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PREFACE  TO  THE  FIRST  EDmON. 


This  work  is  intended  to  fnmisli  the  Stadent  and  Practitioner  with  an  accnrate 
view  of  the  Anatomy  of  the  Human  Body,  and  more  especially  the  application 
of  this  science  to  Practical  Surgery. 

One  of  the  chief  objects  of  the  Author  has  been,  to  induce  the  Student  to  apply 
his  anatomical  knowledge  to  the  more  practical  points  in  Surgery,  by  introducing, 
in  small  type,  under  each  subdivision  of  the  work,  such  obaervatioQs  as  show  the 
necessity  of  an  accurate  knowledge  of  the  part  under  examination. 

Osteology.  Much  time  and  care  have  been  devoted  to  this  part  of  the  work,  the 
basis  of  anatomical  knowledge.  It  contains  a  concise  description  of  the  anatomy 
of  the  bones,  illustrated  by  numerous  accurately-lettered  engravings,  showing  the 
various  markings  and  processes  on  each  bone.  The  attachments  of  each  muscle 
are  shown  in  dotted  lines  (after  the  plan  recently  adopted  by  Mr.  EoldeD),  copied 
&om  recent  dissections.  The  articulations  of  each  bone  are  shown  on  a  new 
plan;  and  a  method  has  been  adopted,  by  which  the  hitherto  complicated  account 
of  the  development  of  the  bonra  is  made  more  simple. 

Tlte  Articulations.  In  this  section,  the  various  structures  forming  the  joints  are 
described;  a  classification  of  the  joints  is  given;  and  the  anatomy  of  each  carefully 
described :  abundantly  illustrated  by  engravings,  all  of  which  are  taken  from,  or 
corrected  by,  recent  dissections. 

77ie  Muscles  and  Fascia.  In  this  section,  the  muscles  are  described  in  groups, 
as  in  ordinary  anatomical  works.  A  series  of  illustrations,  showing  the  lines  of 
incision  necessary  in  the  dissection  of  the  muscles  in  each  region,  are  introduced, 
and  the  muscles  are  shown  in  fiily -eight  engravings.  The  Surgical  Anatomy  of 
the  muscles  in  connection  with  fractures,  of  the  tendons  or  muscles  divided  in 
operations,  is  also  described  and  illustrated. 

The  Arteries.  The  course,  relations,  and  Surgical  Anatomy  of  each  arteiy  are 

described  in  this  section,  together  with  the  anatomy  of  the  regions  containing  the 

arteries  more  especially  involved  in  surgical  operations.     This  part  of  the  work 

is  illustrated  by  twenty-eight  engravings. 

(vU) 


TlU  PREFACE. 

l%e  Veins  are  described  as  in  ordinary  anatomical  works;  and  illustrated  \>j  a 

Beriea  of  engravings,  showing  those  in  each  region.  The  veins  of  the  spine  are 
described  and  illuatrated  from  the  well-known  work  of  Breschet. 

2Re  Lymphatics  are  described,  and  figured  in  a  series  of  illustrations  copied 
from  the  elaborate  work  of  Mascagni. 

J%e  Nervous  System  and  Organs  of  Sen^e.  A  concise  and  accurate  description  of 
this  important  part  of  anatomy  has  been  given,  illustrated  by  sixty-six  engravings, 
showing  the  spinal  cord  and  its  membranes;  the  anatomy  of  the  brain,  in  a  series 
of  sectional  views;  the  origin,  course,  and  distribution  of  the  cranial,  spinal,  and 
sympathetic  nerves;  and  the  anatomy  of  the  organs  of  sense. 

The  Viscera.  A  detailed  description  of  this  essential  part  of  anatomy  has  been 
given,  illustrated  by  fifty-five  large,  accurately-lettered  engravings. 

Regional  Anatomy.  The  anatomy  of  the  perineum,  of  the  ischio-rectal  region, 
and  of  femoral  and  inguinal  hernia,  is  described  at  the  end  of  the  work;  the 
region  of  the  neck,  the  axilla,  the  bend  of  the  elbow,  Scarpa's  triangle,  and  the 
popliteal  space,  in  the  section  on  the  arteries;  the  laryngo-tracheal  region,  with 
the  anatomy  of  the  trachea  and  larynx.  The  regions  are  illustrated  by  many 
engravings. 

Microscopical  Anatomy.  A  brief  account  of  the  microscopical  anatomy  of  some 
of  the  tissues,  and  of  the  various  organs,  has  also  been  introduced. 

The  Author  gratefully  acknowledges  the  great  services  he  has  derived  in  the 
execution  of  this  work,  from  the  assistance  of  his  friend,  Dr.  H.  V.  Carter,  late 
Demonstrator  of  Anatomy  at  St  George's  Hospital.  All  the  drawings  irom  which 
the  engravings  were  made,  were  executed  by  him.  In  the  majority  of  cases,  they 
have  been  copied  from,  or  corrected  by,  recent  dissections  made  jointly  by  the 
Author  and  Dr.  Carter, 

The  Author  has  also  to  thank  his  friend,  Mr.  T.  Holmes,  for  the  able  assistance 
afforded  him  in  correc(ing  the  proof-sheets  in  their  passa^  through  the  press. 

■  The  engravings  have  been  executed  by  Messrs.  Butterworth  and  Heath ;  and 
the  Author  cannot  omit  thanking  these  gentlemen  for  the  great  care  and  fidelity 
displayed  in  their  execution. 

Wii-toh-Street,  Belorate-Squark 
AugaU,  1858. 
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Is  the  construction  of  the  human  hody.  it  would  appear  essential,  in  the  first 
place,  to  provide  some  dense  and  wilid  luxture  capiiblc  of  forminj:;  a  framework 
nnr  Uie  support  and  attaolinient  of  itio  mCutr  {«irls  of  the  friuiic,  mid  of  forming 
cavities  for  llie  protection  of  the  more  important  vilal  orgiuiK;  and  such  u 
structure  we  find  provided  in  the  Tarioos  bonca^  which  form  wlmt  is  etJled  tho 
Skeleton  (««**«,  to  dry  up). 

Struclurt  and  Phytitxil  Properitea  of  Bone.  Bono  is  one  of  the  hardest  utruetnTM 
of  Uie  animal  body;  it  possesses  also  a  ccrtuin  degree  of  toughness  and  elasticity. 
Ib4  color,  in  a  fresh  ^atc,  is  of  a  pinkish-white  externally,  and  deep  red  within. 
On  examining  a  section  of  any  bone,  it  is  seen  to  be  eolnposcd  of  two  kinds 
of  tifHU^  one  of  which  ia  dense  and  mmpact  in  texture,  like  ivory;  the  other 
GDn5t5ting  of  slender  fibres  antl  latiiellie,  which  join  to  form  a  reticular  iitructure; 
this,  from  its  ntscmblauce  to  laltice-wurk,  is  called  canctltated.  The  compact 
tisBue  u  always  placed  on  the  exterior  of  a  bone;  the  euncollotis  tissue  is  always 
internal.  The  relative  quantity  of  lha*e  two  kinds  of  tissue  varies  in  differeiit 
boaes,  and  in  ditTi^rent  parta  of  tlie  same  bone,  a.i  strength  or  lightness  is  requisite. 
Close  examination  of  tfie  compact  tissue  iihowa  it  to  be  exirerncly  porous,  so  that 
the  difference  in  :<tructure  between  it  and  tho  oancelloiin  tissue  depends  merely 
opOD  the  dilTereni  amount  of  solid  matter,  and  the  size  and  number  of  tho  spaces 
in  each;  in  the  compact  tissue  the  cavities  being  small,  and  the  solid  matter 
between  them  abundant,  wbtlat  in  the  cancellous  tissue  the  spaces  are  large,  and 
the  solid  matter  diminished  in  quantity. 

Chemical  Analyaia.  Bone  oonaiFts  of  an  or^nic  or  animal,  and  an  tnoryanie 
or  earthy  material,  intimately  combined  together:  the  animal  matter  giving  to 
bone  its  elasticity  and  toughnes.s,  tho  earthy  part  its  hardness  and  solidity.  The 
animal  constituent  may  be  separated  from  the  earthy  by  steeping  bone  in  a  dilute 
sotation  of  nitric  or  muri:itie  acid:  by  this  process  the  earthy  constituents  are 
gradually  dissolved  out,  leaving  a  tough  semi-traiispiirciit  substuuoe,  which  retains^ 
m  every  respect,  the  original  form  of  the  Ikhic,  Tins  is  often  called  cartilagi^ 
hat  dilfers  from  it  in  being  softer,  more  flexible,  and,  when  boiled  under  a  high 
pressure,  it  is  almo«t  entirely  resolved  int*)  gelatine.  Cartilage  does;  however, 
ibnn  the  animal  bnitis  of  l>one  in  certain  parts  of  tho  skeleton.  Thus,  according 
to  I'ome:^  and  Ve  Morgan,  it  occurs  in  the  petrous  part  of  the  temporal  bone;  an^ 
aceording  to  Ur.  Shar}>ey,  on  the  articular  ends  of  adult  bones,  h-ing  underneath 
the  natural  cartilage  of  the  joint.  The  earthy  constituent  may  be  obtained  by 
Bubjeding  a  l>ono  to  strong  heat  in  an  open  fire  with  free  access  of  air.  By  these 
means  the  animal  matter  is  entirely  consumed,  the  earthy  part  ri-maining  as  a 
white  brittle  substance  still  preserving  the  original  shape  of  the  bone.  Both., 
oon.<)tituents  present  the  fringular  property  of  remaining  unaltered  in  chemics 
compositifm  after  a  lapse  of  centuries. 
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The  organic  constituent  of  bone  forms  about  one-third,  or  S3.3  per  cent;  the 
ino^nic  matter,  tv!o-thirfk,  or  66.7  per  ccut,:  as  is  seen  in  tbc  subjoined  analjrsia 
bjr  Bcrzoliu*: — 


Organic  Matter,    Gelatine  anrl  Ploodvcsscl* 
/  Phogphato  of  Lime  . 
Tnoryanie      \  C-arbonate  of  XAma    . 
or  1  b'luorido  of  Calcium 

Earthy  Matter,  I  Phosphate  of  Magnetua 

\  Soda  and  Chloride  of  Sodium  . 


S3.S0 

B1.04 

II. SO 

2.00 

I.IG 

1.20 


100.00 


Some  chemists  add  to  this  about  one  per  cent,  of  fut. 

The  relative  proiwrtiuns  of  tbc  two  conslitiieuta  of  bone  are  found  to  tliflcr  ia 
diffrrcnl  bones  of  the  tkthlon,  as  shown  by  Dr.  Owen  Keus,  Thus,  the  Iwuea  of 
the  head,  and  tlie  long  Vwnys  of  the  extremities,  contiiin  more  oartliy  mutter  than 
those  of  the  trunk;  and  those  of  thfi  upper  e.\tremily  Aomewhat  more  than  tha 
cor reiipon ding  bonos  of  the  lower  extremity-  The  humerus  contains  more  earthy 
uatier  than  the  bones  of  the  forearm ;  and  the  femur  more  than  the  tibia  and 
Abttla.  The  vertebrw,  ribs,  and  clavicle  contain  nearly  the  same  proportion  of 
earthy  matter.  The  metacarpal  and  metatarsal  bones  contain  about  the  same 
proportion  as  those  of  the  trunk. 

Much  dilTcrence  esist*  in  the  analyses  given  by  chemists  at  to  the  pmportion 
between  tlte  two  con-^lituent.-*  of  bono  at  iiiffercnl  periotls  of  life.  According  to 
Sehreger,  and  oiliors,  tliero  is  conaidenible  increase  in  the  cartliy  couKtitnenis  of 
the  bones  witit  advancing  years.  Ur.  Eees  8tates  that  tins  \»  enpeciaiiy  marked 
in  the  long  bonea,  and  the  bones  of  the  head,  which,  in  the  foetus,  do  not  contain 
the  excess  of  earthy  matter  found  in  those  of  the  aflult.  But  the  bones  of  the 
trunk  in  the  foetus,  according  to  this  analyst,  contain  as  much  cartljy  matter  as 
tiiose  of  the  adult.  On  the  other  hand,  the  analyses  of  Stark  and  Von  Bibra 
show  that  the  proportions  of  animal  and  earthy  matter  are  almost  preei*clv  the 
same  at  dift'erciit  pcriotfa  of  life.  According  to  the  analyses  of  Von  liibra, 
Valentin,  and  Dr.  Itcoa,  the  compact  substance  contains  more  earthy  mailer  thaa 
the  cancellous.  The  Gom[>nrativc  analysis  of  the  same  buucs  in  both  sexes  shows 
no  essential  ditTercnco  bctwoeu  them. 

There  are  ilid«  of  some  practical  interest,  bearing  upon  the  <lilTcroncc  which 
seems  to  exiiit  in  the  amount  of  the  two  consiitucnls  of  bone  at  different  periods 
of  life.  Thus,  in  the  chilrt,  whcix;  the  animal  mutter  prerlominate^  it  is  not 
uucomnion  to  find,  after  an  injury  to  the  hones,  that  they  become  bent  or  only 
partially  broken,  from  the  large  amount  of  flexible  animal  matter  which  tliey 
contain.  Again,  also  iu  aged  people,  where  the  bones  contain  a  large  proportion 
of  cartliv  matter,  the  animal  matter  at  the  same  time  l>eing  deticicnt  in  quantity 
and  quality,  the  boiicM  are  more  brittle,  their  elasliciiy  is  destroyed,  and,  hence, 
fracture  ItdciM  place  more  roudily.  Some  of  the  diseases,  also,  to  which  bones 
arc  Unbin  mainly  deoonfl  on  the  disproportion  between  the  two  constituents  of 
bon«.  Thus,  in  the  clisea.'ie  culled  rickets,  so  common  iu  the  children  of  scrofulous 
parents,  tlie  bones  become  bent  and  curved,  cither  from  the  superincuuibent 
weight  <A  the  body,  or  under  the  action  of  certain  muscles.  This  aepcnrU  upon 
some  deficiency  of  the  nutritive  system,  by  which  bono  becomes  minuet  its  normal 
proportion  of  earthy  matlnr.  whilst  the  animal  matter  is  of  unhealthy  quality. 
In  the  vertebra  of  a  rickety  subject,  Dr.  Bostock  found  in  100  parts  79.75  aoimal, 
and  20.25  earthy  matter. 

Form  of  Jio}if«.  The  various  mechanical  purposes  for  which  bones  arc  cmplovcd 
iu  the  animal  economy  require  them  to  be  of  very  different  forms.  All  the  scien- 
tific principles  of  Arcbitectore  and  Dynamics  are  more  or  less  exemplified  in  the 
construction  of  this  part  of  the  humau  body.    The  power  of  the  arch  in  resisting 
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ffaperinnimbent  pn^^nre  is  w«ll  exhilHt«d  in  Tnrious  ports  of  the  skctetoD,  suob 
oo  ;be  huiuaQ  fort,  ami  more  CHpeciallj  in  the  vaulted  roof  of  th«  cranium. 

Bwiea  are  divwiltle  into  fonr  clajwes :  Ijonit,  Sltort,  Flat,  and  IrregHlar, 

The  Long  Bowa  are  found  chiefly  iu  the  limbii,  where  itiey  furra  a  sYsiVsm  of 
levers,  which  bavo  to  sustain  the  weight  of  the  tnink,  and  to  confer  exieuitire 
powers  of  locomotion.  A  long  bone  oonalxts  of  a  lengthened  cylinder  or  shaft, 
and  two  extremities.  Tlie  aht^  is  a  hollow  cylinder,  the  walla  consisting  of  deaie 
compact  tissue  of  great  thickness  in  the  middle,  and  becoming  thinner  towards  tlie 
extremitio;);  the  spongy  tissue  is  scanty,  and  the  hone  is  hollowed  out  in  its  interior 
to  form  the  nurjuilari/  cattaL  The  estirrmitirs  are  gcucrally  somewhat  expanded 
for  ^eater  convenioDceof  mutual  connection,  for  tUc  purposes  of  articnlntion.  and 
to  anbrd  a  broad  surtaeo  for  musculur  attuchmcnt.  Hero  the  bone  is  made  up  of 
sponfiy  tissue  with  only  a  thin  coating  of  voinpuct  substance.  The  long  bones  ar 
the  etavicff,  humrrits,  reuUua,  nlna,  femur,  tibia,  jAuta,  nuHacttrpal  and  metaUa 
bones,  aixl  the  phnlatt'jr^. 

^tort  Bona.  Where  a  part  is  intended  for  stjrcnglh  and  compaetneM,  and  tlio 
motion  at  lh<;  same  time  slight  and  iimiti^d.  It  is  divided  into  a  number  of  small 
piec««  united  together  by  ligaments,  and  the  separate  bones  are  short  and  com* 
presseii,  such  as  the  bones  of  the  carpus  and  tarsus.  The-ie  bonet^  in  their  struo- 
ture,  are  spongy  throughout,  excepting  at  their  sur&ce,  where  there  la  a  thin  orost 
of  compact  soDstance. 

Flat  Bones.    Where  the  principal  rccjuircmcnt  ia  either  extensive  protection,  or 
the  provision  of  broiu]  eurfaces  for  mug<;ulur  attnchmont,  wc  find  the  osseoosstntc?. 
tare  remarkable  for  its  slight  thickuef«.  becoming  expanded  into  broad  Hat  plat 
as  is  seen  in  the  bones  of  the  skull  and  shoulder-blade.   Themi  bones  arc  com[ 
of  two  thin  layers  uf  compact  tissue,  inclosing  between  tbcm  a  variable  quantitj 
of  cancellous  tissue.     In  liie  cniniul  honii»,  these  layers  of  compact  tissue  are 
ftmiliarly  known  as  the  tablai  of  tiic  skull ;  the  outer  one  is  thick  and  tough,  the 
inner  one  tbiciTicr,  denser,  and  more  brittle,  and  hence  termed  the  vitreous  labltti 
The  intervening  caneellous  Ussue  is  calle<l  the  diplof.    The  flat  l>one«  arc^  tbffl 
occipital,  parietal, /nnial,  natal,  hchrymal,  vomer,  scajiuttt,  ojua  innonunaia,  sternum, 
and  rib*. 

The  Irrtffular  or  Jfi:rtti  bones  are  such  a.s,  from  their  peculiar  form,  cannot  be 
grouped  under  either  of  the  preceding  heads.  Their  strmnure  is  similar  to  that  of  , 
other  bones,  consisting  of  a  layi-r  of  coinpact  tUsuo  cxiornally,  and  of  sj»ongy 
cancellous  tissue  within.  Tlic  irregular  bones  arc.  the  verttlrm,  sacrum,  eocrt/x, 
tempnral,  sphenoid,  ethvioid,  superior  maxiliary,  inferior  maxillary,  palate,  inferior 
luTtnnaled,  and  hyoid. 

Surface*  of  Bones.  If  the  surfocc  of  any  bone  is  examined,  certain  eminences 
and  depressions  are  seen,  to  which  descriptive  anatomists  have  given  the  following 
naniDS. 

A  prominent  process  projecting  from  the  surface  of  a  bone,  which  it  has  never 
been  separate  from,  or  movable  iipou,  is  termed  an  apnphysis  (from  it^an,  an 
aeresixHcr) ;  l>ut  if  snob  process  is  developed  as  a  separ.^w  piece  from  the  rest  of 
the  bone  t'»  wiitch  it  is  aJierwarda  joined,  it  is  termed  an  epiphysis  (from  inifvaif, 
an  aecrttifn). 

Thwuj  t^minences  and  depressions  are  of  two  kinds:  articular  and  wm-articular. 
Well-markod  examples  of  artieular  cmineucca  are  found  in  the  heads  of  the 
humerus  and  femur;  and  of  articular  depressions,  in  the  glenoid  cavity  of 
the  Acapnia,  and  the  aectiibulum.  Non-articular  eminences  arc  designated 
acoording  to  their  form.  Thus,  a  broad,  rough,  uneven  elevation  is  called  a 
tuberosity;  a  small,  rough  prominence,  a  tubercle;  a  shar|>,  slender,  pointed 
cniineaoan  spine;  a  narrow,  rough  elevation,  running  some  way  along  the«ur&c<v 
a  ridffe,  or  linn. 

The  non-articular  depressions  are  also  of  very  variable  form,  and  are  described 
as  foasie,  grooves,  furrows,  ll.-<.4ures.  notches,  etc.  Tlie.«j  non-anii:ular  eminencaa 
ud  depressions  serve  to  increase  the  extent  of  surface  for  the  attachment  of  liga- 
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meata  and  musclca,  and  arc  tisuallj  well  marked  in  proportion  to  the  maBculang 
of  the  subject. 

MicTMCt^ic  Sructurf,    If  a  thin  trunsverse  section  fr<>m  the  ahad  of  a  long^ 
boue  be  examined  wilh  &  power  of  itbout  20  diamettTs,  ii  imnilwr  of  iipor-' 
tares,  aurrounded  by  a  series  of  concentric  rings,  are  observed,  with  small,  dark 
ts  grouped  around  them,  aUo  in  a  concentric  manner.     Tlie  aperturo^  ar^H 
ions  of  the  Haventan  canaU  (so  called  after  their  discoverer,  Clopton  Ilavers);9 
be  concentric  rings  are  sectiona  of  the  lamella?,  which  are  developed  around  the 
Haversian  canals;  the  dark  spots  are  email  cavities  id  the  substance  of  the  bonc^ 
oaUed  lacunx.  ^| 

The  Uavorsian  canftU  arc  channelled  out  of  the  compact  substance  for  the  pap.™ 
pose  of  conveying  bloodvcsaola  for  its  nutrition.  They  vary  in  size  from  the 
gig  to  the  joVd  of  ftu  iHch  in  diamet<?r,  the  average  Kisuc  being  about  g^g,  Thoy 
are  generally  ruurid  or  oval,  sometimes  angular.  Those  nenRwt  to  the  outer  sur- 
fiicc,  where  the  bone  is  most  compact,  are  very  small ;  but,  towanis  the  medullarj 
canal,  they  gradually  acquire  a  larger  sine,  and  open  into  it,  or  into  ihe  cells  of  the 
cancellous  tissue.  The  Haversian  canals  are  lined  by  a  delicate  membrane  con- 
tinuou.^t  with  the  periosteum ;  the  smallest  canals  contain  a  single  capillary  vessel ; 
thaie  larger  in  size  contain  a  network  of  vessels;  whilat  the  largest  contain  blood* 
vessola  and  marrow.  If  a  thin  longitudinal  section  of  the  shaft  of  a  long  bone  be 
examined,  the  Haversian  canals  will  bo  found  to  run  in  the  long  a.xis  of  the  bone, 
and  parallel  with  each  other,  communicating  freely  by  trauBverse  or  oblique  canal^ 
80  as  to  form,  for  the  most  part,  rectangular  meshes.  Some  of  these  amals  open 
on  the  outer  surface,  to  admit  bloodvessels  from  the  periosteum ;  others  communi*  J 
cate  wilh  the  medullarj-  canal,  receiving  WckxI vessels  from  the  interior  of  this  part " 
By  this  means,  the  Haversian  canals  establish  a  free  communioatinn  between  tho 
bloodvessels  of  the  jieriostt;um,  and  tlmse  of  the  medullary  membrane. 

If  a  higher  power  is  now  applied  to  the  s-ime  transverse  section,  each  Haversian 
canal  appears  su  rrounded  by  a  series  of  concentric  rings,  varying  in  number  from 
eight  to  tifteen ;  these  rings  are  U-rmed  the  himtUx,  and  their  appearance  i.-*  pro- 
duced by  transverse  aectii>ns  of  concentric  lavers  of  bono  that  have  been  developed 
around  the  Haversian  canal,  tlie  last  formed  layer  being  deposited  on  that  .turface 
next  to  the  bloodvessel.  Iliis  concentric  arrangement  is  not  complete  around  all 
the  canals;  for  here  and  there  one  set  of  lamellfe  may  bo  seen  ending  between  two 
idjaccnt  ones.  Besides  the  lamcllas  surrounding  the  Haversiim  canals,  some  are 
disposed  parallel  with  the  outer  and  inner  surfaces  of  the  bone;  these  are  termed 
circum/eirnti'al  ItimvUw,  and  may  be  considered  as  concentric  with  the  meilullary 
canal.  Others,  again,  penetrate  between  the  Haversian  systems;  these  are  termed 
inttrtliiial  lam/tllw.  Each  Haversian  canal,  together  wilh  its  oxmeentric  lamclIiB 
of  bone,  lacunie,  etc.,  is  called  an  Hamninn  tyxtr'n,  the  bSooflve.'wel  contained  in 
the  centr.ll  canal  being  the  source  of  nutrition  to  the  lamella;  which  surround  it. 
Nearly  the  whole  of  llie  compaei  tissue  is  made  up  of  theee  Haversian  syitema, 
each  one  being,  to  a  certain  ext<'nt,  independent  of  tlie  re.«rt.  In  a  longitudinal 
section,  the  lamollie  are  seen  running  in  linos  parallel  with  the  Haversian  canal 
which  they  surround,  except  when  the  section  passes  transversely  or  obliquely 
across  a  canal,  in  which  case  an  appearance  is  seen,  somewhat  similar  to  that 
observed  in  a  transverse  section.  This  lamellatcil  structure  may  be  easily  demon- 
strated on  n  piece  of  bone  softened  in  dilute  acid,  when  the  lamel]a>  may  be  peeled 
from  thesurfiieooftheboneina  longitudinal  direction.  According  to  Dr.  Sliarncy, 
Uie  lamellffi,  in  structure,  consist  of  fine  transparent  fibres  decussating  each  other, 
SO  as  to  form  n  delicate  network,  the  fibres  apparently  coa!e.<ciiig  at  their  point 
of  jumrtion,  ITie  lamellaj  are  perforated,  in  ocrlain  situations,  by  bundles  of 
fibres  which  penctral«  them  in  a  more  or  less  oblique  direction,  serving  to  securely 
Approximate  the  several  plates.  The  lamellee  are  also  perforated  by  numeroua 
minute  apertures  placed  at  regular  di.'^taiiees  apart,  which  are,  probably,  transverse 
sections  of  the  canalicuii.  In  this  librous  baais  of  the  lamelhe,  the  iaorg&oio 
«kmeut£  of  bone  are  intimately  united. 
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A  tnmsrene  aection  of  compact  bone  soroetime-s  exhibits  oerlain  vacuities  or 
spHOBS,  tennod,  by  Mesarg.  Tomes  and  He  Morgan,  Bavtr^ian  spatrt.  These 
npaoes  arc  found  at  iill  poriods  of  life,  but  cspeeiiilly  in  young  and  groviag  bones. 
Th^  arc  cbanuitvrtzvu  by  au  irregular  or  jii;;ge(l  outHu<^  and  arc  ai>pureQt]jr 
prouuced  by  the  absorpliun  of  parts  of  several  Ilavcrj^aii  t;y8t«Dut,  U'tiicb  havo 
bevn.  to  a  greater  or  )«««  extent,  rccnovt^  iu  grdcr  to  fomi  tbem.  IIksk  spaces 
may  exidl  in  various  condiliowi:  in  some,  the  process  of  absorption  ii  cvidi-mly 
going  on;  in  othent,  the  spaces  are  lined  by  newlv'formed  lajntillst  wliicb  fill 
up  the  peripheral  portion  of  the  space;  in  others,  tbe  lamellto  fill  in  the  whole 
of  the  spaoe^  leaving  a  IlaveDtian  canal  in  tlie  centre.  It  would  tlius  appear, 
that  portions  of  the  Haversian  systenta  are,  tirom  time  to  time,  reinovea  hy 
absorption,  and  a  new  syetam  of  umelln  re-formed  in  place  of  those  previously 
existing.  Sometimes,  these  spaces  may  be  seen  dlleu  in,  at  one  part,  by  the 
deposition  of  lamellie;  whiJc,  at  another  part,  they  are  extending  themselves  by 
•baorptioo. 

Wo  have  alrcaily  said,  that  the  dark  spots  seen  in  and  between  the  lamella^ 
arranged  in  coiiocntric  circles  around  toe  Ilavcrsian  canals,  are  tliu  lacvnat. 
They  arv  miuutti  cavities  existing  in  the  osseous  substance,  having  numerous  6ae 
tabes  cHJlod  canaUcult  issuing  from  all  parts  of  their  circumfvrcucc.  In  fresh 
boDRi.  eueh  Incttna  contains  a  delicate  cell,  with  pellucid  coutents^  and  a  single 
Dueleu-*:  and  inmi  llie  cell  numerous  fine  proci\-wes  are  given  off.  which  fill  the 
MOftliculi.  These  are  the  ion?  w/is,  diseovered  by  Virehow.  The  lacuniw  arc 
ova]  flattened  spaces,  lying  parallel  to  the  direction  of  the  lamellie.  The  canaliculi 
ttmiBg  from  them  are  extremely  minute,  their  diameter  ranging  from  tiIod  to 
flitn*  of  aa  inch.  They  communicate  freely  with  the  canalieuli  of  adjoinic 
kcnrue,  some  opening  into  the  Haversian  canals,  or  in  the  cancelli  of  the  spong 
snbetaace,  and  some  upon  the  froo  surface  of  the  bone.  By  this  commumcatioD ' 
between  the  laeuuio  and  canalieuli  traversing  the  entire  aubstanec  of  the  bon^ 
theplasroa  of  the  blood  is  carried  into  every  jian. 

Ve$$elt  0/  Bone.  The  bloodvessels  of  bone  arc  I'cry  numerous.  Those  of  tha, 
compact  tiasuc  are  deri%-od  from  a  close  and  dciiac  network  of  vessels,  which  ramifj^ 
in  a  fibrous  membrane  termed  the  }>rrios!etivi,  which  covers  the  surface  of  the  bone 
in  nearly  every  part.  From  this  tnembrano,  vessels  pass  through  the  minute  orifices 
in  the  compact  tissue,  niuning  through  the  canals  wliioh  traverse  it^s  t-ub»tancc. 
TUc  cancellous  tissue  is  supplied  in  a  similar  way,  but  by  a  lesis  niimennifi  set  of 
larger  vessels^  whicli,  perforating  the  outer  oompaot  litwue,  are  di.<lril)til«l  10  the 
ijavtties  of  tlte  spong)'  portion  of  the  bone.  In  tlie  long  bonet^  numerous  ii{>ertures 
may  be  seen  at  tne  ends  near  the  articular  .lurfaoes,  some  of  which  give  passage  to 
the  arteries  referred  to:  but  the  greater  number,  and  these  are  tlie  largest  of  tneni, 
are  for  tlie  veins  of  the  cancellous  tissue  which  run  separately  from  the  arteries. 
Tiie  medullary  canal  in  the  shafts  of  the  long  bones  is  Biii»pHod  by  one  large 
artery, — or  sometimes  more, — whicii  enters  the  bone  at  the  nutritious  forameo 
(situated,  in  most  cases,  near  the  centre  of  the  shall),  and  perforates  obliquely  tbo 
compact  substance.  This  vessel,  usually  accompimicd  by  one  or  two  veins,  sends 
branches  npwards  and  downwards,  to  supply  the  medullary  membrane,  which 
lines  the  central  cirity  and  the  wljoining  canals.  The  rumirioatiomt  of  this  ve 
anastomose  with  the  arteries  both  of  the  cancellous  and  compact  tissues.  In  mc 
of  the  flat,  and  in  many  of  the  short  sjwngy  bones,  one  or  more  hirge  aperturea' 
are  observci.  which  transmit,  to  the  centre  of  tlie  bone,  vessels  which  correspond 
to  th<;  nieiittllary  arteries  and  vein!^ 

The  veins  eroergc  from  the  long  bones  in  three  places  (Eolliker).    1.  By  a  large 
vein  which  acoonptDiee  tlie  nutrient  artery;  2.  by  numerous  Urge  and  small  veiiu 
at  tbe  articular  extremities;  8.  by  many  small  veins  which  arise  in  the  compa 
Buhstanoe.     In  the  list  cranial  bones,  the  veins  are  large,  very  numerous,  and 
in  Uirtuous  canals  in  the  diploic  tissue,  the  sides  of  which  arc  euiistructed  of  a  thi 
lamella  of  bone,  perforalecl  here  and  there  for  the  passage  of  braiiehes  from  tilt . 
adjacent  cnnoelU.     Tbe  veins  thu^  inclosed  and  supported  by  the  os.ieous  structure. 
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have  exceedingly  thin  coata;  and  wtcn  tlio  bony  structure  ia  divided,  tlev 
remain  patulous,  and  do  not  coctrnct  in  ttic  cantils  in  which  thoy  arc  contained. 
Ileuce  ihc  coDBtont  occurrence  of  puruk-nt  absorption  after  amputation,  in  thoso 
cases  where  the  stump  bciwmcti  inHamcd,  and  the  cnncctlous  tisauv  is  infiltrated 
and  bathed  in  pus. 

Lymphatic  vwiwels  have  been  traced,  bv  Cruikshank,  into  the  substaiiw!  of  bone, 
but  Kollikcr  doubt*  llicir  existence.  .Vm-r*  src  distributed  lVeel3-  to  the  jierioe- 
teum,  iiml  accomfniuy  the  imlrilioiis  artcriiM  into  the  interior  of  tlie  bone.  They 
are  aiiid,  by  KolHkor,  to  be  must  nunieroii»  in  tlie  articular  extremities  of  the 
lODg  boneti,  in  the  vertt^l)ra>,  and  the  larger  Hat  bones. 

Periratmim.  'J'he  bones  ore  covered  by  a  tough  tibrona  membrane,  the  periosteum, 
vbich  adhcreii  to  their  surface  in  nearly  every  part,  excepting  at  their  cartila^noua 
extremities,  and  where  strong  tendons  are  attached.  It  is  highly  vascular ;  and, 
from  it,  numerous  vessehi  pass  into  minute  orifices  which  cover  tiie  entire  surface 
of  the  hone.  It  consists  of  two  layers  closely  united  together;  the  outer  one 
formed  chiefly  of  connective  tissue,  and  occasionally  a  few  fat-cells ;  the  inner  one, 
of  elastic  fibres  of  the  finer  kintl,  which  form  dense  chistie  membranous  networks, 
superimposed  in  several  layers  (Kollikcr).  lu  young  bunes,  this  membrane  ia 
thick,  very  voxctdur,  intimately  connected  «t  either  end  of  the  bone  with  the 
cpiphysal  cartilage;  but  less  closely  connected  with  the  shaft,  from  which  it  ia 
8epanit«<l  by  a  layer  of  soft  blastema,  in  which  ojswification  jiroceeds  on  the  exterior 
of  the  young  Wne.  Later  in  life,  the  periosteum  is  thinner,  less  vascular,  and 
more  closely  connected  with  the  adjacent  lx>ne,  this  adhesion  growing  stronger  as 
age  advances.  1'he  |H!rio,steuni  serves  as  a  nidus  for  the  ramitication  ni'  the  vessels 
previous  to  their  distribution  in  the  bono ;  hence  the  liability  of  bone  to  exfolift' 
tion  or  necrosis,  when,  from  injury,  it  is  denuded  of  this  membrane. 

Marrow.  The  medullary  canal  of  adult  long  Ijoncs,  the  cavities  of  the  caneellous 
tissue,  and  the  larger  Haversian  canals,  are  filled  with  a  substance  called  inarrow, 
and  lined  by  a  higlity  vascular  areolar  tissue,  the  medullary  membrane,  or  ititomal 
periosteum.  It  is  by  means  of  the  vessels  which  ramify  through  this  membrane, 
that  the  nourishment  of  the  medulla  and  contiiruouB  osseous  tissue  is  efleeled. 

The  marrow  differs  in  composition  at  difl'ereut  perio<l8  of  life,  and  in  dilTerent 
bones.  In  young  btjnes,  it  is  u  transparent  reddish  fluid,  of  tenacious  consistence, 
free  from  fat;  and  eontains  nnmerou.s  miimte  roundish  pclynucleiited  cells.  In 
the  shafts  of  adult  long  bones,  the  marrow  is  of  a  yrUmu  eohir,  and  contains,  in 
100  parts.  36.0  fat,  1.0  areolar  tissue  and  vesscds,  and  3.0  of  fluid  with  extractive 
matters ;  whlhtt,  in  the  flat  and  short  Imnes,  in  the  articular  ends  of  ihe  long  bones, 
in  tlie  Ixidieti  of  Uie  vertebra*,  the  base  of  the  cranium,  and  in  the  sternum  and 
ribs,  it  is  of  a  red  color,  and  contains,  in  100  parts,  75,0  water,  and  25.0  solid 
matter,  consisting  of  albumen,  fibrin,  extractive  matter,  salts,  and  a  mere  trace  of 
fat.  It  consists  of  fat-cells  with  a  largo  quantity  of  fluid,  containing  numerous 
polynuelcatcd  cells,  similar  to  those  foimd  in  foetal  marrow. 

jyrvclopmmt  of  Bonr.  From  the  peculiar  uses  to  which  bone  is  ap)>1ied  in 
forming  a  hard  skeleton  or  framework  for  the  softer  materials  of  the  body,  and  in 
inehwing  and  protecting  some  of  the  more  important  vital  organs,  we  find  its 
development  takes  place  at  a  very  early  period.  Hence,  the  parts  that  appear 
soonest  in  the  embryo  are  the  vertebral  column  and  the  skull,  tlie  great  central 
column,  to  which  the  otherparls  of  the  skeleton  are  ap|>ended.  At  an  early  period 
of  embryonic  life,  the  parts  destined  to  become  bone  eonsi.it  of  a  congeries  of  cells, 
connected  together  by  an  smoqthous  blastema  which  constitutes  the  .sinijilcst  form 
of  cartilage.  This  temporart/  eartilaffe,  as  it  is  termed,  ia  an  exact  miniature  of 
the  bono  which,  in  duo  course,  is  to  take  its  place;  and  as  the  process  of  ossification 
is  slow,  and  not  completed  until  adult  life,  it  increases  in  bulk  by  an  inter.^titial 
development  of  new  cells.  The  next  step  in  this  proce^a  is  the  ossification  of  the 
intercellular  substance,  and  of  the  cells  composing  the  cartilage.  Ossification 
commcncee  in  the  interior  of  the  carlilage  at  ecrtnin  points,  called  yoints  or  cftUrea 
of  ottificalion,  from  which  it  extends  into  the  surrounding  substance.     This  modo 
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of  ossification  is  cftllod  intra-eatiHaginotu,  to  distinguish  it  from  that  whioh  takes 
place  in  a  nicinbniuouH  tissuo,  ouitc  diflbreiit  in  its  nature  from  c^rtilagOL  The 
latter  mode  of  <»»itii.nulion  is  callud  intra-ntrmbranoug.  Examples  of  it  aro  seoit, 
according  b>  KuUikur,  in  the  upper  half  of  the  expanded  portion  of  the  occipital 
bono;  tho  parit^l  and  frontal  bones;  th«  squamoti.')  portion  and  tympanic  ring  of 
the  temporal  bone ;  the  internal  lamclU  of  the  pterygoid  process  of  the  sphenoid ; 
the  c»rnua  aphenoidalia ;  in  all  the  hones  of  the  fece,  excepting  the  inferior  turbi- 
itatud;  and.  according  to  Bruek,  in  the  clavicle, 

Tlw  period  of  ossilicjition  is  difl'erent  in  different  hones.  The  order  of  suwca- 
sion  may  be  thus  arranged  (EuUiker): — 

In  thesecond  month,  first,  in  the  clavicle,  and  lower  jaw  (fifth  to  seventh  week); 
then,  in  llie  verlebne,  humerus,  femur,  the  ribs,  and  the  cartilaginous  portion  of 
tbe  oooipitjil  bone. 

At  the  end  of  the  xecond,  and  commencement  of  the  third  montli,  the  frontal 
bone^  the  Hcapula,  the  bones  of  the  ibreorm  and  leg,  and  upper  jav,  make  their 
appearance. 

In  the  third  month,  the  remaining  cranial  bone-t,  with  few  exceptions,  begin  to 
osdty,  the  mctatarsuii,  the  metacarpus,  and  the  phalanges. 

In  the  fourth  month,  the  iliac  bones,  and  the  ossicula  auditus. 

In  the  fourth  or  fifth  month,  tlio  ethmoid,  Htcmum,  pubin.  and  ischium. 

From  the  sixth  bi  the  seventh  muiith,  the  ealcaneum,  and  astragalus. 

Ill  the  eighth  month,  the  hyoid  bunc. 

At  birth,  the  cpiphj-ses  of  all  cylindrical  bones,  oocasionslly  with  the  exception 
of  thoM  of  the  femur  and  tibia;  all  the  bones  of  the  carpus;  the  five  smaller 
ones  of  th«  tantus;  the  patella;  sesamoid  bones;  and  the  lost  pieces  of  the  coccyx, 
are  still  unoisatfled. 

From  the  lime  of  birth  to  the  fourth  year,  osskous  nuclei  make  thetr  appearance 
abo  in  these  parts. 

At  twelve  years^  in  the  ptaiform  hone. 

The  numl»er  of  «i»ilic  eentres  ia  diflerent  in  different  bone*,  la  most  of  the  short 
bontt^  ossification  commences  by  a  single  point  in  the  centre,  and  proceeds  towards 
the  circumferenoe.  In  the  long  bonait,  there  Li  a  central  point  of  a'^ification  for  the 
shaft  or  fliaphysis;  and  one  or  more  for  each  extremity,  tlie  epiphyses.  That  for  the 
shaft  ia  the  first  to  appear;  those  for  the  extremities  appear  later.  For  a  long  period 
bAot  birth,  a  thin  layer  of  unossified  carlilaK*>  remains  between  the  diaphyais  and 
epiphyses,  until  their  growth  is  timilly  completed,  their  junction  taking  place  either 
at  uie  period  of  puberty,  or  towards  the  end  of  the  period  of  growth.  The  union  of 
the  epiphyses  with  the  shaft  takes  place  in  the  inverse  order  to  that  in  which  their 
ossilication  Iwgnn;  fur,  although  ossitlealion  commuuces  lato.ft  in  those  epiphysca 
towanU  which  the  nutritious  artery  in  the  several  bones  is  din.«tcd.  they  become 
joined  to  llic  diaphyses  sooner  than  the  epiphysis  at  the  oppojiite  extreiiiity,  with 
the  exception  of  llie  fibula,  the  lower  end  of  which  commences  lo  0¥J*\fy  at  an 
earlier  period  than  the  u])pcr  end,  but,  nevertheless,  is  joined  to  the  shaft  earliest. 

The  order  in  which  the  epiphyses  l>etiome  united  to  tho  shaj^  appear.s  to  be 
legatated  by  the  direction  of  the  nutritious  artery  of  the  bone.  Thu.'*  tho  arteries 
of  the  boQci  of  the  arm  and  forearm  are  directed  towards  tho  elbow,  and  the 
epiphyses  of  the  bones  forming  this  joint  become  united  to  the  shaft  before  tho.'«e 
at  the  opposite  extremity,  la  tho  lower  extremities,  on  the  oontrary.  the 
Dutritious  arteries  pass  in  a  dirwtion  from  tho  knee;  that  is  upwards  in  the  femur, 
downwards  in  tho  tibia  and  fibula ;  and  in  them  it  is  observed,  that  the  upper 
epiphysis  of  the  femur,  and  the  lower  opiphysett  of  the  tibia  and  fibula,  bccomo 
first  unitcfi  to  the  shaft. 

Where  there  is  only  one  epiphysit,  tho  medullary  artery  is  directod  towards  that 
end  of  thi;  bone  where  there  is  no  additional  centre:  as,  towards  the  acromial  end 
in  the  clavicle:  towiinU  the  distal  end  of  the  metacarpal  boneofthc  thumb  and  great 
(ou;  and  towards  tlie  proximal  end  of  the  other  metacarpal  and  mctatantal  bones. 

A  knowUnlge  of  the  exact  periods  when  the  epiphyses  become  joined  to  tlie 
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shaft  Rids  the  surgeon  in  the  diftgnowiia  of  many  of  the  injuries  to  whicli  the  j 
uru  linlilu;  for  it  n<>t  iintw^uently  Imppens  tbat,  on  the  application  of  ttevere  itnve 
to  a  Joint,  the  epiphy^^a  become  separated  from  the  »hafi,  and  such  iajuries  may 
1x3  mistaken  for  frai^iure. 

Ortv;lK  of  Hone.  Increase  in  the  length  of  a  bone  ia  provided  for  by  the  deve- 
lopment of  new  bone  in  the  cartilage  at  either  end  of  the  shaft  (diaphysis) ;  and  iii 
the  thickness,  by  the  deposition  of  soft  ossilying  blastema  iu  successive  laycni 
upon  the  inner  surface  of  tho  periosteum. 

The  eutiru  skuleton  in  an  aduk  cunsisu  of  204  distinct  bonias.     These  are — ■ 

VcrWbral  column  (sacrum  and  coccyx  included)      .  2*i 

Cranium 8 

Ossiciila  nuditOs 6 

Face 14 

O*  hyoidcfi,  sternum,  and  ribs 26 

Upper  exlremiliea     .......  64 

Lower  extremities 60 

In  this  enumeration,  the  patcUie  and  other  sesamoid  hones,  as  well  as  the 
Wormian  bones,  are  excluded,  as  are  also  the  teeth,  which  difter  iroia.  hone  both 
iu  strueture,  dcvelopmeut,  and  mode  uf  growth. 


THE   SPIKE. 

>  &Hiie  is  a  flexttoua  column,  formed  of  a  series  of  botlM  called  Yrrtthne. 
i'Vertebmare  thirty-three  in  number,  exclusive  of  those  which  form  the 
and  have  reecivod  the  namwccmbo^  dorsal,  lumbar,  aacral,  and  eoccygtal,  accurdi 
to  the  position  which  they  occupy;  seven  being  found  in  the  cervical  region,  twelve 
in  the  dorsal,  live  in  the  lumbar,  five  \n  the  sacral,  and  four  in  the  ooooygeal. 

Thi^  numl>er  \n  tti^nn^tinit^:*  found  iiicrva^jed  by  au  additional  segment  in  one 
region,  or  the  number  may  be  diminislied  in  one  region,  the  deficiency  being 
BuppHed  by  an  additional  segment  in  another.  These  observations  do  not  apply 
to  ttie  cervical  portion  of  the  spine,  the  number  of  segments  forming  which  ta 
seldom  increased  or  diminished. 

The  VertobriD  in  the  three  uppermost  regions  of  the  spine  are  separate  segments 
throughout  the  whole  of  life;  but  those  found  in  the  sacral  and  coccygeal  regions  aio, 
in  the  adult,  firmly  united,  so  as  to  form  two  bones — live  entering  into  the  formation 
of  the  upper  bouo  or  sacrum,  and  four  luto  the  tcrmiiial  bone  of  the  spiue  or  coccyx. 


Oexerai,  Characters  of  a  Vertebra. 

Each  vertebra  consists  of  two  essential  pnrts.  an  anterior  solid  segment  or 
body,  and  a  posterior  wgment,  the  arch.  The  iireh  is  formed  of  two  pedielcs 
and  two  iatntme,  supjioriing  seven  processes;  viz.,  four  articular,  two  transverse, 
and  one  spinous  jiroee,<i. 

The  Bodies  of  the  verlebne  are  piled  one  upon  the  other,  funning  a  stTOng 
pillar,  for  the  support  of  the  cranium  and  trunk;  tlie  archer  forming  behind  these 
a  hollow  cylinder  for  the  protection  of  the  spinal  cord.  The  different  eegraenta 
are  connected  together  by  means  of  the  articwUr  processes,  and  the  tran.«v«rse 
and  spinous  proces!«s  serve  as  levera  for  the  attachment  of  muwles  which  move 
the  diflerent  parts  of  the  spine.  Lastly,  l^elwcen  each  pair  of  vertebne  apertures 
exist  through  which  the  spinal  nerves  pass  Irom  the  cord.  Bach  of  these  con- 
stituent parts  must  now  be  separately  examined. 


CHARACTERS   OF  THE   CERVICAL  VERTEBRA. 
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The  Bwiy  is  the  largest  and  tiiost  »ijlt<l  pari  of  n  Tortcbra.  Above  aod  helow.  it 
in  sliglilly  ooncave,  preMentiiifr  a  rim  »riiiiiiil  ilit  oircumfurcnve;  uid  ito  surfaces  are 
rongh,  for  the  attaclinient  oi'the  intervertebral  jibro-cartilages.  In  front  it  is  convex 
from  »iiJe  to  aide,  concave  from  above  downwardly  Bebind,  flat  from  ubovo  down> 
wards  and  uli^htly  concave  from  side  to  sido.  Its  anterior  eurfacc  in  perforatod  by 
a  few  snaXl  apertures,  for  the  passago  of  nutrient  vesttels;  wLilxt  on  th«  posterior 
sarfiioe  i»  a  single  irreG:ular>abaped  aperture,  or  occa^ioniLUy  i<«vcrul  large  apurturus 
for  the  exit  of  veian  from  the  body  of  the  vertebra,  ihe  vcnv  iasU  wrttbrte. 

The  Pedicles  project  backwards,  one  on  each  side,  from  tbe  upper  part  of  the 
body  of  the  vertebra,  at  the  lino  of  junction  of  iti  poiiterior  and  lateral  surfaces. 

The  concavitioa  above  and  below  tlie  pedicles  are  the  inlerverttAral  noUhai;  tliey 
arc  four  in  number,  two  on  each  side,  the  inferior  ones  being  generally  tbe  deeper. 
When  tbe  vertebra  are  articulaUid.  the  notches  of  each  contiguous  pair  oS  bonaa 
Ibnn  the  xnUrvfrUbral  foramina,  which  communicsto  with  the  spinal  canal  and 
tnutsmit  th«  spinal  nerves. 

The  Laminw  arc  two  broad  plates  of  bono,  which  complete  the  vertebral  arch 
behind,  inclosing  a  foramen  which  sorves  fur  the  protccttoii  of  the  spinal  uord; 
tbey  aro  ooDaected  to  Uie  body  by  muaiM  of  the  pedicles.  Their  upi>cr  and  lower 
lioraers  are  rough,  for  the  attaehnient  of  the  li</anKnta  nvhjlava. 

The  Articular  ProcMis,  four  in  number,  two  on  each  »id«^  qmng  from  the 
junction  of  the  jiedielett  with  the  laminie.  The  two  t)U{>erior  project  upwunis, 
their  articalar  surfaces  l>eing  directed  more  or  l&sa  backwards,  the  two  inferior 
pKgect  downwards,  their  articuUr  eurlaces  looking  more  or  less  fur;vards. 

The  Sptnatts  Pnetsa  projects  backwards  from  tno  junction  o!  tbe  two  lamimey 
and  serves  for  the  attaciiincnt  of  mu&clcs. 

The  Troiupe/M  PnnxMra.  two  in  number,  project  one  at  each  eido  from  the 
point  where  the  articular  processes  join  tbo  pedicle  Thej  also  serve  for  the 
■Bacbment  of  musclcd. 


COARACTERa  OF  TTIK  CERVICAL  VERTEBRA. 

The  Body  (fig.  1)  is  smaller  than  in  any  other  region  of  the  spine,  and  broader 
&om  aide  to  side  than  from  before  backwards.  The  anterior  and  ])osterior  surfaces 
are  flattened  and  of  equal  depth;  the  former  is  placed  on  a  lower  level  than  the 


Fig.  1.— A  CwTicftl  Vwrwbra. 


niiwwrM  jrtiw*'. 


'i^rwrAfUtaUr^Nft* 


latter,  and  ita  inferior  border  is  prolonged  downwards  so  as  to  overlap  the  upper 
and  fore  part  of  the  vertebra  below.  Ita  upper  surface  is  concave  transversely, 
and  presents  a  projecting  tip  on  each  side;  ita  lower  surface  being  convex  fixim 
side  (o  aide,  concave  from  before  backwards,  and  prcsi;nling  laterally  a  shallow 
concavity,  which  receives  the  corresponding  pnyvcling  lip  of  the  adjacent  vcrto- 
bra.     Tfie  pcdiclet  are  directed  obliquely  outwards,  ana  the  superior  intervertebral 
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notclios  are  deeper,  but  narrower,  than  ihe  inferior.  The  hminm  are  narrow, 
tong,  thinner  abovo  than  Wluw,  and  overlap  eaolt  other ;  inclosing  tbc  Kpinal 
foramen,  which  is  very  large,  and  of  a  triangular  form,  Tlie  itpitioua  procettet 
are  short,  biJid  at  the  cxtrciDity,  to  aflbrd  greater  extent  of  8urfnce  for  the  attach- 
ment of  miiscles^  the  two  divisiuris  being  often  of  unequal  size.  Thov  increase 
in  length  from  the  fourth  to  the  seventh.  The  Iranmerse  procMtta  are  short 
direetod  downwarcta,  outwards,  and  forwards,  are  bifid  at  tlieir  extremity,  and 
marktid  by  a  groove  along  their  upper  surface,  which  run.t  downwanl;*  ami  out- 
wards from  the  superior  iutervortebral  notch,  and  serves  for  the  tran-imiiwion  of 
one  of  tbo  eorvical  nerves.  The  transverse  processes  are  pierced  at  their  base  by 
a  foramen,  for  the  tramtmission  of  the  vcrlebrai  artery,  vein,  and  plexus  of  nervea. 
Each  process  is  fonnetl  by  two  roots ;  tbo  anterior  root  arises  from  the  side  of  tha 
body,  and  eorrcspunds  to  tbc  ribs;  the  posterior  root  springs  from  the  junction  of 
the  peilicle  with  the  lamina,  and  eorrcs[K)iids  with  the  transverse  processes  in  iha 
dorsal  region.  Tt  is  by  tbc  jiiiR-tiou  of  these  two  processes,  that  tbc  vcrtebnil 
foramen  in  formed.  The  extremities  of  each  of  these  roots  form  the  antcrwr  and 
poster iw  tuheixl ft  of  the  transverse  processes.  The  articuJar  proct^sen  are  obliijue: 
the  superior  are  of  an  oval  form,  flattened,  and  directed  upwanUand  backwards; 
tbc  interior  downwards  and  forwards. 

The  jieculiar  vertobrie  in  the  cervical  region  are  the  first  or  Atlas;  the  second  or 
Axis;  and  the  seventh  or  Vertebra  prominena.  The  great  modifications  in  the  form 
of  tbc  atlas  and  axis  arc  to  admit  of  the  nodding  and  rotatory  movements  of  the 
head, 

Thc,i4(£xf(fig,  2)i8  so  named  from  supporting  the  globe  of  the  head.    The  chief 


I 


Traut. 


Pig.  8.— l*t  C»rTl<Ml  Tvrtvbrgi  or  AtlM, 
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peculiiirities  of  this  Twne  are,  tJiat  it  has  neitber  body  nor  spinous  process.  The 
body  in  detached  fVom  the  rest  of  the  Imne,  and  forma  the  odontoid  process  of 
the  second  vertebra,  the  parts  eorressponding  to  tbo  pedicles  pass  in  front  and 
join  to  form  the  anterior  arch.  The  atlas  consists  of  an  anterior  arch,  a  posterior 
arch,  and  two  lateral  masses^  The  anUrrior  arch  forms  about  one-fifth  of  the 
Itonc ;  its  anterior  surface  is  convex,  and  presei;ts  about  its  centre  a  tuliercle,  for 
tho  allachment  of  the  Longus  colli  muscle;  posteriorly  it  is  concave,  and  marked 
by  a  smooth  oval  or  cireufar  facet,  for  articulation  with  the  odontoid  proce.-w  of 
the  axi.^  The  paglerior  arch  forms  about  two -fifths  of  the  circumference  of  the 
bone;  it  terminates  behind  in  a  tubercle,  which  is  the  rudiment  of  a  spinoua 
process,  and  gives  origin  to  the  Rectus  capitis  posticus  minor.  The  dimiuutivo 
size  of  this  process  prevents  any  interference  in  the  movements  between  it  and 
the  cranium.  The  posterior  part  of  ibe  arch  ])rcsents  above  a  rounded  edge; 
whilst  in  front,  immo^liatcly  iK^hiiid  each  superior  articular  procc*s,  is  a  groove^ 
sometimes  converted  into  a  foramen  by  a  delicate  bony  s])iculum  which  arcbea 
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ikwards  from  the  posterior  extremity  of  the  superior  articular  process.  These 
grooves  reproscul  iho  sui>orior  inUrrvertt'linil  nolcln:!*,  and  are  peculiar  from  beiug 
wtoitteil  bvDiiid  the  articular  prooessea,  tcHtvud  of  before  thom,  as  in  the  utiier 
vertebrs.  Tb«y  jwrvc  for  the  transtniffiioa  of  the  vertebral  srlerv,  which,  ascending 
through  the  foraiuvu  in  the  tmnevcr»c  process,  winds  round  the  latumi  mass  in  a 
direction  backward*  and  tuwards.  Thcj-  aim  transmit  the  sub-occipital  nerves. 
On  the  under  surfuvu  of  the  posterior  arcb,  iu  the  same  situution,  are  two  other 
grooves^  placed  behind  the  Intcriil  niu)u;i»s  and  reurcseating  the  inferior  iutcrver- 
tebnl  notches  of  otiier  vertebnu :  lliey  are  Diueii  loss  tiiurked  than  llie  su|)eriur. 
The  lateral  moMe*  arc  the  moKt  bulky  aud  solid  ports  of  tho  atlas,  in  uixier  to 
support  the  weight  of  the  head ;  they  present  two  articulating  processes  above, 
and  two  bclov.  The  two  superior  are  of  largo  sizcv  oval,  coocave,  and  approach 
towards  one  another  in  front,  but  diverge  behind:  they  are  directed  upwards, 
iaward^  and  a  littlo  backwards,  furmiiig  a  kind  of  cup  for  the  condyU>s  of  the 
oc<:ipiial  bono,  »n<l  uro  aditiirahly  adapted  to  the  nodding  movements  of  the  head. 
Not  uufpe>[ueniiy  they  are  [Ktrtially  suWivided  by  a  more  or  less  deep  iiidentatioa 
which  encroocheH  upon  eiieh  lateral  margin ;  the  inferior  articular  processv«  are 
circular  in  form,  fhutenei),  or  slightly  concave,  and  directed  downwards,  inwards, 
aod  a  little  ImckwanLi,  articulating  with  the  axis,  and  permitting  the  rotatory 
movemeuta.  Ju^tt  below  the  inner  margin  of  each  superior  arlioular  mrface.  iit  a 
small  tubercle,  for  the  attaohment  of  a  bgnment  which,  »tretoliing  across  ttie  ring 
of  the  atlas,  diridetA  it  into  two'  unequal  parts;  the  anterior  or  smaller  Begment 
receiving  the  odontoid  process  of  tlie  axis,  the  posterior  allowing  the  tranamueioa 
of  the  »jinul  eord  and  ita  membranes.  This  part  of  the  spinal  canal  is  of  oon- 
siderubie  sine,  to  afford  space  for  the  spinal  cord :  and  hence  lateral  displacement 
of  the  alius  may  occur  without  compression  of  the  spinal  cord.  (This  ligiuncnt 
and  the  odontoid  process  are  marked  in  figure  2  in  doited  outline.)  The  trans- 
vente  processes  aro  of  large  size,  for  the  attachment  of  sneeiat  muscles  which 
asiiist  in  rotating  the  head— long,  not  bifid,  perforated  at  tlieir  base  by  a  canal 
for  the  vertebral  artery,  which  is  directed  from  beloM',  upwards  and  backwards, 
ITie  Axis  (fig.  8)  vs'eo  named  from  forming  the  pivot  upon  which  the  head 

Pi(.  3.— Sa  CvrvicKl  Vsrtctira  or  Azi*. 
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rotates.  Tlie  most  distinctive  character  of  this  bone  is  the  strong  prominent 
process,  tooth-like  in  form  (heneo  the  natuc  odontoid),  which  riw-t  perjiendi- 
culariy  from  the  upper  part  of  the  body,  llie  btnly  is  of  a  triangular  form; 
deeper  in  front  than  behind,  and  i>rolongwl  downwards  anteriorly  so  as  to  ovnrlap 
the  upper  ami  fore  part  of  the  adjaoeot  vertebra.  !l  pres^mia  in  front  a  median 
loogttudinjil  ridge,  separating  two  lateral  depressions  for  the  attaehment  of  the 
Loogi  colli  muitcles.     The  odontoid  process  presents  two  articulating  surfaces: 
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CUM!  ill  front  of  an  oval  form,  for  articulation  with  the  atlaa;  another  beliind,  for 
the  truii*v«nse  ligainunt;  ibe  latter  fruqucutly  encroachca  on  the  mdea  of  tho 
prooc^:  the  apex  i»  poiutcd.  Bolow  the  apex  this  process  is  somewhat  enlarged, 
and  presents  on  either  side  a  rough  impression  for  tho  attachment  of  the  oth^ntoid 
or  checic  ligament^  which  connect  it  to  the  occipital  hone ;  the  base  of  the  prooeag, 
where  attached  to  tho  hody,  is  constricted,  so  as  to  prevent  displacement  fn)m  the 
transverse  ligament,  which  binds  it  in  this  situation  to  the  anterior  arch  of  the 
atlaa.  Soniotimca,  however,  this  process  does  become  displaced,  especially  in 
children,  where  tho  ligaments  are  more  relaxed ;  instant  death  is  the  result.  The 
pedicles  are  broad  and  strong,  especially  their  anterior  extremities  which  coalesce 
with  the  sides  of  tho  hody  and  the  root  of  tho  odontoid  pnjccss.  The  laminai  are 
thick  and  strong,  and  the  spinal  foramen  very  large.  The  superior  artieulur 
sur&ees  are  round,  siightiy  convex,  directed  upwards  and  outwards,  and  nro 
peculiar  in  being  supported  on  the  hodvi  pedicles,  and  transverse  ]>rPce«Tes.  Tho 
inferior  articular  suriin^a*,  have  the  same  direction  as  those  of  the  other  cervical 
vertvbno.  The  superior  intervertebral  notches  are  very  shallow,  and  lie  behind 
the  articular  processes;  the  inferior  in  front  of  them,  as  in  the  other  cervical 
vertebra*.  The  transverse  processes  arc  very  small,  not  bifid,  and  perforated  by 
tlie  vertebral  foramen,  which  Is  directed  obliquely  upwards  and  outwards.  Tho 
spinous  process  is  of  larjie  size,  very  strong,  deei>ly  channelled  on  its  under 
surface,  and  presents  a  bitid  tubercular  exlrcmity  for  the  attachment  of  muscles, 
which  serve  to  rotate  the  head  upon  the  i«piue. 

Sev^th  Cervical  (fig.  4).  The 
most  distinctive  character  of  this 
vertebra  is  the  existence  of  a  very 
long,  and  prominent  spinous  pro- 
cess; hence  the  name  Vrrlrbra 
prominrtis.  This  procewi  is  thick, 
n(.'arly  horizontal  in  direction,  not 
bifuTiMittHl,  and  has  attached  to  it 
the  liganientum  nucbse.  Tho 
transverse  pnx^ciw  is  usually  of 
large  size,  especially  its  posterior 
root,  its  upjier  surftioe  has  usually 
a  shallow  groove,  and  seldom  pre- 
sents more  than  a  trace  of  bifur- 
cation at  its  extremity.  The  ver- 
tebral foramen  is  sometimes  as 
large  as  in  the  other  cervical  vcr- 
l«bne,  nsually  smaller,  on  one  or 
lH)th  siih's,  and  sometimes  want- 
ing. On  the  loft  side,  it  ocuasion- 
ally  gives  passage  to  the  vertebral 
artery;  more  fretjuently  the  ver- 
tebral vein  traverses  it  on  both 
aides;  but  the  usual  arrangement  is  for  both  artery  and  vein  to  pass  through  the 
foramen  in  the  transverse  ])rocej«  of  the  sixth  cervical. 


Fig.  4.— 7th  Cerclcnl  VerU-bra  or  Vert«bra 
I'ruiuiufliia. 
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CH.tRACTKB3  OF  THE   DOHSAL  VEBTEBB^. 

The  hodia  of  the  dorsal  verlebne  (fig.  5)  resemble  those  in  the  cervical  and 
lumbar  regions  at  the  re»[>ective  ends  of  this  portion  of  tho  spine;  but  in  the 
middle  of  tho  dorsal  region  their  form  is  very  characteristic,  being  heart-shaped, 
and  broader  in  the  antero-)K)sterior  than  in  the  latond  direction.  They  are 
thicker  1>ehind  than  in  front,  flat  alx>ve  and  below,  convex  and  prominent  in 
front,  deeply  concave  behind,  slightly  constricted  in  front  and  at  the  sides,  and 
marked  on  each  side,  near  the  root  of  tho  pedicle,  by  two  demifaccts,  one 
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.  the  other  below.  Tfaeae  are  covered  wiih  cartilage  in  tW  roc«nt  state; 
and,  when  articalated  with  the  adjoining  vertebras,  form  oval  i>urlaL-ca  for  the 
reoeption  of  the  heads  oi'  the  oorreeponding  ribs.  The  pedicUs  ar«  directed 
bactcwardfl^  and  the  inferior  interverteDral  notchut  aru  of  Urge  mzc,  and  deeper 
than  in  any  other  r^on  of  the  spine  TIio  lamitue  an  broad  and  thick,  and 
tlie  spinal  fonunen  small,  and  of  a  circular  form.  Tbo  aTtkular  pnceuts  are  flat, 
nearir  vertical  in  direction,  and  project  from  the  upper  and  lower  part  cd"  the 
pedicles,  the  superior  b«mg  directed  backwards  and  a  little  outwards  and  upwards, 
the  iufurior  forwards  and  a  little  inwards  aud  downwards.  The  tranaverK  pro- 
CMs»  arise  from  the  same  parts  of  the  arch  as  the  posterior  roots  of  the  trans- 
verse processes  In  Uio  neck ;  ibcy  are  thick,  strong,  and  of  great  length,  dirccKd 
obliquely  backwards  and.  outwards,  presenting  a  clubbed  extremity,  liiipod  on  its 
anterior  i»rt  bv  a  small  concave  surface,  for  articulation  with  the  luoerclo  of  a 
rib.  Besides  tlio  articular  tivoet  for  the  rib,  two  indistinct  tuhercks  may  be  seen 
risiog  from  the  extremilv  of  the  transverse  prooexses,  one  near  the  upper,  the 
other  near  the  lower  border.  In  many  they  are  comparatively  of  small  size,  and 
serve  only  for  the  attachment  of  muscles.  But  in  some  animaU,  they  attain  con- 
siderable magnitude  either  for  the  purpose  of  more  closely  connecting  the  eeg- 
mt-nts  of  this  portion  of  the  spine,  or  for  muscular  and  ligamentous  uttaciiment. 
The  spinoru  procfttrs  arc  long,  triangular  in  form,  directed  obliouely  downward.^ 
and  terminate  by  a  tubercular  margin.  They  overlap  one  anotljcr  from  the  lillh 
to  the  eighth,  but  arc  loss  oblique  in  direction  above  and  below. 


Si^ifi^  Aitu.l'^ttf. 
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The  pecalinr  dorsal  rcrtcbm  are  the  Jint,  ntntA,  ttath,  deverah,  anJ  fitvjfH 

{%  6). 

The  First  Ihrtal  Ver{f)>Ta  present*,  on  caeh  side  of  the  body,  a  single  entire 

tnicular  facet  tor  the  head  of  the  first  rib.  and  a  half  facet  for  the  upper  half  of 

the  second.     The  upper  surface  of  the  body  is  like  that  of  a  cervical  vertebra, 

being  brood  transversely,  concave,  and  linpcd  on  each  side.     The  aHkular  sur- 

fvea  are  oblique,  and  the  spin/na  procrsf  tliii'k,  long,  and  almost  horizontal. 

The  Ninth  Dorsal  has  no  demi-facct  below.  In  some  subject*,  the  ninth  baa 
two  dcmi-facetfi  on  each  side;  then  the  tenth  has  a  demifacet  at  the  upper  part, 
none  below. 

Tlio  Tmth  Dorml  has  aa  entire  articular  facet  on  each  side  above;  no  dcmi- 
(aaci  below. 


4« 


OSTEOLOOr. 


In  the  Eleventh  Dorsal,  tlic  body  approacbe*  in  lis.  furm  anil  size  to  the  luml 
TertfibrtR   The  articular  tiiuuts  ibr  lh«  bcad»  of  tlia  ribs,  one  on  each  »ide,  an; 
larffe  size,  and  placed  chiefly  on  the  policies,  which  are  ihtokeruid  slrongcr  iu  this! 
ana  tho  next  vertebra,  than  in  any  other  |»art  of  the  dorsal  region.     The  trauHvcrso ' 
processes  arc  very  sliort,  tubercular  at  their  cstreinities,  and  have  no  articuhit 
laects  for  the  tut)erclci»  of  tho  ribs.    The  spinous  process  is  short,  nearly  horizonlttL, 
in  dirocliyn,  uud  prescnbj  a  slight  tendency  to  bifurcation  at  it«  cxtreaiity, 

Flg>  6>— Pt«uli&r  DuniJ  V«>l«br». 


'a»4t  M»w 


^:^* 


4^ 


9' 


i\i 


—ADtmi^aret  aiovm 


\l 


10 


th 


t'1'.f 


J        ir 


b\ 


I — Om4  nitirtfttrtt 


riFC'ii 


11 


th 


Safacftsn  Tratu.Pr«e. 


M 


12 


An  rotir^JiUfl 

',')fl\     la/ir.Aftir  Pn^ 
tK  ^illl     *«itn^'*J'artuti 


The  Twelfth  Ihrnii  bw  tho  same  general  characters  as  the  eleventh :  but  may 
be  distinguished  from  it  by  the  inferior  articiiiur  proeosMes  being  convex  and 
turned  outwards,  like  those  of  the  lumbar  vertebra;;  by  the  general  form  of  the 
body,  lamina,  and  spinous  pnjcess,  approaching  to  that  of  the  lumhiir  vertebrne; 
and  by  the  tranitverse  processes  beiug  shorter,  and  the  tubercles  at  their  uxtrumi 
tjoe  more  marked. 
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CnARACTESa  OF  TUB  LCMBAB  VerTEUR.B. 

The  Lambar  Vertehraa  (fig.  T)  are  tVie  largeflt  aegnientd  of  tlio  verteliral  column. 
Tbe  Imdif  is  laree,  broader  from  side  to  side  than  from  before  backwanla,  uid 
aboat  equal  in  deptb  in  front  and  bebind,  Qatlenod  or  filigbtly  eoncavo  above  : 
belov,  concave  behind,  and  deeply  constricted  in  front  and  at  tbc  aides,  jirusuuting 
prominent  raarfiina  which  affora  a  broad  baiiis  for  the  BUp))ort  of  th«  super!  iicum- 
Dcnt  weight    The  pcdicla  are  very  strong,  directed  backwards  from  lb«  upper 
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pulcif  ibc  bodies;  eonwsqvientlv  the  inferior  intcrvortobral  notcbcs  arc  of  large 
Bat.  Thv  lofoifue  are  sliorl,  but  Lnrnd  und  strong;  and  the  foramen  triangular, 
lugtrlbon  in  thedorAal,.'(nmller  tliiui  in  the  cervical  region.  Tho  superior  ariicutor 
fncatet  ore  concave,  and  look  almost  directly  iowardii:  the  inferior,  convex,  look 
wtttudB  and  a  little  forwards;  tbc  former  are  separated  by  a  much  wider  interval 
lh*n  ibe  latter,  embracing  the  lower  articulaling  priwesses  of  the  vertebra  above. 
The  Irantvene  prwxMrs  arc  long,  slentlor,  directed  transversely  outwards  in  the 
ORier  throe  lumbar  vcrt«br£c,  slunting  a  tittle  upwards  in  the  lower  two.  By 
some  anatomistit  tlicy  are  coiuiidcrcd  bomolupous  with  the  ribs.  Of  the  two  luber- 
<*aDoUc««t  in  eunneetiun  with  the  transverse  processes  in  the  dorsal  region,  the 
n^wrior  ow»  become  connected  in  tliis  region  with  the  back  part  of  the  superior 
•Hicnlar  processes,  tbc  inferior  ones  with  tbc  posterior  part  of  tbc  base  of  the 
taosverse  processes.  Although  in  man  they  are  comparatively  small,  in  some 
■oinuls  tbev  attuii)  oonsidorable  size,  and  serve  to  lock  tne  vertebrie  more  closely 
iBgetber.  The  tpinniM  prwxsses  arc  thick  and  broad,  i^omcwbat  qniidri  lateral, 
Miizontid  in  direction,  thicker  below  than  above,  and  terminate  by  a  rough 
■nevtti  border. 

The  I'\flA  Jjumbar  vertulira  is  cbaracterized  by  having  tbc  body  much  ibicker 
fai  front  Inan  bebind.  wbieb  aooounto  for  the  prominence  of  tbo  saero-verlebral 
ulicalatioD,  by  the  mnaller  «ize  of  its  »|iiiioii»  proccs-s  by  the  wide  interval 
between  the  inJerior  articulating  proces^^i,  and  by  tlie  greater  size  and  thickness 
of  its  tmtaretso  procesHes. 


Strdctukk  and  T>eveix)pmi:n't  or  tkk  Vkhtedh-e. 

be  Binielnre  of  a  vertebra  difFi-r!'  in  ilificrxrnt  parts,     71ie  l»ody  la  composed 
of  light  spongy  canceilous  tissue,  liiiving  a  liiiii  coaling  of  compact  tij^sue  on  \\» 
Lexlenuil  surface  perforated  by  numerous  oriflcei^  aome  of  large  size,  for  tbu  p»KMge 
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of  TSeKl^  itA  interior  being  trkTeraed  by  one  or  tvo  large  canala  for  the  reception 
of  vtaia,  which  converge  towards  a  angio  large  irregular  aperture  or  several  Btnall 

ones  at  the  posterior  part  uf  the  body 


V\g.  8,— Dutelopmunt  of*  Tvrtebra. 
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of  each  bone.    The  arch  aud  procenoft 
projecting  from  it  have,  on  the  con- J 
trary,  an  exceedingly  thick  covering] 
of  eompsict  ti^ne. 

Urrehpmmt.   Each  vertobra  is  form- 
ed of  three  primary  cartiiuginourt  |)or- 
tions  {fig,  8);  one  lor  each  lamina  andj 
ilj*  priKiesse.^  and  one  for  the  Uwiy. . 
Ofisiflcalion  commencea  in  the  lamimsj 
about  the  sixth  week  of  festal  lile,  in 
the  situation  where  tlie  transverse  pro- 
cesaea   ailorwarda  project,  the  ossifio 
granulea  shooting   backwards  to  the 
Epioc.  forwards  to  the  body,  and  out- 
wards into  the  transverse  and  articular 
processes.     Ossification   in   the   body 
makes  its  appearance  in  the  middle  04 
the  cartilage  about  the  eighth  week. 
At  birth,  these  three  pieces  are  per- 
fectly separate.     During  the  first  year, 
the  laminjB  become  united  behind,  byi 
a  portion   of  cartilage  in  which  the^ 
spinous  process  is  ultimately  formed,  j 
and  thus  the  arch  is  completed.  About  j 
the  third  year,  the  body  ia  joined  toJ 
the  arch  on  each  side,  in  auch  a  man- 
ner that  the  body  is  formed  from  the 
three  original  centres  of  ossification, 
the  amount  contributed  by  the  pediclea  ^ 
increiisitiK  in  extent  from  below  up-B 
w;ird8.     nius  tln'  tn«ilc!f  nf  the  »icrnl 
vcrlcbra'  iir-'   furtinil    ^ilniut-t  ctilirely 
from  tiv  .'i-riiral  u;jil,'i,  tliebodivsof 
tlie  biiril>:ir  >'';j(]ii'iik  ;iii-  formed  late* 
rally  and  l>eiiind  by  the  itediolex.     IhM 
the  dorsal  region  the  j>ediclesadv!uioe" 
as  far  forwards  as  the  articular  depres- 
sions for  the  heads  of  the  ribs,  forming 
these  cavities  of  reception:  and  in  tha 
nock  tlie  whole  of  the  lateral  portions 
of  the  bodies  are  forme*l  by  the  ad- 
vance of  the  pedicles    Before  puberty, 
no  other  changes  occur  excepting 
gradual  increase  in  the  growth  of  th< 
primary  centres,  the  upper  and  under' 
surface  of  the  bodiiw.  and  the  ends  of 
the  tr;in,«verse  and  spinous  processes 
bi.-iii'^  tippcil  with  cartilage,  in  which 
ossifie  granules  are  not  as  yet  depo- 
sited.    At  sixteen  years  (fig.  0),  four  _ 
seeonilary  centres  appear,  one  for  tbefl 
tip  of  each  transverse  process,  and  two 
(sometimes  united  into  one)  for  the  end 
of  the  spinous  process.     At  twenty^i 
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.  10),  a  tbia  circular  plate  of  bone  is  formed  in  the  thin  layer  of  carti- 
ou  the  upper  and  uuJvr  i^urtjtoc  of  the  body,  the  former  being  the 
ttickt-r  of  the  two.  All  tbeso  bcoome  joined ;  aud  the  bono  is  completely  formed 
about  thti  thirtieth  vvar  of  lif«. 

Excoptioiu  to  ihi^  mode  of  development  occur  in  the  first,  second,  and  seventh 
cervical,  and  iu  the  vertebne  of  the  lumbar  region. 

Th«  Alfa*  ffifi,  II)  ia  developed  by  lta>  primary  centres,  and  by  om  or  more 
epiphyses.  1'be  two  |>rimAry  centres  consist  of  the  two  lateral  of  nvural  masses, 
OsnGcattou  of  wliloh  vommenoes  before  birth,  near  the  articular  prooos^us,  aud 
extending  backward^  they  are  separated  Irom  one  anotlier  behind,  at  birth,  by  a 
narrow  interval  illleil  in  with  cartilage.  Between  the  second  and  tliir<l  yejirj?, 
they  unite  either  directly  or  through  the  me*Hum  of  an  epiphj-sal  ocnln*,  develuiwd 
in  the  cartilage  near  their  point  of  jimction.  The  anterior  arch,  at  binh,  i^  alto- 
gether cartilsgiaoiu^  and  itiis  jiortion  of  the  atlas  is  C4>mpleted  by  tlie  gradual 
extemioQ  fiirvrards  and  ultimate  junction  of  the  two  iteiind  processes^.  Ocoa^on- 
lily  a  separate  nucleus  it*  developed  in  the  anterior  ari;b,  which,  extending  laterally, 
joios  the  neural  processes  in  front  of  the  pedicles;  or,  there  are  two  nuclei  deve- 
lopeil  in  the  anterior  arcli,ono  on  either  side  of  the  median  line;  they  joiu  to  form 
a  angle  mass,  which  is  afterwards  united  to  the  lateral  ])ortions  in  iront  of  the 
aiticulaling  proocssos. 

The  j4aj*  (fiff,  12)  is  developed  by  six  centres.  The  body  and  arch  of  this  bone 
are  formed  in  the  same  manner  aa  the  correaponding  parts  in  the  other  vertcbrie: 
one  centre  for  the  lower  part  of  the  body,  and  one  for  eitch  lamina.  The  odontoid 
prooesB,  which  is  really  ttic  ccutnim  or  oody  of  tbc  axis,  consi^tls  originally  of  an 
extension  upwanls  of  the  cartilaginous  mass,  in  which  the  lower  part  of  the  bodv 
is  fonneiL  At  about  the  sixth  month  of  fo>tal  life,  two  osse<iu.i  nuclei  mukc  their 
appeamnoe  in  iho  liiwe  of  this  process:  they  are  placed  laterally,  and  join  before 
hinh  to  form  a  conical-nbapea  bilolied  mass,  deeply  etcfl  above;  the  interval 
between  the  cleft  and  the  summit  of  the  process  is  funm-d  by  a  wodge-shapcHl 
piece  of  cartilage;  ihe  base  of  the  process  heing  scpaniti;<l  from  the  body  by  a 
cartilaginous  inter\'al,  which  graduany  becomes  oi«ifi(«d,  sometimes  by  a  separate 
roiphysal  nucleus.  Finally,  a.t  Mr.  Humphry  has  lately  demonstrated,  the  apex 
tn  the  odontoid  proceas  has  a  separate  nucleus. 

l%e  .invnth  OrrvicaL  The  anterior  or  costil  part  of  the  trnn.fTerse  process  of 
the  seventh  cervical  is  developed  from  a  separate  osseous  centre  at  about  the 
auh  month  of  foital  life,  and  joins  the  body  and  posterior  divifiion  of  the  trans- 
Terse  process  between  the  fifth  and  sixth  years.  Sometimes  this  j>rocesa  continueis 
K  a  separate  piece,  and  becoming  lengthened  outwards  constitutes  what  is  known 
BBOcrvicjil  rib. 

TIk  L'imtutr  VfrtArK  (fig.  13)  have  tuin  aiHilionat  cenlrrf  Qjcfiiics  those  peculiar 
tolbe  vcrtebnu  generally),  for  the  tnbercKM,  which  project  iVoiii  the  back  part  of 
tke  superior  articular  processes,  Hie  Irniwverse  pri^iess  of  the  first  lumbar  ia 
ranctimea  develojied  as  a  separate  piece,  which  may  remain  pennanently  uncon- 
txcted  with  the  remaining  portion  of  the  bone;  tdus  forming  a  lumbar  rib,  a 
peculiarity  which  is  sometimes,  though  rarely,  met  with. 

pKooRBssoKOsaiFiCiTios  I.N- tdkSi'INE GENERALLY.  Ossification of  the laminffl 
ef  the  vertebr®  commences  at  the  upjier  part  of  the  spine,  and  proceeds  gradually 
downwards;  henoe  the  frequent  occurrence  of  spina  bifida  iu  the  lower  part  of 
tlie^inal  column.  Osaifiealion  of  the  bodies,  on  the  other  hand,  eommciioes  a 
little  below  the  centre  of  the  spinal  column,  about  the  ninth  or  tcntli  dorsal 
reriebra,  and  extends  both  upwards  and  downwards.  Although,  however,  the 
Oonfic  nuclei  make  their  first  appearance  in  the  lower  doriiul  vcrtebrte,  tlio  lumbar 
and  first  sacral  are  those  in  which  these  nuclei  are  largest  at  birth. 

Atlaefimiml  of  MmeJa.    To  the  AlUit  arc  attached  the  Ijongus  colli.  Rectus 
uiicus  minor,  Rectus  lateralis,  Rectus  posticus  minor,  Oiibfjuus  superior  and 
inferior,  Splcnius  colli.  Jjevotor  anguli  Hcapuhi!.  Tnter.-ipinous,  and  Intertransvcree. 
To  the  Axia  are  «itache<l  the  Longu*  colli,  Obliquus  inferior.  Rectus  posticus 
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ttuyor,  SemUpinnlis  colli,  Multiflilu»  spinip.  T^vatnr  nngitli  sonpiila*.  Splenitis  colli, 
TrausversaliH  colli,  Siialeims  [x>6iii;u8,  Intortransvernalea,  Interapinaliii. 

To  the  remaining  YortebrEe  generally  are  attached,  anteriorly,  the  Ilectus  amicus 
miyor,  Longua  colli.  Scalenus  anticiLi  and  posticus,  Psoas  magntis,  Psoas  pariraa, 
Quadratus  Tamborum.  Di»phra^n,  Obliquus  intemus  and  Transverwilis, — pmu- 
riorly,  the  Trapezius,  Lati^iniua  dorai.  Levator  anguli  scapula  Rhomboidens 
major  and  minor,  Serratns  posticus  superior  and  inferior,  Spleniua,  Sacro-lumbalia, 
Longissimns  dorsi.  Spinalis  dorsi,  Cervicalis  asucnduna,  Transvcrsalia  colli, 
Traclielo-maetoid.  Complexua,  Scmi-spimilis  dorsi  and  colli,  &[ultiIJJu3  spinsev 
Inlerspinalee,  Supraspinales,  IntcrtransvcrBales,  Lovutorcs  costamm. 


SxcRAL  AND  Coccygeal  Vebtehra 

The  Sacral  and  Coccygeal  Vertcbrm  coniust,  at  an  early  period  of  life,  of  nine 
scparato  pieces,  wliich  are  united  in  tlic  uduU,  so  as  to  form  two  bones,  St^H 
entering  into  tbc  formation  of  tbo  sncnirn,  four  of  the  coccyx.  ^B 

Thk  SACBtrM  (fifT.  14).  so  called  from  its  having  been  offered  in  aacrifice,  and 
bcBCti  ooD»idored  tacnd,  is  a  large  triangular  bono,  situated  at  tlie  lower  part  of 


"g'ig.  14.— ^Bcrum:  Anterinr  SorfBeo, 


the  vertebral  column,  and  at  tbc  upper  and  back  part  of  the  pelvic  cavity,  wbcr«' 
it  ID  inserted  like  a  wedge  between  the  two  ossa  innoniinala;  its  upper  part, 
or  base,  articulating  with  the  last  lumltar  vcrtt.ibra,  its  apex  with  the  coccyx. 
The  sacrum  is  curved  upon  itsplC  and  placed  very  obliquely,  its  up|»er  extremity 
projecting  forwards,  forming,  with  the  last  tura^mr  vertebra,  a  very  promiucnt 
angle,  called  the  promonlary  or  sacro-veriebraC  aniiU,  whilst  m  central  part  i« 
directed  backwards,  so  as  to  give  increased  capacity  to  the  pelvic  cavity.    It 
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Fig.  13.— Trrtluil  Sedliou  of  IIm  flacrum. 
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presents  for  exsminatioD  an  nntcrior  and  posterior  surfaco,  two  lalerCLl  suriacc^  a 
base,  an  apex,  and  a  cvutnd  vanaL 

lite  ArUrrioT  Sttr/wx  is  oojwavc  from  above  downwards,  and  sHglitly  so  from 

teidu  to  »i<Jc,  In  the  middle  are  oeen  four  transv-trsi!  riilfjcu.  indicating  lli«  origiiml 
divii>ion  of  llie  bone  into  five  wpanitc  pieoes.  The  iwriioiia  of  bone  inter vi.!ning 
iKtvreeii  the  ridgc8  oorrtHtpond  to  tlie  IxmUus  of  the  verlebnt-.     The  \xAy  of  the 

tfirm  «eemei)t  is  of  largo  miEe,  and  in  form  reitcmblojt  that  of  a  lunihar  verlebra;  the 
Hucceeding  one^  dimini;<h  in  »ixe  fW>m  above  dowuvrardti,  arc  llattuncd  &oin  before 
backwariLs,  and  curved  »o  as  to  acoom* 
modute  tliecnselves  to   the   form  of  the 
tacram,  being  concave  in  front,  convex 
behind.   At  each  end  of  the  ridges,  aliove 
*  m^ationed,  are  seen   the  anterior  sacral 
foramina,  analogous  to  tho  intenrertebral 
fonunioa,  four  in  number  on  each  side, 
eocnevbat  rounded  in  form,  diminifihinj; 
in  size  from  above  downwards,  and  di- 
rected   outwards    and    forwards;     they 
transmit  the   anterior   branohus   of   tho 
oeral  nerves.    Kxicmal  to  thuse  foro- 
1    tnina   is  the  lateral  mags,  co4isi»ting,  at 
P  an  early  peri<xl  of  life,  of  separate  seg- 
ment^  which  correstpond  to  the  anterior 
traiMverseprooes-iCw;  these  bwome  blend- 
,     ed,  ID  tho  adult,  with  the  bodies,  witli 
cadi  other,  and  with  the  poatcrior  traus- 

ntsc  processes.     Each  lateral  mass  is 

tntrersed  bj  four  broad  shallow  grooves, 

wliich  lodge  the  anterior  sacral  nerves  aa 

they  pass  outwards,  the  grooves  being 

moratod  by  prominent  ndges  of  bone, 

wliich  give  attachment  to  the  slips  uf  tho 

Fyriformts  muscle. 
If  a  vertical  section  is  made  t)iri*ugb 

fticenlnj  of  tlw  bone  (fig.  !•''),  the  KMlie» 

■naun  (o  be  united  nt  their  circnnife* 

WW  by  bone,  n  wide  interval  I)eing  left 

wtUnlly,  which,  in  the   recent  tttale,  is 

fiiW  ty   intervertebral   flulwtance.     In 

wme  Vmea,  Ihia  union  ia  more  complete 

'wwcrai  the  lower  segments  than  between 

(Ik  upper  ones. 
The  Ptuterhr  Sur/aee  (fig.  16)  is  convcis,  and  much  narrower  than  the  ftntcrior, 

nika  middle  linc^  are  three  or  four  tubercles,  which  represent  the  rudimentary 

^■CHU  processes  of  the  siicral  vertebne.     Of  these  tulicrcles,  the  firjtt  is  H.<u.iny 

proniuKnt,  and  perfectly  dinlinct  fri.>ra  the  rest;  the  second  and  third  are  cither 

*9untc,  or  united  into  a  tnberoulnr  ridge,  which  diminishes  in  size  from  above 

dovDwards:  the  fourth  wsually,  and  tlic  fifth  always,  remaining  undeveloped.     Ex- 

Irna]  to  the  spinous  prooes.-*e«  on  each  !*ide  arc  the  lamintr,  broad  and  well  marked 

ia  Ibc  three  firKt  pieces ;  sometimes  the  fourth,  and  generally  the  fifth,  being  un- 
developed; in  this  situation  the  lower  end  of  the  sacnil  canal  is  exposed.  Externnl 
to  the  laminm  is  a  linear  si^riej*  of  indistinct  tubercles  representing  the  artknlar 
pnagMn;  the  upper  pair  are  large,  well  developed,  and  corrcqwnd  in  .^hajie  and 
eirection  to  the  superior  articulating  prooeswes  of  a  lumbar  vertebra;  the  second 
and  third  are  small;  the  fourth  and  fifth  (usually  blended  together)  are  situated 
OB  each  side  of  the  sacral  canal:  they  are  called  the  sat^ral comxta,  and  articnhito 
with  the  corntia  of  the  cowy.x.     External  to  the  articular  processes  arc  tho  four 


posterior  transv^rre  processes  of  tlie  sacral  vertebrae.  The  first  pair  of  trniuvcnc 
tubcrclcj)  tn*i  of  largo  size,  very  distinvt,  wiiil  oorres])oml  with  each  superior  anelc 
of  the  bone;  llic  jnecotid,  Hm.-ill  in  size,  enter  into  the  formation  of  the  sncro-iluic 
articuhition ;  the  third  give  attachment  to  the  oblirjiie  Rncro-ihac  ligamotits;  and 
th«  fourth  und  fifth  to  tlie  great  sacro-ischiatic  ligaments.  The  intcr.ijiiicc  between 
the  spinous  and  tratmver.'te  procc3«ea  on  the  back  of  tlie  sacrum,  jire^tcnts  s  wide 
shullow  concavity,  called  the  sacrat  groove;  it  is  continuous  above  with  tbs 
vertebral  groove,  and  lodges  the  origin  of  the  Ercetor  Bpinaj. 

The  Laleral  svr/'ace,  broad  above,  becomes  narrowed  into  a  thin  edge  below, 
It«  upper  half  presents  in  front  a  broad  ear -shaped  surface  for  articulation  wilb 
the  ilium.  This  ia  called  the  anrimlar  or  far-shaped  surface,  and  in  the  fresh 
state  IB  coat^^d  willi  curtilage.  It  i»  boundetl  jMistcriorly  by  deep  and  uneven 
impressions,  for  the  uttnehment  of  the  posterior  sitcro-iliac  hgameiita.  The  lower 
half  is  thin  und  .-sharp,  and  give^t  nttfiehmeut  to  the  ^^atcr  and  le^Urcr  sncro-iscbiatio 
ligaments,  and  to  iconic  fibres  of  the  Oluteua  ma\imus ;  below,  it  presents  a  deep 
notch,  which  is  converUxl  into  a  foramen  by  articulation  with  the  trunsrcrse 
process  of  the  upper  piece  of  the  coccyx,  and  iransniits  the  anterior  branch  of  tbo 
fifth  sacral  nerve, 

The  Bom  of  the  sacrum,  which  is  broad  nnd  expanded,  is  directed  upwards  and 
forwards.  In  the  middle  is  seen  an  oval  articular  surface,  which  corre.stH>nds  with 
the  under  surface  of  the  Iwdy  of  the  last  lumbar  vertebra,  boundcii  Whind  by 
the  large  triangular  orifice  of  the  sacral  canal.  This  orifice  is  formed  bebiiid  by 
the  spinous  process  aud  lamina  of  the  first  sacral  vertebra,  whilst  projecting  from 
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it  on  eocli  ndc  ttre  the  superior  articular  procesftoa;  they  are  ova],  concave 
directed  backwards  and  iDwardH,  liku  llic  superior  articular  proci-sscs  of  a  lumbwr 
vertebra;  in  front  of  iiach  articular  procL%8  la  au  intervertebral  Dut<.'Ii,  which 
tormn  the  lower  lialf  of  the  last  inlcrverUibral  foramen.  Lastly,  on  wwh  aide  of 
the  articular  surface  in  a  broad  and  tlat  triangular  xurfaoo  of  bdoev  which  extends 
outward:*,  and  Li  continuoufl  on  each  side  with  the  iliac  fo«8». 

The  Apee,  directed  downwards  and  forwards,  preaente  »  small  oval  conoayo 
sarface  for  articulation  with  the  c^)C03'x. 

Tbo  Sairral  Canal  rung  throughout  the  ftreater  part  of  the  hone;  it  is  large 
and  triangular  in  form  above,  small  and  fiottenrd  from  before  backwards  below. 
In  this  .'Utuation  its  pot^torior  wall  i*  incomplete,  tW>in  the  non-dev<>Iopmcnt  of  the 
laminie  and  &pinou.s  proce-sses.  It  lodges  the  sacral  nerrefi,  aud  ia  jwrforated  bj 
the  anterior  and  posterior  iiaoral  foramina, 
through  which  the-w  piLss  out 

Stnietun.  It  coasiats  of  much  1oob6 
spoogy  tisauc  within,  invested  exter- 
aJIy  by  a  tliin  layer  of  compact  tiesuo. 

UirPKRKNCES      IN     TOE     SACRUM     OF 

TOE  MAtE  AXD  Femalk.    Tho  sacrum 
in  the  female  is  usually  wider  than  in 
the  male;   and  it  i^  much  less  curved, 
dw  Ojpper  half  of  the  bi>tic  bcin^  nearly 
■ttught,  the  lower  half  pr«»enting  the 
let    amount    of    curvature.       The 
is  also  directed    more   obliquely 
'  i;  which  increases  tho  size  of 
Ivic  cavity,  and  forma  a  more  pro- 
mioent  «acro-vert«bral    angle.     In    the 
miH  tho  curvature  U  more  evenly  dis- 
tributed over  the  whole  length   of  the 
Ixoe,  and  is  altogether  greater  than  in 
the  female. 
PKCULIARITIK3       OT      THB      SaCRCU. 

Thit  bone,  in  somo  cases,  consists  of    oMjy'r. 
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sx  [neoes;  occaitioually  the  number  is 

X^uoed  to  four.     Sometimes  tlio  bodies 

rf  fte  first   and   second   segment:;  are 

Ujoaned,  or  the  lamime  and  spinous 

jntusa  have    not  coates(.)cd.      Uoca- 

■WuUy,  the   upper  pair   of   transverao 

taberclcB  aro  not  joined  to  the  rest  of 

^  bono   (Ml  one  or  both   sides;    and, 

■■It,  the  sacral  canal  may  be  open  for 

*>ny  ti>c   lower  half  of  the   lione,  in 

«Wi»eqneDCC  of  the    imperfect  develop- 

BkiU  of  the  lamina)  and   spinous  pro- 

Wki     The   sacrum,   also,  varies  con- 

riienbly  with  respect   to  it&  decree  of 

Wratiire.      From    the   examination   of 

t  large  number  of  skeletons,  it  would 

Ippear,  that,  in  one  set  of  cases,  tho 

interior  surface  of  this  bone  was  nearly 

sraigbt,    the     curvature,    which     »"as 

Tory  slight,  affecting  only  its  lower  end. 

Id  another  set  of  caaes,  tho  bone  was 

I  enrvcd    throughout    its    whole    length, 

but  especially  towards  its  middle.    In 
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a  third  ROt,  the  dogrec  of  curvnture  was  less  marked,  and  alfectod  especially  th« 
lower  third  of  the  bone. 

Dci'elopment  (tig.  17).  Tlie  flacmm,  formed  by  the  union  of  five  vcrtcbrro,  ha* 
thirltj-fiw  centres  of  ossification. 

The  bodks  of  the  eocral  vertebrae  have  each  three  ossific  centrcM ;  one  for  tlie 
ceatrul  purt.  imd  one  fur  tbo  epipbysal  plates  on  its  upper  and  under  surface. 

The  Uminw  of  th«  sacral  vertebna  are  each  developed  by  two  eentrta ;  theao 
meet  behind  to  form  the  arch,  and  subsequently  join  the  body. 

Tlie  lateral  masaes  have  mx  udditiutiid  ccutrts,  two  for  each  of  the  flrat  three 
vert«br».  Thoae  centres  niuku  their  uppcaruuue  alwve  and  to  the  outer  nide  of 
the  anterior  sacral  foramina  (fig.  1 7),  and  are  develo]>ed  into  separate  segment^ 
jrhieh  correspoiid  with  the  anterior  transverse  pnMsessea  (fie.  18);  they  arc  aubec- 
ijuently  blended  with  each  other,  and  with  the  bodies  and  toe  posterior  trausvcrao 
proceascs,  to  form  the  lateral  ina«8. 

Lastly,  each  lalcrat  sut/ocb  of  the  sacrum  is  developed  by  two  cpiphysal  plates 
(fig.  19);  one  for  the  articular  surface,  and  one  for  the  remaining  part  of  the  thiu 
lateral  edge  of  the  bone. 

Period  (if  i)a!ehpmeTU.  At  about  the  eighth  or  ninth  week  of  foetal  life.  Oiwifi- 
oation  of  the  central  nart  of  the  bodies  <rf  the  first  three  vertebra!  commenoea; 
and,  at  a  somewhat  later  period,  that  of  the  la«t  two.  Between  the  sixth  and 
eighth  months,  ossification  of  the  laminie  ttdces  place:  and,  at  about  the  aame 
period,  the  characteristic  oaseong  tubercles  for  the  three  firat  sacral  vertebra;  make 
their  appearance.  The  laminas  join  to  form  Uie  arch,  and  are  united  to  the  bodies, 
first,  in  the  lowest  vert«bra>.  This  occurs  about  the  second  year,  the  up])crmost 
segment  appearing  as  a  single  piece  about  the  fifth  or  sixih  year.  About  the  six- 
teenth year,  the  epijihyse*  for  the  npper  and  under  surfaces  of  the  bodies  arc 
formed :  and,  between  the  eighteenth  and  twentieth  years,  those  for  each  lateral 
surtjice  of  the  sacrum  mako  their  appearance.     At' about  this  period,  the  last 

two  segments  are  joined  to  one  another;  and  this  pro- 
V\R.  ^.—Coaojx.  (.pgg   gradually   extending   upwards,   all    the   pieces 

bocome  united,  and  the  bone  completely  formed  Irom 
the  twenty-fifth  to  the  thirtieth  year  of  life. 

Articulatiom.   With  four   bones;   the  last  lumbar 
™     vertebra,  coccyx,  and  the  two  ossa  inuominata. 
■.  Attachment    of    Mvscla.     Tlie     Pyriioniiis    and 

Coccygevis  on  either  side ;  behind,  the  Gluteus  maxi- 
mus,  and  Erector  spina;. 

The  Coccyx 

The  Coccyx  (i(o»»i<.  cuchoo).  so  called  from  TttOOf 
bling  a  cuckoo's  beak  (fig.  20),  is  usually  fomwd 
of  tonr  small  segments  of  bone,  the  most  rndi- 
nientary  parts  of  the  vertebral  column.  In  each 
of  the  first  three  segmentj*  may  Iw  traced  a  rudi- 
mentary body,  articular  and  transverse  proces-tes; 
the  last  piece  (sometimes  the  third)  being  merely 
a  rudimentary  nodule  of  bonev  without  distinct 
])rocc8ses.  All  the  segments  are  destitute  of  lami- 
nw  and  ppinous  processes;  and,  cousequciitly,  of 
spinal  canal,  and  intervertebral  foramina.  The  first 
segment  is  the  largest,  resembles  the  lower  most 
sacral  vertebra,  and  often  exists  as  a  separate  pieec; 
the  last  three,  diminLihing  in  size  from  above  down- 
vards,  are  usually  blended  together  eo  as  to  form 
a  single  bone.  The  gradual  diminution  in  the 
size  of  the  pieces  gives  this  bone  a  triangular 
form,  articulating  by  its  base  with  the  end  of  th« 
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Qenim.  It  prcMtits  for  exatninntion  nn  ftnterior  and  posterior  earface,  two  bordei^ 
a  biue,  tOid  »a  npex.  Tli«  arUerior  sur/act  is  eli^^luly  confuve,  and  marked  witli 
three  transTerae  groovai,  indicaling  the  points  of  junction  of  On;  (iiflcrtnl  pieces. 
It  has  attached  to  it  the  anterior  sacrococcygeal  ligament,  the  Lcviilor  aui  muac^ 
and  tmpporta  the  lower  end  of  the  rectum.  The  poslTior  tur/ace  is  eoavex, 
iDarlcea  bv  transverse  grooves  similar  to  those  on  the  anterior  surface;  and  presents 
OD  each  nde  a  Unettr  row  of  tubercles,  the  rudimentary  srlicnlnr  proccssos  of  the 
coccygeal  vcrtcbrie.  Of  thesw,  the  superior  pair  arc  very  large ;  and  are  called 
tbe  wrniM  of  Ihr-  eccci/x ;  they  project  upwards,  and  articiiliitc  with  the  comnft  of 
the  sacrum,  the  juuutidn  h.-lwecu  thtao  two  hoiien  coitipK-ting  the  fifth  itacral 
foramen  for  the  Irajwiuisjtioii  of  the  posterior  hranch  of  the  fifth  sacral  nerve. 
The  laicml  barxitrs  are  thin,  and  present  a  series  of  wnall  eminences,  which  re- 
present the  transverse  prooe«W8  of  the  ooccygeal  vertebras.  Of  these,  the  first  on 
each  side  is  of  lai^e  iixe,  flattened  fVom  before  baclcvarda;  and  often  luiconds  to 
join  the  lower  part  of  the  thin  lateral  edge  of  the  sacrum,  thus  oomnleting  tho 
fifth  sacral  foramen:  the  others  diminish  in  aiae  from  above  downwaroa,  and  are 
often  wanting.  The  borders  of  the  coccyx  are  narrow,  and  give  attachment  on 
each  side  to  tno  sacro-sciatic  ligaments  and  Coccygcus  muscle.  The  base  presents 
an  ova!  surface  for  articulation  with  the  sacrum.  The  apex  is  rounded,  and  haa^ 
attached  to  it  the  tcn<Ion  of  the  elctemal  Sphincter  muscle.  It  is  occanooally 
bifid,  and  :K>meliines  deilected  to  one  or  other  side. 

DmtlopmcHl.  Tho  coccyx.  i»  developed  by  /our  centres,  one  for  each  piece. 
OocasionaUy,  one  of  the  first  three  pieces  of  this  bone  is  developed  by  two  centres, 
placed  side  by  side.  The  o.'*sifie  nuclei  make  tlieir  appearance  in  the  following 
order:  in  the  fir^t  segment,  at  birth;  in  the  second  piece,  at  from  live  to  ten  years; 
in  the  third,  from  ten  to  fifteen  years;  in  tlte  fourth,  from  fifteen  to  twenty  years. 
As  age  advaDces,  these  Tarions  segm«ita  become  united  in  tho  following  order: 
the  flret  two  pieces  join;  then  the  third  and  fourth;  and,  lastly,  the  bono  is  com- 
pleud  by  tho  union  of  tho  second  and  third.  At  a  late  period  of  life,  c^iociaUy 
to  females,  tho  coccyx  bocomes  joined  to  the  end  of  tho  sacrum. 

Articutation.  With  tho  sacrum. 

AUaehnKnt  of  Jftuela.   On  either  side,  tho  Coceygcus;  behind,  the  Uluteus 
B&zimus;  at  its  apex,  the  Sphinctvr  ani;  and  in  front,  the  Levator  ani. 
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The  spinal  column,  formed  by  the  j\mction  of  the  vertebrne,  is  situated  in  tlie 
inedian  line,  at  the  posterior  part  of  llie  trunk:  its  average  length  is  alxiut  two 
ftel  two  or  three  inches ;  tho  lumbar  region  contributing  seven  parts  of  that 
!i3Mh.  the  dorsal  eleven,  and  the  cervical  hve. 

Viewed  in  front,  it  presents  two  pyramids  joined  together  at  their  bases,  the 
■pper  one  being  formed  bv  ill  the  vertebra)  from  the  second  cervical  to  the  last 
feiiar;  the  lower  one  by  tne  sacrum,  and  coccyx.  Viewed  somewhat  more  closely, 
th  Dpj>erin<Hit  pyramid  is  seen  to  be  fornted  of  three  smaller  pyramids.  Of  these, 
Ike  most  superior  one  consists  of  llie  six  lower  cervical  verteuric ;  its  apex  being 
foroicd  by  the  ascis  or  second  cervical ;  its  base,  by  tlio  first  dorsal.  The  second 
pyTamid,  which  is  inverted,  is  formed  by  the  four  upper  dorsal  vertebrw,  the  Iwtse  i 
bciog  at  the  first  dorsal,  the  smaller  end  at  the  fourth.  The  third  pvramid  com- 
Umccs  at  the  fourth  dorsal,  and  gradually  increa-ics  in  size  to  the  filth  lumbar. 

Viewed  laterally  (fig.  '21),  tho  spinal  column  presents  several  curves,  which 
eoms-pond  to  the  ditl'crcut  regions  of  the  column,  and  arc  called  cervkaly  donal, 
himiof,  and  ptlvic.  The  crrvunl  curve  commences  at  the  apex  of  the  odontoid 
process,  an<l  terminates  at  the  middle  of  the  second  dorsal  vertebra ;  it  is  convex 
in  front,  but  the  least  marked  of  all  the  curves.  The  dorsal  curvature,  which  is 
concave  fiirwards,  oommenotts  at  tho  middle  of  the  second,  and  tcrmtnate.i  at  the 
middle  of  the  twelfth  dorsal.  Its  most  )m>mincnt  point  bdiind  corresponds  to 
tbe  bi^iy  of  the  seventh  or  eighth  vertebra.  I'he  IwnbaT  curve  commences  at  tho 
middle  of  the  last  dorsal,  and  terminates  at  the  sacro-vertebral  angle.  It  is  convex. 
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anteriorly;  tbo  convexity  of  tlie 
thfiHj  vcrtubno  bcifig  muoli  greater 
that  of  tlio  ujjper  ones.  The  pelvic  curve 
coromcnccs  at  the  mcro-v«nebruI  articula- 
tion, and  tcrmiiuitcs  at  th«  ytoiat  of  the 
coccyx.  It  is  foncavo  postonorly.  These 
curves  nro  [Jurtly  duo  to  tlio  slinpc  of  tlw 
bodies  of  tlie  verleV>rfP.  and  fisirtly  to  the 
intervertebral  siibs-tauces,  u»  will  be  cx- 
jiliiined  in  the  ArticuhUang  vf  tlir.  Spine, 

Tlie  S|>ine  htu  also  n  t^Iicbt  InWral 
curvature,  the  convexity  of  waich  is  di- 
rected toward  the  right  side.  'I'liis  is 
most  probably  pr(Kliio«d,  as  Itichat  first 
pxpkiued,  from  the  effect  of  muscular 
action:  most  persons  using  the  right  arm 
iji  preference  to  the  left,  especially  in 
making  long-coutinued  eflbrls,  when  tbo 
body  iji  curved  to  the  right  side.  In 
suppurt  of  this  explaimtion,  it  has  been 
found,  by  Bc'clard,  liial  in  one  or  two  in- 
dividuuts  who  were  lefl-handod,  the  lateral 
curvature  was  directed  to  the  left  »idc. 

The  spinal  column  prchieiit!<  for  cxaird* 
nation  an  anterior,  a  ]>08t«rior,  and  two 
lateral  surfaces;  a  baM\  GUmmil,  and  ver- 
tebral canal. 

The  aiUmor  surfaet  presents  the  bodies 
of  the  vi^rrtebr*  sejiarated  in  the  reeenl  state 
by  the  intervertebral  disks.  The  bodies 
are  broad  in  the  cervical  region,  narrow 
in  the  upper  part  of  tlie  dorsal,  and  broadest 
in  the  lumbar  region.  The  whole  of  tfaia 
Burfaee  is  convex  transversely,  concave  from 
above  downwards  in  the  dorsal  region,  and 
convex  in  the  same  direction  in  the  cervicnl 
and  lumbar  regions. 

The  postfrior  surface  presents  in  the 
median  lino  the  apinouB  processes.  These 
are  short,  horizontal,  with  bilid  extremi- 
ties  in  the  cerWcal  region.  In  the  dorsal 
region,  they  are  directed  oblitjuely  above, 
assume  almost  a  vortical  direction  in  the 
middle,  and  are  horizontal,  like  the  opines 
of  the  lumbar  vertobraj,  below.  They 
nre  Bcpftrateil  by  considtftiibic  intervals  in 
the  loins,  by  narrower  intervals  in  the 
neck,  iiud  are  closely  approximated  ia 
the  midiile  of  the  dorsal  region.  Oo- 
casionally  one  of  the^  processes  dL-viutc^ 
a  lillle  from  the  median  line,  a  fact  to 
be  remenil»ered,  as  irregularities  of  this 
sort  are  attendant  on  fractures  or  dLi- 
placements  of  the  spine.  On  either  side  of 
the  spinous  processes,  extending  the  whole 
lengtli  of  the  column,  is  iho  vertebral 
groove,  formed  by  the  lamtDiu  in  the  ccr- 
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rioftl  Knd  lumbar  regions,  wlwre  it  is  altallow,  and  bj  tlio  lamina  and  tranBTereaj 
prooeuc-H  ill  the  dorsal  region,  where  it  is  deep  and  broad.     In  the  roccnl  eitMA 
these  grooves  lodj^c  the  rlrep  moacles  of  the  back.     External  to  th<;  VLTtcbrol] 
grooves  are  the  artiviikr  pruco.s£08,  and  still  more  externally  tho  traiLtvorw  pro- 
cesewt*.    I»  tbo  donal  region,  thu  latter  processes  stand  backwardi<i,  on  u  jitaeu  con- 
iiiderably  posterior  to  the  same  prouvssvK  iu  tho  cervical  and  lumbar  regioRi!.     la  . 
Uie  cervical  region,  the  traoi^ver^  procetises  aru  phu»»l  iu  fVoiit  of  the  articular  1 
pioceaaefl,  and  between  tlie  iniervertebral  foramina.    In  the  liuiibr»r,  Iht-v  atv  placi>d 
alfi>  in  front  of  the  articular  proeeiui.  hut  behind  the  intervcrtvbriii  tViriLiriina.     la 
the  dorsal  region,  they  are  pOHtortor  both,  to  tho  itrticular  processes  and  foramina.! 
The  lateral  surfatxa  are  acparatod  from  tho  posterinr  by  tlie  articular  jtroceaaes 
in  the  cervical  and  lumbar  regional  and  by  the  tnmfivorite  proceasea  in  the  dorsal. 
These  fiurfacea  present  in  iinont  the  side-i  of  the  bodies  of  the  vertebra*,  marked  ia 
the  dorsal  region  by  the  facetd  for  articulation  with  the  heads  of  the  ribs.     More 
posteriorly  are  the  intervertebral  foramina,  formed  liy  the  juxtaposition  of  the  inter- 
Tertebrul  notches,  oval  iu  nhape,  amnllcst  in  the  cervical  and  upjwr  part  of  the  dorsal 
reigioDM,  and  gradually  inercaaini*  in  size  to  tho  laat  lumbar.     Thoy  are  situated 
between  llie  transverse  proecj«ics  in  the  neck,  and  in  front  of  tliem  in  the  back  and 
\ciiasi,  an<I  transmit  the  spinal  iiurvL's.     The  Jhisc  of  the  vertebral  column  is  formed 
by  tbe  under  surface  of  the  bwly  of  the  fillb  lumbar  vertebra;  imd  the  tummil  by 
tfie  upper  iturface  of  the  ntlai<.     The  vertebral  canal  follows  the  different  curves 
of  tlie  iipine;  it  ia  largest  in  tho!*e  regions  in  which  the  »pine  enjoytt  the  greatesG  i 
&eedom  of  movement,  a-i  in  the  neck  and  loins,  where  it  is  wide  and  IriaugulariJ 
and  narrow  and  rounded  in  tbo  back,  whore  motion  is  more  limitod. 


THE  SKULL. 

The  Skull,  or  superior  expansion  of  the  vertebral  column,  ia  composed  of  four 
venebne,  the  elementary  parts  of  which  are  sppitially  inodilied  in  form  and  nzeki 
nd  almost  immovablv  connected,  for  tho  reception  of  the  brain,  and  special 
organs  of  the  ecnsesi.  'STicso  vertebrro  arc  the  occipital,  parietal,  frontal,  and  na^ial. 
Dracriptivo  anatomists,  however,  divide  the  skull  into  two  parts,  the  Cranium  and 
tbo  Face,  The  Cranium  (■)><■»(,  a  kelmti)  is  composed  of  eight  bones:  viz.,  the 
»tdpilal,  two  parietal,  frontal,  two  temporal,  tpfiatoid,  and  ethmoid.  The  face  is 
BOOipoticd  of  fourtnn  bones:  vin.,  the  ftw>  ncuat,  (wo  tupcrior  nKtxilUiry.  Ito  lachry- 
mal, ttco  malar,  fnw  palate,  two  inferior  tuTli?uitril,  vftvur,  inf'rrior  inaxHUtrii.  The 
mucula  aaditdf,  the  teeth,  and  Wormian  bonea,  ore  not  tacludcd  in  thijt  cnunierolioo. , 

Occipital. 

Two  Parietal. 


Craittum,  8  borus. 


SetUl,  22  hona. 


Face,  14  bones. 


Frontal. 

Two  Temporal. 

Sphenoid. 

Ethmoid. 

Two  Xasal. 

Two  Superior  Maxillary. 

Two  Lachrymal. 

Two  Malar. 

Two  Palate. 

Two  Inferior  Turbinated. 

Vomer. 

Inferior  Maxillary. 


BOKEB  OF  THE  CRANIUM. 

TUK  OCCII'ITAI,  BO.VK. 

The  Occipital  Bone  (fig.  22)  is  situated  at  the  back  part  and  base  of  the  cranium, 
is  trapezoid  in  form,  curved  upon  itaelf,  and  presents  for  examination  two  aur- 
boes,  Ibur  borders,  and  four  angles, 
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The  Kxtemal  Sur/am  i.i  convex.  Midway  between  the  summit  of  the  Ijono^ 
and  th«  posterior  margin  of  the  foramen  mugniiin  i«  »  proinineut  luberelc,  the 
external  occipital  protuberance,  for  the  attJic!inK-iiti)f  thu  higumentum  nuchiv;  and 
descending  from  it,  as  tar  a^  the  foramen,  a  vertical  ri<ijf<;,  the  eMernal  occipital 
crest.  This  tuIrenJe  and  crest  varjr  in  prominence  in  dilVerenl  akulls.  Passing 
outwardci  from  the  occipital  proluberanco  on  each  side  are  two  iiemicircular  ridge^^ 
the  superior  curved  lines;  and  runniog  parallel  with  these  from  the  middle  of  tbe 
crest,  are  the  two  inferior  curved  lines.  The  surface  of  the  bone  above  the  supe- 
rior curved  lines  is  smooth  on  each  side,  and  in  the  recent  state  is  covered  hy  the 
Ooci  pi  to- frontalis  nuiscU-,  whilst  the  riilgcs,  as  well  as  tho  surface  of  tho  bono 
bctwocQ  them,  serve  for  the  attacliment  of  numerous  miuclos.     The  superior 

Fig.  22.— Occipilkl  IJoiii*.    Outer  Surr>a«. 


S"rf'^'J'''''"Vrn^^ 


.Tr-f^ 


■■"•.■;....., 


^^^^^> 


■'e, 


N-; 


>'■ 


'^'ili; 


>""., 


•i^:'"</ 


Ffra  me  a 


'nJ 


,«-'!' 


'\^\\ 


i::^^ 


\r^ 


r. 


'/'.: 


'5'1( 


intrptx 


carved  line  gives  attacbmcnt  internally  to  the  Trapezius,  externally  to  tbe  Ooci- 

Sito-froiilalis,  and  Slerno-cle id"- mastoid,  to  the  extent  shown  in  the  figure.  The 
eprfwidn.*  liittwecn  the  curved  lines  to  the  Complcxus  internally,  the  Splenitis 
capiti.*  and  01>li<|uua  superior  externally.  The  inferior  curved  line,  and  the 
depres.sions  below  it.  afford  insertion  to  the  Boctus  capitis  posticus,  major  and  minor. 
The  foramen  maynttm  is  a  largo  oval  aperture,  its  long  diameter  extending 
from  before  baclcwartla.  It  transmits  tbo  spinal  cord  and  its  membranes,  tlie 
^linal  accessory  ucrvi-s,  and  tbe  vertebral  arteries.  Its  back  part  is  wide  for  the 
transmission  of  the  cord,  and  the  c(>rrcs]>onding  margin  rough  for  the  attJichmcnt 
of  the  dura  rontor  inclosing  it;  the  forepart  is  niirrower,  being  encroiiehed  upon 
by  the  condyles;  it  has  projocling  towards  it  from  below  tlio  odoiituid  jiroees^ 
and  its  margins  are  smooth  anil  bevelled  internally  to  suppc^rt  the  medulla 
oblongata.  On  each  side  of  the  foramen  magnum  are  the  condyle.'*  for  articulation 
with  the  alloi*;  tliey  are  convex,  oblong  or  reniform  in  shape,  and  directed  down- 
wanls  and  outwarav;  they  converge  in  front,  and  encroacb  slightly  ujmn  the 
anterior  segment  of  tne  foramen.    On  the  inner  border  of  eacb  condyle  is  a  rough 
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tubercle  for  tlie  atUtehincnt  of  the  ligatnenU  (check)  wliicli  connect  tliiii  bone  vitli 
tlte  odontoid  procetu  of  tbo  uxu;  wbilat  exttirnal  to  tbeni  is  a  rougb  tul>ercular 
prontineitoe,  the  transverse  or  jugtilAr  (inxx^'ut  (tbe  repreaenlative  of  tlio  trana>. 
^~er9e  proceas  of  a  vertebra),  c)iannelle<l  in  front  by  a  deep  notch,  which  forinaj 
p*rt  <H  the  jugular  foramen.    The  under  surface  of  this  proceas  a^nla  attach'' 
inent  to  the  Boctus  capitis  lateralis ;  its  upper  or  cerebral  surface  presents  a  deep' 
groove,  which  lodges  part  of  the  lateral  siDU£^  whilst  its  prominent  extremity  u 
marked  by  a  quadrilateral  rough  surface,  covered  with  cartilage  in  the  fresh  fitat&  . 
mul  articulating  with  a  similar  suriace  on  the  petrous  portion  of  the  temporul 
bone.     Ou  the  outer  side  of  each  condyle,  near  its  forepart,  is  a  foraincD,  tlio 
anterior  condyloid ;  it  is  directed  downwards,  outwards,  and  forwards,  and  traru- 
mitM  the  hypoglossal  nerve.     ThLi  foramen  is  Hometimes  double.     Behind  each] 
oondylti  is  a  fossa,'  perforated  at  the  bottom  by  a  foramen,  tlie  posterior  condyloid, 
lor   the  transmisston  of  a  vein  to  the  lateral  sinus.     la  front  of  tlio  forumca 
magnum  is  a  strong  quadrilatoral  plate  of  bone,  the  basilar  process,  wider  behind 
than  in  front;  its  anaer  surface,  wiiich  is  rough,  presenting  in  the  median  lino  a 
tubercuUkr  ridge,  the  pharyngeal  sjiiiic,  for  the  atUiclimcnt  of  Uie  tendinous  niplio 
and  Superior  constrictor  of  the  pharynx ;  aiid  ou  ca<;h  ifide  of  it  are  rough  dcpn^^^ions 
&ff  the  attachment  of  lliv  Kootus  capitis  aiiticus  imyor,  and  Koctus  capitis  minor. 

Fig-  33.— Oecli'lul  B>iii»i  Inuar  SorKioe. 
Supffier  Aitglr 

I      ■^''-*"-/<.^ 


C' 


'W-V. 


■■■X 


.!• 


tV" 


6»/(; 


'V 


"< 


0  ftt  tH  t  9r\ 


3,1 


a g an  »" 


It  •tT'-i  J^Iih4  fir*  -u'j^ 


7 


i 


?*iT 


.-* 


tj- 


V 


hifiriw  Anglf 


V 


/ 


Tlie  TnUmal  or  Gtrebrai  Sur/aee  (fig.  28)  is  deeply  concave.    The  posterior 

'  Tbii  ToMft  prMCDl*  manj  vuriAlioni  in  nic.    U  is  uniiutlj  •iliullow.  uid  ihe  fonmnn  imnU ; 
■CCttiOMll}r  wsntiog.  «n  ou^.  or  bulh  aides.     Sumoliiui-d  Imtli  futiAn  no'l  fnniinrii  are  la r^-,  but 
1  to  utiu  aido  only ;  mora  racvl;,  lh»  foua  anil  forsm^n  ani  very  largv  oa  both  iiidos. 


or  occipital  part  is  divided  by  a  crucial  ridge  into  four  fossna.  The  two  snpcric 
the  siiiallcr,  recfive  tbo  poatt-rior  lobca  of  tlie  cerebrum,  and  preaent  flight  emj- 
Dcavc»  and  cIc[>^(;H^ion8  corresponding  to  their  convolutioas.  The  two  inferior, 
which  riMjfivc  the  lateral  lobes  of  tlie  oerehellum,  are  larger  than  tlie  former,  nnd 
comparatively  eraooth ;  both  arc  marked  by  alight  grooves  for  the  lodgment  of 
art«ri«s.  At  the  point  of  meeting  of  tlie  four  divisions  of  the  crucial  ridge  is  an 
Qiniiicacc,  tlie  internal  occipital  protuberance.  It  nearly  corresponds  to  that  od 
the  outer  surface,  and  is  perforated  by  one  or  more  large  vascular  foramina. 
From  this  eminence,  the  superior  division  of  the  crucial  ridee  runs  upwarcis  to 
the  superior  angle  of  the  bone ;  it  presents  oceasioualty  a  deep  groove  for  the 
superior  longitudinal  sinus,  the  margins  of  which  give  attachment  to  the  falx 
cerebri  The  inferior  division,  the  internal  occipital  crest,  runs  to  the  posterior 
margin  of  the  foramen  magnum,  on  the  edge  of  which  it  becomes  gradually  lost : 
tbiB  ridge,  which  is  bifurcated  below,  serves  for  the  atlsiehmcnt  of  tlic  fulx  cere- 
belli.  Th«  transverse  grooves  pass  outwards  to  the  lateral  angles;  tbcy  arc 
deeply  channelled,  for  the  lodgment  of  the  lateral  sinuses,  their  prominent  margins 
aflbruing  attachment  to  the  tentorium  cerebelli.'  At  the  point  of  moi-ting  of  these 
grooves  u  a  depression,  the  "  Torcular  Herophiii,"*  pliieed  a  little  to  one  or  the 
other  Bido  of  tha  internal  occipital  protuberance.  More  anteriorly  in  the  foramen 
magnum,  and  on  each  side  of  it,  but  nearer  its  anterior  than  its  jtosterior  part, 
the  internal  oiwnings  of  the  anterior  condyloid  foramina;  the  internal  openings 
of  the  posterior  condyloid  foramina  being  a  little  external  nnd  posterior  to  them, 
protectctl  by  a  small  arch  of  bone.  Tn  front  of  the  foramen  magnum  is  the  basilar 
procesE^  preaenting  a  shallow  depression,  tlie  basihir  groove,  which  slopes  from 
behind,  upwanLs  and  forwards,  and  supports  the  medulla  oblongata;  ana  on  each 
wdo  of  the  basilar  process  is  a  narrow  channel,  which,  when  united  with  a  similar 
channel  on  the  petrous  portion  of  the  temporal  bonc^  forma  a  groove,  which  lodges 
the  inferior  petrosal  sinus. 

An'jJii.  The  superior  angle  it  received  into  the  interval  between  the  posterior 
superior  angles  of  the  two  parietal  bones;  it  corresponds  with  that  part  of  the 
skull  in  the  fcctus  which  ia  called  the  posti-rior  fontanclk.  The  inferior  angle  \s 
represented  by  the  square-shaped  surface  of  the  basilar  process.  At  an  early 
period  of  life,  a  layer  of  cartilage  scparatoi  tbi^  part  of  the  bone  from  the  sphenoid: 
but  in  the  adult,  the  union  between  them  ia  osseous.  The  laleral  anglts  corres|>ond 
to  the  outer  enda  of  the  transverse  grooves,  and  are  received  into  the  interval 
between  the  posterior  inferior  angles  of  the  parietal  and  the  mastoid  portion  of 
tJie  leinporul. 

Jion^t.  The  tupirior  extends  on  each  side  from  the  superior  to  the  lateral 
angle,  is  deeply  serrated  for  articulation  with  the  parietal  bone,  and  forma  by 
this  union  the  lambdoid  suture.  The  inferior  border  extends  from  the  lateral  to 
the  inferior  angle ;  its  upper  half  is  rough,  and  articulates  with  the  mastoid  por- 
tion of  tlie  temporal,  forming  the  raasto-occipital  suture :  the  inferior  half  arlicu- 
latos  with  the  petrous  portion  of  the  temporal,  forming  the  pctro-occipital  suiuro: 
these  two  portions  arc  separated  from  one  another  by  the  jugular  process.  In 
front  of  this  process  Is  a  deop  notch,  which,  with  a  simitar  one  on  the  petrous 
portion  of  the  temporal,  forms  tlie  foramen  lacerum  posterius.  This  notch  ia 
occasionally  sub<livideil  into  two  parts  by  a  smiill  process  of  bone,  and  preaentaaD 
aperture  at  its  upper  part,  the  internal  opening  of  the  posterior  condyloid  foramen. 

Strticturc.  The  occipital  Inhio  eon.-<i;sts  of  t«o  comjiact  laminiv,  called  the  on/n- 
and  inner  tabUa,  having  between  them  the  diploic  tissue;  this  bone  is  especially 

'  I'liniilly  riiw  of  tlic  Ininsverse  proove*  is  deeper  nnd  lironder  Ihnii  the  other;  ihi*  sei-mi  ia 
nearly  C>4ual  i>ruporliiui  «ii  tli<3  iwo  Hi()i-»:  iiccasioiiiilty  liulh  frrouveH  Arc  of  t'ljiiiil  dcplli  und 
brvo'ltli,  or  tiotli  i'i[iinllj-  indii'iitii-t.  Thy  hrrmdcr  of  ihr  iwu  trnrwiprne  prcHivpe  is  ncarty  alwnyt 
rontiniioaB  wilh  the  TprlWl  cnnnvu  for  the  superior  lotigiluiliiml  tiniis,  and  occupies  the  corr6- 
•ponding  udi;  of  the  mediuD  line. 

*  The  columiM  of  hluud  vumiug  ia  difTcrcDt  dirocUons  were  luppoaod  to  be  prteatid  together  at 
this  point. 
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Inck,  at  tb«  ri<]gc^  protuberanoea,  candylen,  and  anterior  part  of  the  iKisilar 
proccw;  wbilst  at  the  bottom  of  the  (osatb,  especially  tlio  inferior,  it  is  tbiii,  sunii- 
tmuparent,  m<\  do«tiluU:  of  diplod 

Developmcnl  (fle-  24).   Tho  occipital  bone  has  /our  centres  of  deTolopmcot ; 

one  for  Um  posterior  or  ooci- 

Pig.  ^.— DeT«1opniai)t  of  OodrJtal  B«aw. 
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pita]  part,  wnii-ti  i«  formed  in 
membraiMJ ;  ftK  for  tbe  ba-filar 
portion ;  and  one  for  eaoh 
condyloid  portion,  wliich  are 
formed  in  cartilage. 

Tbe  centre  for  llie  occipi- 
tal portion  appeara  about  the 
tenth  week  of  fcetal  Itf«-;  .ind 
coBsiab^  according  to  Ulandia 
and  Cruvcilhier,  of  a  small 
oblong  flliito  which  appears 
)□  the  situation  of  tho  ocei- 
I«tal  protuberance'  The 
condyloid  portions  then 
OK«ry,  ami  liistly  the  lioflilar 
portion.    At  birth,  the  bone 

ooMxi:^  of  four  part^  eu^iarute  from  one  another,  the  occipital  portion  being  fissured 
in  llio  direction  al>i>ve  indicated.     At  alraul  the  fourth  year,  the  occipital  and  the 
tffo  condyloid  pieces  join ;  and  about  the  sixth  year  the  bone  cunfiists  of  a  unsla  I 
pjete.     At  a  later   jx-riod  between  the  eighteenth  and  twenty-fifth  years,  the 
occipital  and  npheiioid  beconiQ  united,  forming  a  single  bone. 

Artifultttions.  With  six  bones;  tivo  pdrietul,  two  tcmponil.  sphenoid,  and  atks. 

Atiafhmi-nt  tj/'  JfiiAclfs.  To  the  superior  curved  line  are  uttoehed  llie  Oceipilo- 
(rontali.^  IVapezius,  and  Stcrno-cleido-masl'iid.  To  the  space  between  the  curved 
lines,  the  (^loplexua,  Spleniug  capiliis  and  Obliquus  superior;  to  tho  inferior 
curved  line,  and  the  space  between  it  nnd  the  lontiuen  inngnum,  tho  Itt'ctus 
pOBticofl  major  and  minor;  to  the  trati^^ver^e  ]irooi;s.s.  tho  Iti'itii.-)  Inttirati.i ;  and  to 
the  ba«lar  procoea^  the  fiecti  antici  niajores  and  minoreii,  and  Superior  Constrictor 
of  the  pharynx. 


The  Parietal  Boxes. 

T!ie  Paririal  Bmus  {jtarirt,  a  wall)  form  by  their  union  the  sides  and  roof  of 
tbe  itkull;  each  bone  i.i  of  an  irregular  qundrilatend  forin.  and  presentj^  for  ex* 
Imination  two  surfaces,  four  bonlers  and  fiiur  angle.t. 

Svr/aca.  The  exiemal  aurfaa  (fig.  25)  is  convex,  smooth,  and  marked  about 
its  centre  by  an  eminence,  called  the  parietal  eminence,  wliich  indicates  the  point 
where  ossincalion  commcneod.  Crossing;  the  centre  of  the  bone  in  an  arched 
dtriKtion  is  a  curved  ridge,  tho  temporal  ridge,  for  the  attachment  of  tho  temporal 
turn.  Above  this  ridge,  the  surface  of  the  bono  is  rough  and  porous,  and  covered 
by  the  aponeurosis  of  the  Occipito-frontalis ;  below  it  the  bone  is  smooth,  formA 
MKof  the  temporal  fo««n,  and  nfl'ords  uttjichment  to  the  Temporal  muscle.  At 
tbe  bock  part  of  the  superior  border,  close  to  tho  ragittjil  «iiHiro,  is  a  small 
Ibnmen.  the  parietal  foramen,  which  transmits  a  vein  to  the  superior  longitudinal 
iino*.     Itj*  exirtlence  is  not  constant,  and  its  »i/.«  varies  conaidorablv. 

Tlie  itdemal  surfwx  {tig.  28),  concave,  presents  eminences  and  depressions  for 
lodging  the  convofutions  of  the  cerebrum,  and  nuraerous  fiurows  for  the  ramiGea- 
tioiu  at  tlie  meningeal  arteries ;  the  latter  run  upwards  and  backwards  from  the 

'  Bfchrd  coDslilcra  this  segment  tn  Iwtp  fonr  crmn-s  of  o*8i(ioation,  mrniiiifPil  In  pdifl.  two 
■boTe.  and  two  hclow  ihf  cnrvpil  linr*,  nnd  Meckel  desciilii-*  ciplil.  four  of  wLich  correspond  in 
•Unstlon  ■rilh  ihnav  nbori!  dMerilied ;  i>f  Ihi-  other  four,  twir  iirv  {ilafcl  in  jii^ta-giosilioo,  vX  IbO 
nqwr  Biiglc  of  tbu  buDc.  nud  lli«  n^maiuiiig  two,  unv  n\  «u(-h  »iilr,  in  il>i>  lutvrul  uuglcs. 
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anterior  inferior  aagk,  and  from  tlie  central  and  posterior  part  of  tbe  !o^ 
border  of  the  bone    Along  the  upper  margin  is  part  of  a  shallow  groove,  which,^ 
when  Joined  to  the  opposite  parietal,  lonns  a  channel  for  the  superior  longimdinal 
Riiuii,  the  elevated  cages  of  which  aftbrd  attachment  to  the  faix  cercbn,     Xear^ 
the  groove  are  i-ccn  several  deprcssioiu ;   they  todgu  the   Pacchionian   bodied^f 
Thv  internal  opeoiug  of  tb«  parietal  foramen  i^  v&o  ticen  when  that  aperture 
txisin. 

Rg.  SS.— Left  ]'aii«tal  Bgno :  Extenikl  SurTaoe. 
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Harden.  The  tttpmor,  the  longest  and  thickest,  is  flentaterl  to  articnlate  Willi 
its  fellow  of  the  opposite  side,  forming  the  wgittal  suture.  The  inferior  is 
divided  into  three  parts;  of  iheae,  the  anterior  is  thin  and  pointed,  bevelled  at  the 
expend  of  the  outer  surface,  and  overlap])ed  bv  the  tip  of  the  great  wing  of  the 
Rpnenoitl;  the  mi<ldle  portion  ia  areheo,  bevelled  at  the  expense  of  the  outer 
surface,  and  overlapped  by  the  8t|uamoua  portion  of  the  temporal ;  the  posterior 
portion  being  thick  and  serrated  for  articulation  with  the  mastoid  portion  of  the 
temporal.  Tlio  anterior  bonier,  deeply  serrated,  is  bevelled  at  the  expense  of  the 
outer  surface  alx>ve,  and  of  the  inner  below;  it  articulates  with  the  frontal  bone, 
forming  the  coronal  suture.  The  jmlfn'or  border,  deeply  denticulated,  urticulatcs 
with  the  occipital,  forming  the  lamlidoid  suture. 

AnglM.  The  anterior  superior,  thin  and  pointed,  corresponds  with  that  portion 
of  the  skull  which  in  the  foetus  ia  membranous,  and  is  called  the  anterior  /on- 
UiTKlle.  The  anterior  inferior  antjh  ia  thin  and  lengthened,  being  received  in  th© 
interval  between  the  great  wing  of  the  sphenoid  and  the  fmntal.  lis  inner 
surface  is  marked  by  a  deep  groove,  fioinetimes  a  eunni,  for  the  anterior  branch  of 
tlw  middle  meningeal  artery.  The  poslrrior  gvpt-rior  mnjU  (■r)rrwpon<la  with  the 
junction  of  the  »agiltid  and  lannbdoid  jmliires.  In  the  fcatus  tlii.*  part  of  the  skull 
13  membranous,  and   is  ca11e<l  the  jtaslertor  /onianetle.     The  poslmor  m/erior 
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angie  articnktea  utitti  the  inaaloid  portion  of  the  temporal  Ikhw;  and  goDoraHyj 
praeentB  oq  il8  iimer  sur&ce  ft  broad  shallow  groove  for  lodging  part  o(  van  laterui 
sin  OS. 

VtvtIopTftml.  The  parietal  bone  is  formed  in  raombrane,  being  developed  byj 
one  centre,  which  oorresponda  with  the  parietal  cmincnci',  and  miikcs  its  flrrti 
^ypeoranoo  abmit  the  finh  or  sixth  week  cA  foetal  UTix    Ossilicutioii  gruduallj 


Flg>  26.— Left  PariiitBl  Boiw:  Intnnul  Surhct^ 
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extends  from  the  centre  to  the  circnntferencc  of  the  bone,  the  anglen  are  cona^ 
qnenily  the  p*rt«  last  formed,  and  it  is  in  their  situation,  that  the  fontanelles  exis^ 
preTJoud  to  the  completion  of  the  growth  of  the  bone. 

Articulations.  \Viih  iivts  boues;  the  opposite  parietal,  the  occipital,  frontal, 
temporal,  and  xphenoid. 

dttachmerU  of  Muscles.  To  one  only,  the  Teniponil, 

The  Frontal  Hoxk. 

Tills  bone,  which  resembles  a  cockle-sliell  in  form,  ennfiists  of  two  portions — 
a  vertical  or  jrrmlal  portion,  situated  at  tlie  anterior  part  of  the  cranium,  forming 
the  forehead;  and  a  horizotiial  or  ormto-ncual  portion,  which  cntera  into  the  forma- 
tion of  the  roof  of  the  orbits  and  nose, 

Vfrtical  Portion.  Extfrnat  Surface  (fig.  27).  In  the  median  lino,  travorsinffj 
the  bono  from  the  upper  to  its  lower  part,  i»  ocea^onally  seen  a  slightly  elevated  ' 
ridge^  and  in  toud^;  subjects  a  suture,  which  represents  the  point  of  union  of  the 
Iwo  latenil  halves  of  which  the  bone  consists  at  an  early  jwritxl  of  life;  in  the 
wigh,  thi.t  suture  unuidly  disappears,  excepting  below.  On  cither  side  of  tliis 
ridge,  a  little  below  the  ocnire  of  the  bone,  is  a  rounded  eminence,  the  frontal 
enunenoe.  Tliese  eminenoea  vary  in  size  in  different  individuaU,  and  arc  occa- 
aioiuin/  unaymnictrieal  in  the  aarae  subject.     They  are  especially  prominent  in 
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oases  of  well-marked  cerebral  development,  .The  whole  surface  of  the  T)one  ac 
this  part  in  smooth,  wid  cuvi>ro<l  by  the  aponeurosis  of  the  Occipito-frontoliD 
muscle.  lii'Iow  the  frontnl  ciniiii-ncc,  and  sL'parated  from  it  b_v  a  Blif;nt  groove,  is 
the  BujHTiiiliiiry  ridge,  hrunci  internally  where  it  is  continuous  with  the  na.'^l 
emineiitiu,  but  lew  distinct  aa  it  arcJiea  outwards.  Those  ridges  are  caused  by  the 
projection  outwards  of  the  frontal  sinuses.  Beneath  the  superciliary  ridge  is  the 
sapra-orbital  arch,  a  curved  and  prominent  margin,  which  forms  the  upper 
boundary  of  the  orbit,  and  separates  the  vertical  from  the  horizontal  portion  of 
the  bone.  Tlie  outer  part  of  the  arch  ia  sharp  and  prominent,  affording  to  the 
oye,  in  t!mt  ffituution,  cousideniblc  protection  from  injury :  the  inner  part  in  leifs 
proQunent.    At  the  iimer  third  of  this  arch  is  a  notch,  souetunun  converted  i&to ,. 

Fig.  ST.— Frontal  Dana :  Ontrr  Snitwr. 
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a  foramen  by  a  bony  process  or  ligament,  and  called  the  supra-orhilat  notch  or 
foramen.  It  transmits  the  snpra-orbital  artery,  veins,  and  nerve.  A  small 
aperture  if  seen  in  the  up]ter  part  of  the  notch,  which  transmits  a  vein  front  the 
diploe  to  jiiin  ihe  o]ihthahnio  vein.  The  supra-orbital  arch  terminates  externally 
in  the  exu-niftl  angular  process,  and  internally  in  the  iuteral  angular  proee-sa. 
The  cMvniitl  angular  process  is  atrons,  prominent,  and  articulates  wiih  the  malar 
bone:  running  upwards  and  backwards  from  it  is  a  sharp  curved  crest,  the  tem- 
poral ridge,  litr  the  attachment  of  the  temiwral  fascia ;  and  beneath  it  a  slight 
concavity,  that  forms  the  anterior  part  of  tnc  temjioral  fossa,  and  gives  origin  to 
the  Temporal  muscle,  Tlie  internal  angular  processes  are  less  marked  than  the 
e:(tcTnal,  and  articulate  with  the  lachrymal  bones.  Between  the  two  is  u  rough, 
uneven  interval,  the  nasal  nolrh,  which  articulates  in  the  middle  line  with  tnc 
tuutnl,  and  on  either  side  with  the  nasid  process  of  the  superior  miLxillary  bon«. 
The  notch  is  continuous  below,  with  a  long  poiuted  prueeiui,  the  ttaaal  spine. 


FRO:iTAL  BONE. 
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Trrtt'cat  Pffrtiim.  ItUfmat  Surfiuf  (6g.  28).  Along  Ute  tnilldlc  line  is  a  vertical 
groove,  the  edges  of  which  unite  boluw  to  form  a  Tidgi^  lliti  froutul  cresl;  tk« 
groove  lodges  the  twperiur  longitudimtl  Hiiitis,  vliiUt  'tis  edgeii  oflord  attiiebment 
to  Uie  falx  cerebri.  The  cnsst  lerniinat^-*  Iwloyr  al  a  siiwll  opeuing,  the  foramen 
Oecuni,  which  is  generully  coinpU-Uii  lii^liiiid  the  ethmoid.  This  iornmen  variesi 
in  size  in  different  Jtubject^  i^  uauully  purtiall/,  or  oompletcly,  imper^'ioui^  lodges 
a  process  of  the  falx  cerebri,  and,  when  open,  transmits  a  vein  fn>ni  the  lining 
meinbrane  of  the  nose  to  the  superior  longitudinal  simis.  On  eit)ier  side  of  tlia 
groove,  the  iwne  is  deeply  concave,  presenting  eminences  a^d  depressions  for  the 
convolutions  of  the  brain,  and  nimn^roua  small  ftirrows  for  lodging  the  ramifioa- , 
tions  of  the  anterior  meningeal  arleriesL  Several  small,  irregular  fossa;  are  also  J 
■  seen  on  cither  side  of  the  groove,  for  the  reception  of  the  Pacchionian  bodies. 


Fig.  SS.— Fronlftl  Dons.     Innor  Soffu*. 


i^riiS>wW'^«^]0gj 


// 


/ 


n 


r- 


err 


25- 


* 


>T*>t 


r^' 


■?v 


.«/ 


.(■Ar 


m 


m^tlf.. 


(^. 


Frontal   Sina* 


\  EitjtaTKltJ  tan  •/  A'aJMj  ^Mt. 
Ji-nmi.j  j-art  if  Ei-'f  ^  tift* 


fftrixtmlal  Portion;  external  Sur/acf.    This  portion  of  the  hone  consists  of 

t»o  tliin  plates,  which  form  the  vanlt  of  the  orbit*,  separated  from  one  another  by 

tiw  ethmoidal  notch.   Each  orbital  vault  consists  of  a  smooth,  concave,  triangular 

plate  of  bone,  marked  at  its  anterior  and  external  part,  immediately  beneath  tb« 

ettemat  angular  process,  by  a  shallow  depression,  the  lachrymal  fossa,  for  Iwlging 

lie  Wbrymal  gland;  and  al  its  anterior  and  internal  part,  i>y  a  depression,  srame- 

times  a  small  tubercK  for  the  attachment  of  the  fibrous  pullev  of  the  Superior 

obhaae  muscle.     The  ethmoidal  notch  separates  the  two  orbital  plates:   it  is 

qoadrilatersl,  and  filled  up,  when  the  bones  arc  united,  by  the  cribriform  plate  of 

toe  ethmoid.     The  murfiins  of  this  notch  present  several  half-eell!!,  whicii.  when 

BBItvil  with  corR-^poudiiig  hnir-cell»  on  the  upper  surface  of  the  ethmoid,  complete 

the  ethmoidal  cells:  two  grooves  are  also  i!ecn  crossing  those  edges  transversely; 
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llioy  arc  convcrtcil  into  carnnls  by  urticulntion  witli  llio  etbmoiJ.  and  are  called 
i\ie  untrrior  tini\  posfrrior  tOtmoidal  canal* ;  lliey  ojieii  on  the  inner  wall  of  the 
orbit.  The  niitvrior  one  trangmils  the  iiasal  nerve  and  anterior  clhinoiiUil  vessels; 
tlie  posterior  one,  the  posterior  ethmoidal  vossels.  In  front  of  the  rtiimoidnl 
notch  in  the  nt»a\  spine,  a  sharp-poinie«l  eminence  which  projects  downwards  and 
forwards,  and  articulate-s  in  front  with  tlio  cre^t  of  the  iiasal  hoses ;  behind,  it  is 
marked  by  two  groovea,  separated  by  a  vorlii'al  ridge:  the  ridgo articulates  with 
the  perpendicular  lamella  of  the  ethmoid,  tlie  gi'ooves  form  part  of  the  roof  of  the 
nasal  fossre.  t>n  either  aide  of  the  base  of  the  na^ial  spine  are  the  openings  of  the 
frontal  sinuKes.  Tliese  are  two  irregular  cavities,  which  extend  upwards  and 
outwards,  a  variable  diMance,  between  the  two  tables  of  the  skull,  and  are  separated 
from  one  another  by  a  thin  bonv  septum.  Thoy  give  rise  to  the  prommcnces 
above  the  root  of  the  nose,  called  the  naml  eminaiccs  and  svpnciliary  rid//f>.  In 
the  child  thev  are  generally  absent,  and  thcv  become  gruduallv  dcvc!oi»ed  as  age 
advimcve.  These  cavities  vary  in  size  in  ditil-rcnt  persons,  arc  liirgcr  in  men  ibiin 
in  women,  ftod  urc  frequently  uf  unecjuid  size  on  the  two  sides,  the  lell  being 
oomnioaly  the  larger.  Occasionally  they  lire  subdivided  by  incomplete  bony 
lamiDw.  They  are  lined  by  mucous  meinbninu;  and  comniunieate  with  the  na^* 
by  the  inftindibulnm,  mid  ocejwionally  with  each  other  by  aperturea  in  the  sitptum. 
TIio  Inlemal  Surfaee  of  the  horizmital  pnrtiim  presents  the  convex  upper 
.lurfaeoa  of  the  orbital  pLites,  sepamted  froni  each  other  in  the  middle  line  by  the 
ethmoidal  not<!h,  and  marked  liy  eminences  and  depressions  for  the  oonvolutiotid 
of  the  anterior  lobes  of  the  brain. 

Borders.  The  border  of  the  vertical  portion  is  thick,  strongly  serrated,  bevelled 
at  the  expense  of  the  internal  table  above,  whore  it  rests  upon  the  parietal,  at  the 
expense  of  iho  external  table  at  each  aide,  where  it  receives  the  lateral  pressure  of 
the«e  bones:  this  border  is  continued  below,  into  a  triangular  rough  surfaei-.  which 
articulatesl  with  the  great  wing  of  the  sphenoid.  The  border  of  the  lion/»nial 
portion  is  thin,  serrated,  iind  articulates  with  the  lessor  wing  of  the  sphenoid. 

Structure.  The  vertiesil  portion,  and  external  angular  processes,  are  very  thick, 
consi.itiiig  of  dipluio  tissue  coiilainal  between  two  compact  lamime.  The  hori- 
zontiil  portion  is  tJiin,  lrnnsbn'ent,  and  composed  entirely  of  compact  tissue;  henco 
the  facility  with  which  in.struuieuts  cau  penL-trute  the  cranium  through  this  part 
of  the  orbit. 

J/cvehpntent  (fig.   29).      The   frontal   bone   is   formed   in   membrane,   being 

developed  by  two  centres,  one  lor  each 
lateral  balt^  which  make  their  ap|>t^arsncev 
at  an  e.irly  period  of  foetal  life,  in  the  situ- 
ation  of  the  orbital  arches.  From  tliis 
point,  ossification  extends,  in  a  radiating 
manner,  upwards  into  the  forehead,  and 
backwards  over  the  orbit.  At  birth,  it 
consists)  of  two  pieces,  which  afterwards 
become  uiiiteil  along  the  middle  line,  by 
a  suture  which  runs  from  the  vertex  to 
the  root  of  the  nose.  This  suture  bo- 
comes  oblitenitotl  within  a  few  yeanalWr 
birth:  but  it  occasionally  remains  through- 
out hfe. 

ArO'enladons.   With  twelve  hones:  two 
parietal,   sphenoid,   ethmoid,   two    tuisal, 
two  superior  maxillary,  two  laobrj'inat.  and  two  malar. 

Ailarlimi^il  of  MuM-ft.i.  To  three  |mirs:  the  C'ornigator  supercilii,  Orbioularis 
palpebrarum,  and  Temporal. 


Fl£.  29.--Piont>)  Bono  nt  Birth. 
DuTittopitd  by  two  tauirU  Halvvg. 
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TuE  Tk«ih)rai^  Bones. 

^^^  b  Temporal  Bonea  are  so  called  bet'ouse  they  occupv  ihat  part  of  the  head 
^STwliich  tlie  hair  fiivrt  begin,-!  to  turn  gray,  tbus  in<1icatm^  the  age.     They  are 
edtuated  at  the  side  and  bnso  of  the  skutl,  ana  present  lur  examination  a  squatnoui, 
mastoid,  and  jtfirous  jwrtion. 

The  SiuamoM  Portion  (M»ama,  a  scale\  the  most  anterior  and  superior  part  of 
the  boDc  (fig.  30),  is  scalc-iiKC  in  form,  ihm  and  transluecot  in  texture,  lis  out«r 
surface  is  smooth,  conrex,  and  grooved  at  its  back  part  for  the  deep  ttniporal 
artcriiM :  it  aSbrds  attachment  to  the  Temporal  muscle,  and  forms  part  of  the 
ti-mporal  fos^a.  At  its  back  part  may  be  scon  a  curved  ridge,  part  of  the  Icm- 
p<.)ml  riilge;  it  serves  for  tho  alljicbmwnt  of  the  temiwral  fascia,  limits  the  origin 
of  the  Temjtoral  musvlw,  and  marks  the  boundary  between  the  siinamous  and 
nuutojd  portions  of  the  bone.     Prujeetiug  from  tlie  lower  pari  of  tue  sciuainoas 

.  FIc-  30.— Laft  T«mpom  Done.    Ooter  Sorface. 
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portion  is  a  long  arched  outgrowth  of  bone,  tho  zygomatic  procew,  Tt  ia  at  first 
iliroctwl  oMtwams,  its  two  surfaces  looking  upwards  and  downwards ;  it  tlicn  appcan 
u  if  twi.'<l(vl  u[Km  itnulf,  and  tako«  n  dirt'ction  forwards,  its  surfaces  now  luokinr ' 
inwards  and  outward.*.  Tin;  supiirior  border  of  this  process  is  long,  thin,  wifl 
rharp,  and  serveit  for  tie  aliaclmieiU  of  liie  teniporai  fascia.  The  iofcrior,  ehorl; 
llitck,  an<i  arched,  hn."*  atuieht^l  to  it  some  libres  of  the  Ma.-«<iet«r  muscle.  Its  outer 
rarfiice  is  convex  an<l  Knlwutaneoii^;  it.'*  loner  lit  concave,  and  aUn  aiTordtt  attachment 
to  till'  Mimseler,  The  extremity,  bniiid,  and  deeply  serrated,  aniculatea  witli  tho 
malar  b-me.  This  proc»^*(  lit  conne(',ted  to  the  temporal  bono  by  three  iliviaioiis, 
called  the  rr>iils  of'  the  ti/ijiniiaiic  pmrxis,  an  anterior,  middle,  and  [wstcrior.  Tho 
uterior,  which  ia  short,  but  broad  and  strong,  runs  transversely  inwarils  into  it 
roonded  eminence,  the  eminentia  articularia.  This  ctnincncc  forms  llie  front 
houndarv  of  the  glenoid  foawi,  and  in  the  recent  state  is  covcrwl  with  canilagc 
Tte  niiddio  root  forms  the  outer  margin  of  the  glenoid  cavity;  running  obliquely! 
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inwards  it  tcrminateB  at  tlic  coiamcaccmcnt  of  n  well-marked  fiasiirp.  the  Glasena 
fissarc;  whilst  the  poslcrior  rtxit,  wLieh  is  strongly  market!,  runs  from  tlie  upf 
border  of  tlic  zygomu,  in  nn  uroliwl  <lir(;utiuii,  upwnnls  and  backwjinis,  forming  tho 
posterior  part  of  the  tumporul  riJjru.  Al  lh«  junction  of  iho  anterior  root  with 
the  zygoma  is  a  projoctiou,  ciiUctl  llic  tulH^ck^  for  thu  attuchmcnt  of  ilie  cxtcraal 
lateral  ligament  of  tbo  lower  jaw;  ainl  Twtwceii  the  anterior  and  middio  rooti)  is 
an  oval  deprvHsion.  forming  part  of  tb«  glenoid  fossa  (y*r"c,  i  tfialhw  jiil),  for  llw 
reception  of  the  condyle  of  the  lowwr  jaw.  This  fossa  is  hounded,  in  front,  by  tJ» 
omincnlia  artieubris;  behind,  by  the  vaginal  process;  and.  oxiemally,  by  the 
auditory  proccs;^  and  middlo  root  of,  the  zygoma ;  mid  i«  divided  into  two  parta 
by  a  narrow  slit,  the  GIa*crian  Ribture :  the  anterior  part,  fonned  bv  the  squamous 
portion  of  the  bone,  is  sintxith,  and  covered  in  the  rt-wnt  state  with  cartilage,  and 
articulate*  with  the  condyle  of  the  lower  jaw.  This  part  of  the  glenoid  fossa  is 
separated  from  the  auditory  process,  by  a  email  tubercle,  iin^ post-gleimti  jtroccss. 

Fig.  31< — Lett  Tcioponl  Bonn,     Inaer  Sarfoo*. 
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the  representative  of  a  prominent  tubercle  which,  in  tome  of  tb*  mat 
descends  behind  tlie  condyle  uf  the  jaw,  and  prevents  it  being  displaced  bocfewa 
during  mastication  (Humphry).  Tlie  posterior  part  of  the  g1enoi<]  fosi<a  is  formed 
clitenr  bv  the  vaginal  proceiw  of  the  petrous  jmriion,  and  lodges  part  of  the  parotid 
gland,  'i'lio  (ilaserian  fissure,  which  leads  into  the  tympanum,  lodges  Ine  pro- 
ueMOS  grncilU  of  the  malleus,  and  transmits  the  I.a.'tator  tympatii  muscle  and  lite 
anterior  iymi>anie  artery.  The  chorda  tympani  nerve  passes  through  a  separai* 
canal  parallel  to  the  Glascrian  fissure  (canal  of  Iluguier),  on  the  outer  side  of  the 
Knstachian  tube,  in  the  retiring  angle  between  the  st^uamous  and  petrous  portions 
of  the  temporal  bone 

TIjo  intfrtuil  fttr/acf  of  tho  squamous  portion  (fig.  81)  is  concave,  presents 
nameroua  eminences  and  depressions  for  tho  eonvofutions  of  tho  cerebrum,  and 
two  well-marked  grooves  for  branelKW  of  the  middle  meningeal  artery. 

Bonlcra.  The  sujwriwr  border  is  thin,  bevelled  ut  the  expense  of  the  iRtomal 
Murfaoi^  80  as  to  overUp  the  lower  border  of  the  parietal  bono,  forming  the 
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^uamoUd  suture,  llie  anterior  mfsrior  Virder  i»  tliieW,  »err.itctl.  and  bevelled 
ftltemaiely  al  tim  ox]teii.-<o  iif  tlie  inner  and  uut«r  .turiJnccs,  tor  uriiculatioii  nith 
the  «TV»l  wiDg  of  tlio  wplienoiil. 

Tne  MaMotd  PoTiion  (**jr%  a  utppU  or  leal)  is  situated  at  the  posterior  part  of 
the  bone ;  its  outer  eurlaoe  is  rough,  and  perforated  by  numerous  Ibraniiaa.  One 
<rf  tbesc^  of  large  size,  situnto^l  at  the  posterior  border  of  the  bone,  is  termed  the 
maalaid  foramen;  it  traniuitilti  a  vein  to  the  lateral  sinus  and  a  small  artery. 
The  pofiition  and  size  of  this  foramen  arc  very  variable,  being  somotimea  situated 
in  the  occipital  bone,  or  in  the  suture  between  the  tempoml  and  the  occipital. 
The  mastoid  portion  is  continued  below  into  a  conical  projection,  the  maBloid  pro- 
ocas,  the  aizc  and  form  of  which  \*arv  somewhat  in  cifleroDt  individuals.  This 
proccM  serves  for  the  nttacbment  o(  the  Stcrno-mastoid.  Splcnius  capitis  and 
Trochelo-imu'toid  mu)<c1cs.  Oo  the  inner  side  of  the  mastoid  process  is  a  deep 
groove,  the  di^wtric  fossa,  for  the  attachment  of  the  Digastric  muscle;  and  running 
parallel  with  it,  but  more  inlernnl.  the  occipital  groove,  which  loiiges  the  occipital 
artery.  The  internal  surfnov  of  the  inastuid  portion  presents  a  decpU'  curved 
groove,  which  lodges  part  of  the  lattmd  siiius:  and  into  it  may  be  seen  ojieniiiz 
the  ma.ttoid  foramen.  A  section  of  the  niiu!U>iil  process  shows  it  to  be  hollowed 
out  into  a  number  of  cellular  epacett,  commubieating  with  each  other,  called  the 
maatoid  c*lU ;  they  open  by  a  single  or  double  orifice  into  the  book  of  the  ^^ra- 
paaam ;  arc  lined  by  a  prolongation  of  it.t  lining  membrane ;  and,  probably,  form 
some  secondary  part  of  the  organ  of  hearing.  The  mastoid  cells,  like  the  other 
raooses  of  the  cranium,  are  not  <leve!oped  until  after  puberty ;  hcnoe  tlie  pronii- 
nenoe  of  this  process  in  the  adulL 

Jtordtrg.  The  superior  border  of  the  mastoid  portion  is  hroad  and  rough,  its 
serrated  edge  sloping  outwards,  for  articulation  with  the  posterior  inferior  angle 
of  the  parietal  bone  The  iMJBtcrior  bonier,  also  uneven  and  serrated,  articulates 
with  the  inferior  border  of  the  occipital  bone  between  its  lateral  angle  and  jugular 
process. 

The  Ptiroiu  Portion  (nitfof,  a  rockX  so  named  from  its  extreme  density  and 
hardness,  is  a  pyramidal  jtrotx^s  of  bone,  wcdgetl  inat  the  basv  of  the  skull  between 
the  sphenoid  anci  occipital  bones.  Its  direction  from  without  is  forwards,  inwiuds, 
aitd  a  little  dovrnwanls.  It  presents  for  exumiuiition  a  Ixiss,  an  apex,  three  sur- 
facen,  and  three  borders;  and  coutains,  in  iu  interior,  the  e^wntinl  parbi  of  the 
ornui  of  bearing.  The  bojir  is  applied  again.-<t  the  internal  surface  of  the  fquomoUA 
una  ma.Htoid  portions,  its  upper  half  being  conee-aled;  but  its  luwer  half  iit  expo.'>ed 
by  tlieir  divergence,  which  brings  into  view  the  oval  exi>anded  orilice  of  a  canal 
learling  into  the  tympanum,  the  meatas  auditorius  extornus.  ThU  canal  is  situated 
between  the  mastoid  process  and  the  posterior  and  middle  roots  of  the  zycoma ; 
its  upper  margin  is  smooth  and  rounded,  but  the  greater  part  of  its  circumference 
is  surroumie*!  oy  a  curved  plate  of  bone,  the  auditory  process,  tho  free  margin  of 
which  is  thick  and  rough  for  the  attachment  of  the  cartilage  of  the  external  ear. 

Tho  apr.r  of  the  petrous  |)ortion,  r^iugh  and  uuevcn,  i«  ret^eived  into  tho  anguhir 
interval  between  the  spinous  process  of  the  sphenoi<},  and  the  basilar  process  of 
l)ic  occipital ;  it  present*  the  iu)1«rior  oriflce  of  the  curotid  canal,  and  forms  the 
posterior  ajid  external  boundary  of  the  foramen  lacerum  medium. 

The  anlerior  aarf'ace  of  Uie  petrouH  portion  (fig.  .SI)  forms  the  posterior 
biwadary  of  the  middle  fo«ia  of  the  ."(kun.  This  surfaot)  is  continuou.*  with  the 
aquamou.1  portion,  to  which  it  is  unit<id  by  a  suture,  the  temporal  suture,  the 
remains  of  which  are  di»lin<;t  at  a  late  period  of  life.  This  surface  prcaents  six 
points  for  examination.  1.  An  eminence  near  the  centre  which  indicates  the 
situation  of  the  superior  somieircular  canal.  2.  On  the  outer  side  of  this  eminence 
is  a  depression,  indjcating  the  position  of  the  tympanum,  the  layer  of  bone  which 
separates  the  tympanum  from  the  cranial  cavity  being  extremely  thin.  8.  A 
shallow  grt>ove.  sometimes  double,  leading  backwards  10  an  oblique  opening,  the 
hiatus  Fallopii,  for  the  passage  of  the  [Hamsal  branch  of  tlie  Vidian  nerve.  4. 
A  smaller  ojwning,  oocasionally  seen  external  to  tho  latter  for  the  passage  of  tiie 
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Hmallcr  ijclroeal  nerve  o.  Kcar  tho  aiJcx  of  tbc  booc  is  sct-ii  (he  termination  of 
tlio  carotiil  csinul.  the  wall  of  which  in  this  situation  is  deficient  in  front.  6.  Above 
this  canal  is  n  sbtillow  dcpn-ssioii  for  tho  n!ct'jjtii>n  of  th«  Casswriun  gitiiglion. 

The  poslerior  sur/atx  forms  the  front  boumiiiry  of  llio  |)0!<tcrior  fo!*»a  of  the  ' 
jtkull,  ftiul  is  continuous  with  the  innor  miriiice  of  the  maiiUiicl  portion  of  the  bone. 
It  jircscnts  Uirec  point*  for  v&uniination.  1,  About  its  centre  i.-*  a  large  orifioe^ 
tlie  moatus  ituditorius  intemtu.  TliLi  aperture  varie-H  contiiderably  in  aise;  its 
tnarfpns  aro  itiiioolb  and  rounded;  and  it  loadn  into  a  abort  canal,  about  four  linoi 
in  lenjrth,  which  runs  direnlly  outwards.  The  end  of  tbo  canal  is  closed  by  a 
vertical  plate,  div-idtxl  by  a  horizontal  crest  into  two  unequal  portions.  It  trana- 
mila  the  auditory  and  facial  nervo.t,  and  auditorv  arlory.  2.  Buliind  the  mcatua 
auditoriuK  i-i  a  small  alit,  almost  hidden  by  a  tbin  plate  of  bono,  leading  to  a 
canal,  the  aqua^ductus  vcatibuli ;  it  transmits  a  Binxll  artery  and  vein,  and  lodge:* 
a  process  of  the  dura  mater.    S.  In  iho  interval  between  these  two  opening*,  tput 

Vig.  32.— Pelroiu  1*0111011.     Inlorloc  Surfua, 
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above  them,  is  an  angular  depression  whidi  lodges  a  process  oF  the  dura  mater, 
«ud  transmits  a  small  vein  into  the  cancclloua  tissue  of  the  bone. 

The  inftrioT  or  basilar  sur/acf  (fig.  32)  is  rough  and  irregular,  and  form,t  ]iart 
of  the  biuw  of  tlic  skull.     Passing  from  the  ajM^x  to  the  ba:«c,  this  surface  pn^^ntd 
eleven  points  for  examination,     l.  A  rough  surface,  quailrilaieral  iu  form,  which 
serves  partly  Ibr  the  attachment  of  ibc  Levator  palati,  and  Ten,^)r  lyni|i;ini  mu^Ies. 
2.  The  opening  of  the  carotid  canal,  a  hirge  circular  aperture,  which  ascends  at 
first  vertically  upwards,  and  then,  making  a  bend,  runs  horizontally  fi>rwarda  and 
inwards.     It  transmits  the  internal  carotid  artery,  and  the  carotid  plexus.     3,  The 
aquioductus  cochleae,  a  amall  triangular  opening,  lying  on  the  inner  side  of  the] 
latter,  clo*o  lo  the  po.flerior  border  of  the  netrouH  portion ;  it  transmits  a  vein  from] 
the  cochlea,  which  joins  the  internal  juRular.     4.  Behind  these  openings  is  a  derail 
depression,  the  jugular  fossa,  which  varies  in  depth  and  siiic  in  dutcroat  skulU;  it 
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lo^ea  the  intenul  ju^ilur  voiii,  aixl,  with  »  Kunilitr  dcprovion  on  tli«  tnargia  of 
tbe  occipital  bone,  funii.-<  the  furaiiii-n  l;i«-nim  |)iwtvriiDt.  5.  A  saiall  forameafor 
tbe  i>assii.g(i  of  Jacobson's  nwrve  (tii«  tyu'P'inic  briin<;li  of  tlie  g I atso- pharyngeal). 
Tliu  is  teca  in  front  of  th«  bony  ridge  dividing  tbo  carotid  canal  irom  t}io  jugular 
imau  6.  A  small  foramen  seen  on  the  inner  wall  of  tho  jugular  foBsa,  for  tbu 
CN/rance  of  tli«  uuricolar  branch  of  the  pneumogafilric  (Amold'a)  nerve.  7,  BcLind 
the  jugular  fossa  is  a  smooth  square-shaped  fitcet,  the  jugular  surface ;  it  is  oovorwl 
with  citrlilagu  in  the  ri-oent  statcv  and  articulates  with  t1ic  jugular  process  of  tbe 
uocipitul  btiiKw  8.  lliv  vaginal  proceaa,  n  very  broad  slic-atlt-Hk<;  plaiv  of  bono, 
whit^b  «xtend«  from  the  carotid  canal  to  tbo  mastoid  proccsn;  it  (lividcs  behind 
iuio  two  lamin»,  receiving  between  them  tbu  9Lh  point  for  vxamiuatiou,  tbe  styloid 
process;  a  long  sharp  sjiine.  about  an  inch  in  Ivugtli,  continuous  with  the  ragiiial 
process,  between  tbe  laniinio  of  which  it  is  njccjved,  and  dircctcil  downwards, 
forwarda,  and  inward.'*.  It  Viirics  iii  size  iind  sbap«;  and  someliniejt  consists  of 
several  pieces  united  by  cartilage.  It  uflbrds  utlachmi^nt  to  three  mu!>cles,  tbe 
Slylo-pbaryngeus,  Stylo-gloitaua,  and  Stylo-byoideus;  and  two  ligaments,  the  slylo- 
bycnd,  and  Btylo-maxillary.  10.  'J'be  stylo- mastoid  foramen,  a  rather  large  orifice, 
placed  between  tbe  styloid  and  raa:$1oid  processes ;  it  is  the  tennination  of  iho 
aguteductus  Fallopii,  and  transmits  the  facial  nerve,  and  stylo-mastoid  artery. 
11.  Tbe  auricular  fissure,  situated  between  the  vaginal  and  mastoid  processes,  for 
tbe  fjcii  of  ilio  aurioular  branch  of  tbe  nneamogastric  nerve. 

H^fUr*.  The  9<i)xri'or,  the  longest,  38  grooved  for  the  superior  pt-trosal  sinu^ 
and  b:i.t  altacbed  to  it  the  tentorium  ccrcbclU;  at  its  inner  extremity  is  »  st^mihinar 
notch,  upun  which  recliniw  the  fiUh  nerve  Tha  p^tcn'or  border  is  int«rmediale 
in  length  between  the  sujJerior  and  tbe  anterior.  Its  iuucr  half  is  marlced  by  a 
groove,  which,  when  oontpleted  Vy  ^^  articulation  wiUi  the  oceipita!,  forms  tbe 
channel  for  tbe  inferior  pciro^d  sinus.  It»  ouler  half  prc«ent8  a  deep  excavation, 
the  jugular  fossa,  which,  with  a  similar  uoteb  on  tbe  occipital,  forms  tlie  foramen 
laoerum  poslerius.  A  pn>ji;ctirijr  eutneucc  of  bono  occasionally  stands  out  from 
the  centre  of  the  notidi,  ai»l  divides  the  foramen  into  two  parts.  The  amerhr 
border  is  divided  into  Xwo  parts,  lui  outer,  joined  to  the  squamou.^  portion  by  a 
suture,  tbe  remains  of  which  are  dij<tJnot;  an  inner,  i>ee,  articulating  with  the 
sptnooa  process  of  tbe  sphem^id.  At  the  angle  of  junction  of  these  two  parts,  are 
socn  two  canals,  separated  fn^m  one  .inothor  l)y  a  tnin  iiiate  of  boue,  the  processus 
coclilearitonnis :  they  both  lead  into  tbo  tympanum,  the  upper  one  transmitting 
the  Ten-wr  tyinpimi  muscle,  tho  lower 


one  the  EiiMtJichiAU  lube. 

SlnKturt.  The  Munmous  portion  is 
like  that  of  the  otiier  cranial  bones, 
the  mastoid  portion  cellular,  and  the 
petr^ius  portion  <lense  and  hanl. 

iJemloptHfnt  (fig.  33V.  Tlio  tempo- 
ral booe  ia  developed  by  /^Mr  centre^ 
exclusive  of  those  for  the  internal  ear 
and  the  ossicula,  viz.:^-ono  for  the 
squamous  portion  including  the  zygo- 
ma, one  for  tho  petrous  and  mastoid 
parts,  one  for  tho  styloid,  and  one  for 
the  auditory  prucuss  (tympanic  bone). 
Tl»c  first  tnu.V-<  of  the  development  of 
l\a»  bone  ap[>car  in  tho  squamous  por- 
tion, about  the  time  whoa  osseous 
matter  ii  depoc^ted  in  the  verlebrio ; 
the  auditory  process  iiuceeeds  next; 
it  consists  of  an  elliptical  portion  of 
hone,  forming  about  three- fourths  of 
»  circle,  the  i^cieocy  being  above;  it 
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ia  grooved  along  its  ooncAve  mrfiice  for  the  iittaelimcnt  of  lln»  mom'brana  tympan), 
and  becomes  united  hy  it^  extremities  to  tlio  squnfnous  portion  during  the  last 
months  of  intrauterine  life.    The   petrous  and  mastoid  ]iortion3  thcli  bu^mo 
ossified,  and  lastly  the  styloid  proeesw,  which  remains  separate  a  conaidcraWo 
period,  and  is  occasionally  never  united  to  the  rest  of  the  bone.    At  birtb,  th*. 
temporal   bono,  excluding  the  styloid   process,  is  formed   of  tbrco   pieces,  tho  ^ 
squamous  and  zygomatic,  the   petrous  and   mastoid,  and   the  auditory.     The     ^ 
auditory  process  joins  with  tbo  squamous  at  about  the  ninth  month.   Tbe  petrous 
iind  rniiKtoid  join  with  the  squamous  dunn<;  tlic:  first  year,  and  the  styloid  process 
bucomes  unileil  bcl  ween  tho  second  and  third  years.   The  subseqiiont  change*  in  tliia 
bone  are  the  cxteii.-«on  outwards  of  the  auditory  i)rooe.«.  so  as  to  form  the  meatus 
auditorium;  the  glenoid  fn!i.'>a  bccornctt  deeiier;  anil  the  ina^oid  part,  which  at  an 
early  period  of  life  is  quite  Hat,  enlarges  from  the  development  of  numerous 
cellular  cavities  in  its  interior. 

ArtieulaCioiiB.  With  five  bones,  occipital,  parietal,  sphenoid,  inferior  maxiltaiy 
and  malar. 

AttaehmfiU  of  Muscle.'!.  To  the  srjuamoua  portion,  tho  Temporal ;  to  the  zygoma, 
tJie  Uassctcr;  to  the  mastoid  portion,  tnc  Occipito-frontalis,  Stemo-mastoid, 
Spteiiius  capitis.  Trachclo-mastoid,  Digastricus  and  Bctrabens  uurcm;  to  tho 
styloid  procow,  the  Stylo-pharyngcus,  Stylo-byoideua  and  Stylo-glossfus ;  and  to 
the  pctroua  portion,  the  Levutor  paluti,  'feusor  tympaui,  and  Stapedius. 

Thk  Sphenoid  Boxk. 

The  Sphenoid  bone  fof^.  a  wrilgt;  Mot.  Ukmfsn)  is  situntod  at  the  nntcriorpart 
of  tho  base  of  the  skull,  articulating  with  all  the  other  cranial  bones,  which  it 
binds  firmly  and  solidly  together.  In  ita  form  it  somewhat  resembles  a  Kit,  with 
its  wings  extended;  and  is  divided  into  a  central  portion  or  body,  two  greater 
and  two  lesser  wings  extending  outwards  on  each  side  of  the  body;  and  two 
processes,  the  jiUtrvgoid  processes,  wliich  project  from  it  below. 

The  Jhfly  i.s  of  large  size,  quadrilateral  in  form,  and  hollowed  out  in  its  interior 
L  to  form  a  mere  shell  of  bono.     It  presents  for  csuiminatioti  /our  surfaces — 
ior,  an  inferior,  an  anterior,  and  a  posterior. 

ttiprri/tr  surface  (fig.  84),     From  before,  backwards,  \x  seen  u  promioeitt 
Bpint^  the  ethmoidal  spiuc^  for  articulation  with  llic  ethmoid ;  behind  this  a  smooth 
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sarface  prosealing,  in  tlie  median  line,  a  flight  longitudinal  emin«nc<^,  witli  a 
d^)re)»ioD  on  <rai;li  side,  tor  Ivxiging  the  olfaclorv  nerves.  A  narrow  tran.s\'erse 
eroove,  the  optic  groove,  bounda  the  above-mentioned  sur&c©  behind;  it  l(xlge» 
Uie  optic  cotnmissure,  and  terminates  on  cither  side  in  the  optic  foramen,  for  i!io 
passage  of  the  optic  nerve  and  ophthalmic  art«r;.  Behind  the  optic  groove  is  a 
stnall  eminence,  olive-liko  in  sbapt^  the  olivary  process :  and  still  more  po«teriorly, 
a  deep  depression,  the  pituitary  fossa,  or  sella  Turcica,  which  Ioil(fea  ilio  pituitary 
body.  This  fossa  is  perforated  by  numerous  foramina,  for  the  transniiission  of 
□otnent  vessels  to  the  ^uWtance  of  the  bona  It  is  bounded  in  front  by  two  i^mall 
cmineticefl,  one  on  either  iiide,  enlled  t)ie  middle  clinoid  procei«eR  {at-inf,  a  hef{), 
aod  behind  by.  a  squnre-aUnped  phite  of  bone,  terminating  at  each  superior  angle 
in  a  tubercle,  the  posterior  clinoid  processes,  the  axe  and  form  of  which  vary 
considerably  in  diRerent  individuals.  These  processes  deepen  the  pituitarv  fossa, 
ud  serve  for  t)ie  alLtchnu'iit  of  prolongadons  from  the  tentorium.  I'Ue  sides  of 
the  plate  of  bone  supporting  tlie  postcnor  clinoid  processes  are  noi*:hcd.  for  the 
pvMigcof  the  sixth  pair  of  nerves;  and  behiud,  it  presents  a  shallow  depression, 
which  filopai  obliquely  backwards,  and  is  continuous  with  the  basilar  groove  of 
the  occipital  bono ;  it  supnorta  the  medulla  ublongat;*.  On  cither  side  of  the  body 
is  a  broad  groove,  curvecl  somewhat  like  the  indie  letkir/;  it  lodges  tho  internal 
carotid  artery  and  the  cavernous  sinus,  and  is  called  tJic  cavemoia  groove.    The 


Fig.  35>— Splitfuoiil  tkine.  AaUrlor  SarAuK. 
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p^aterior  inr/aee,  (|uftdrilatcnil  in  form,  articulMos  with  the  basilar  process  of  the 
ccdptlal  bonr.  During  childhoixl,  u  separation  bet  «f ecu  these  bone*  e,vi»t«  by 
means  of  a  layer  of  c-»rtilage;  but  in  aft«r-life  tlii.t  bcoomcs  ossified,  ossification 
commeDcing  above^  and  exteoding  downward,  and  the  two  bones  are  then  im- 
movably connected  togetJier.  ITie  anterior  aurfaee  (fig.  85)  present.t,  in  the 
middle  line,  n  vertical  lamena  of  Ixine,  which  articulates  in  front  with  the  per- 
pcudtoutar  jilate  of  the  ethmoid,  forming  part  of  the  septum  of  the  no.ie.  On 
either  aide  of  it  are  the  irregular  openings  leading  into  the  sphenoidal  sinuses. 
These  are  two  hirgc  irregular  cavitioji,  hollowed  out  of  the  interior  of  the  body 
of  the  mhenoi*!  bone,  ano  separated  from  one  another  by  a  more  or  less  complete 
perpendicular  bony  septum.  Their  form  and  size  vary  considerably ;  tliey  are 
Kclnom  symmetrical,  and  arc  often  partially  subdivided  \>\  irregular  osseous 
kmime.  Occasionally  they  extend  into  the  basilar  process  of  the  oeeipital  nearly 
a«  (ar  as  the  foramen  magnum.  The  t«.'ptum  is  seldom  quite  vertical,  eommonly 
buhig  beat  to  one  or  the  other  lude.    These  sinuses  do  not  exist  in  children;  but 
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they  increase  in  size  as  age  arU-anoes.  They  are  pjirtJally  closed,  in  front  luiU ' 
below,  hy  two  lliin  curved  plates  of  bone,  the  sijiionoidal  tiirliiiutted  Ikhu-i"^ 
leainng  a  round  opening  at  llieir  upper  parts,  by  wliich  they  cmnitiuuicate  witli 
the  upper  and  back  part  of  the  na'te^  and  occajtionally  with  tJie  post^irior  ethmoidal 
OoUa.  The  lateral  miirj-nua  of  thia  Hurfiico  jircseiit  a  serrated  edge,  which  articu* 
lates  with  the  os  planum  of  ihe  ethmoid,  comploting  the  posterior  ethmoidal  ccIL* ; 
the  lower  margin,  also  rough  and  SLirrubcd,  articuhiivjs  with  tho  orhital  proccfia  of 
the  palate  bono;  and  the  iippi.!r  murgia  with  the  orbital  plate  of  tho  frontal  bonoL 
Tho  iTtfmor  surface  present)!,  in  the  middle  line,  n  triimgidiir  epinc^  the  roetrum, 
which  is  contiuuuuu  with  the  vertieiil  jihite  on  the  aotoriur  surfucc,  and  ia  reocivcd 
into  A  deep  fwMiii-o  between  the  Jilte  of  the  vomer.  On  eaeh  side  may  be  seen  a 
projecting  Inmina  of  bone,  which  rim*  horizontally  inwanis  from  near  the  busc  of 
the  pterygoid  proee^a:  tliese  |)lales,  lenned  the  vaginal  ))rooe(wes,  articulate  with 
the  e<lges  of  the  Tomer.  Close  to  the  root  of  the  i^lerygoid  process  \a  a  groovy 
formed  into  a  complete  canal  when  articulated  with  the  sphenoidal  process  of  the 
palate  hone ;  it  ia  called  tho  pterygo-palatine  canal,  and  transmits  the  pterygo^ 
palatine  vessels  and  pharyngeal  nerve. 

The  OrtaUr  Wings  are  two  strong  processes  of  hone;  which  ariae  at  the  sidea 
of  the  hody,  and  are  curved  in  a  direction  upwards,  outwanla,  and  Iwckwanls; 
being  prolonged  behind  into  u  ehaqj-pointed  extremity,  the  spinoia  proccM  of  (ht 
spfienoiii.  Each  wing  preseuta  three  fiurfacca  and  a  circumference.  The  auptn'or 
or  cerebral  surface  forma  part  of  the  middle  fossa  of  tho  skull;  it  is  deeply 
concave,  and  prea-mts  emineucea  and  depressions  fur  the  convolutions  of  tho  bnua. 
At  its  iinterii^r  and  iatcmat  part  is  seen  a  eiroular  aperture,  tho  funimen 
rotnndum,  for  the  transmission  of  the  second  division  of  the  fifth  nerve,  Behimi 
and  extenml  to  this,  is  a  large  oval  foramen,  the  foramen  ovale,  for  the  trannniiji.sion 
of  tlie  third  division  of  the  tifth,  the  small  meningeal  artery,  and  the  small  petrosal 
nerve.  At  the  inner  side  of  the  foramen  ovale,  a  small  aperture  may  occasionally 
bo  .*wn  opposite  tho  root  of  the  pterygoid  prooe-ss;  it  i»  the  ft)ramcn  VewsJii, 
transmitting  a  small  vein.  Lastly,  in  the  ajiex  of  the  s]>ine  of  the  sphenoid  is  a 
short  canal,  sometimes  double,  the  foramen  spinosum;  it  transmits  the  middle 
meningeal  artery.  Tlie  «r^e/'n«^  surface  is  convex,  and  divided  by  a  transverse 
ridge,  the  pterygoid  ridge,  into  two  portions.  The  superior  or  larger,  convex 
from  above  downwarda,  concave  from  before  haokwarda,  enters  into  the  formation 
of  tho  tcmpfjral  foasa,  and  attaches  part  of  tho  Temporal  muscle.  ITic  inlcrior 
portion,  smaller  in  size  and  concave,  enters  into  the  formation  of  the  zygomatic 
fossa,  and  affords  attachment  to  the  Kxtenial  ptcrygoi<l  muscle.  It  presi-ut*.  at 
it«  posterior  part,  a  sharp- iwinled  eminence  of  bnnc.  the  spinous  jiroeess,  to  which 
are  connected  the  internal  lateml  ligament  of  the  lower  jaw,  and  the  Laxator 
^mpani  nuwcle.  The  pterygoid  ridg<;,  dividing  the  temporal  and  Kj'goraatic 
portions,  gives  attachment  to  part  of  the  ExU^nial  pterygoid  muscle.  At  its  inner 
extremity  is  a  triangular  s|iino  of  hone,  which  si>rves  to  increa-se  the  extent  of 
origin  of  this  muscle.  The  anturior  or  orhiUil  surface,  smooth  and  quadrilateral 
in  form,  assists  in  forming  the  outer  wall  of  the  orbit.  It  is  bounded  alwve  by  a 
serrated  edge,  for  articulation  with  the  frontal  bone ;  l>elow,  by  a  rounded  border, 
which  enters  into  the  formation  of  the  sjiheno- maxillary  fissure ;  intcraally,  it 
enters  into  tho  formation  of  the  sphenoidal  fissure ;  whilst  externally  it  presents  a 
serrated  margin,  for  articulation  with  the  malar  bone.  At  tho  upper  purt  of  tho 
inner  bonier  ia  a  notch,  for  the  transmission  of  a  bmnch  of  tho  ophthalinte  artery ; 
and  at  its  lower  part  a  small  pointed  spine  of  bone,  which  serves  for  the  attachment 
of  piirt  of  the  lower  head  of  the  K.ttornal  rectus  muscle.  One  or  two  small  foramina 
may  occasionally  be  seen,  for  the  passage  of  artcrie«;  they  are  called  the  rxlcmal 
orbitar  foramina,  Circuvtfcrencc:  from  tlic  body  of  the  sphenoid  to  the  spine^ 
commencing  from  behind,  the  outer  half  of  thia  margin  is  serrated,  for  articula- 
tion with  the  petrous  portion  of  the  (etniwrnl  Intne;  whilst  the  inner  half  forms 
the  anterior  boundary  of  the  foramen  laeeruin  me<lium,  and  presents  the  posterior 
aperture  of  the  Vidian  canal,     la  front  of  the  spine,  tho  circumference  of  tha , 
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great  wing  preetenbi  n  serrated  edge,  bevelled  at  the  expense  of  the  itmer  table 
obIow,  una  of  the  external  above,  which  articulates  with  the  squamouH  portiou  of 
the  tfmponil  bone.  At  the  tip  of  the  great  wing  a  trianguUr  portioa  is  seen, 
bcvi-iled  at  the  cxpenfii;  of  the  lutcmul  EuHace,  for  urticulatiou  with  thu  iiutvrior 
inferior  angle  of  thu  parietal  bone.  Internal  to  this  is  a  broad  iterratixl  surface, 
for  articnlatioQ  with  the  frontal  bone:  lliis  Kurfsoc  is  continuous  ititerually  with 
(he  sharp  inntir  ei]ge  of  the  orbital  plal«v  which  a8«ut«  in  the  formation  of  lh« 
ephenoidal  fl^mne. 

The  Latr  irinift  (pnweasies  of  Ii^ra«iia»)  are  two  thin  triangalar  ])lftte»  of 
bone,  which  ariae  irom  the  upper  and  lateral  pans  of  the  body  of  llie  s])henoid; 
and.  [irojecting  tran-tyersely  oucwarili<,  terminate  in  a  iiKjre  or  ]ei»  acute  point. 
The  superior  surtaee  of  each  is  smooth,  tlal,  broader  inlemally  than  externally, 
and  supports  the  anterior  lobe  of  the  brain.  The  inferior  surface  forms  the  bade 
part  of  the  roof  of  the  orbit,  and  the  upper  boundary  of  the  sphenoidal  fissure  or 
JbrameQ  laccrutn  autcriua.  This  fisiture  is  of  a  triangular  form,  and  leads  from 
the  oarity  of  the  cniaium  into  the  orbit ;  it  is  bounded  internally  by  the  body  of 
the  sphcuoid;  above,  by  the  lesser  wing;  below,  by  the  orbital  surfai-e  of  the 
greater  wiug;  and  is  converted  into  a  foramen  hy  the  articuhition  of  this  bono 
witli  ibu  frontal.  It  transmits  the  third,  fourth,  ophthalmic  division  of  the  fifth  and 
sixth  nerves,  and  the  ophtlinluiic  vein.  The  anterior  border  of  the  lesser  wiu^  is 
serrated,  for  articulation  with  thu  frontal  bone;  the  posterior,  smooth  and  roumled, 
ia  received  into  the  flssure  of  Sylvius  of  the  bniin.  The  inner  e.-stretnily  of  thi« 
botder  fonns  the  anterior  clinoid  process.  The  Iwwcr  wing  is  foiiiiifcled  to  Uie 
side  of  the  body  by  two  rooiji;  tlie  upper  thin  and  flat,  tlie  lower  ihicki-r,  obliquely 
directed,  and  pre^nting  on  its  outer  side,  near  itaiunclioiL  with  the  Inxly,  a  small 
tabercl^  for  the  attachment  of  the  oomuon  tendon  of  the  muscles  of  the  eye. 
Between  the  two  roots  is  the  optic  forajnen,  for  the  trai^^mission  of  the  optic  nerve 
and  ophthalmic  artery. 

The  Pteryffoiil  proi^esws  {ttifvi,  o  Vfing,  ili<n,  lihmeaa),  one  on  each  aide  (fig.  36^ 
descend  perpendicularly  from 

the  point  where  thebodv  and  ^'S-  M-— SplienoU  Bodo.    Po»lerior  Siu£m«. 

great  wing  unite.  Each  pro- 
cess consistjt  of  an  external 
and  au  intontal  plate,  separ- 
ated behind  by  itn  int4.Tvcn. 
ing  notch,  the  pterygoid  fo«<i ; 
but  joinMl  partially  in  front. 
The  exlrcrtiaf  pteryjald jilate.  is 
broad  and  thin,  turned  a  little 
outwards,  and  forms  part  of 
the  inner  wall  of  the  zygo- 
natic  fossa.  It  gives  attach- 
ment, by  its  outer  surfaee,  to 
the  External  pterygoid:  ita 
inner  surface  forms  part  of 
the  pterygoid  fosMi,  and  gives 
attachment  to  the  lutenial 
pterygoid.  The  inb-mal  pterygoid  plaff  is  much  narrower  and  longer,  curving 
outwa^d^  at  its  exliMiiiity,  into  a  hook-like  process  of  bone,  the  hamuhir  proeca, 
around  which  turn.t  the  ti'ndon  of  the  Ten.^or  palati  muscle.  At  the  biise  of  ihw 
niatc  i»  a  iunall,  oval,  sliallow  depreiuinn,  the  scaphoid  fi^tita,  from  which  nriivea  the 
Teiimir  |>abti,  and  above  which  is  seen  the  posterior  oriiiee  of  llie  Vidian  canaL 
IIk  out4>r  surface  of  thiit  plate  fornui  part  of  the  pterygoid  foitaa,  tlie  inner  sur- 
hee  forming  tlie  outer  boundary  of  the  posterior  aperture  of  the  naros.  The 
two  pl^rvgoiil  plates  are  separated  below  by  an  angular  interval,  in  which  the 
pterygoid  |>rocea8,  or  tuberosity,  of  the  palate  bone  is  received.  The  anterior 
surface  of  tbe  pterygoid  process  is  very  broad  at  its  base,  aud  forms  the  poa- 
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Fig.  37.— I'lan  of  the  Ttvit^tipmml  6f 
i^pLeuuicL.    Bjr  Toil  CcutnMi 
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tertor  wall  of  tlio  spheno-maxillary  foasa;  it  supports  Meckel's  vanglion.  Tt 
preeents,  above,  the  aattirior  orifitw  of  the  Vidian  caoal ;  and,  below,  a  rougli 
maigin,  which  articulates  with  the  pcrpcndicnkr  plate  of  the  palalo  bone, 

Dwehpjnent.  Th«  Bpbeuoid  bom;  is  developed  by  ten  centies,  six  for  the  poa- 
torior  Epheuoidal  division.  lutd  four  fur  thu  aQtvrior  spheuoidiil.  The  six  eotitrea 
for  llw  posterior  ispbcaoidal  division  are,  ouc  fur  ench  i^reatvr  wing  and  extcrnul 

pterygoid  plate;  one  for  each  iiili^riuLl  ptery- 
goid plate ;  two  for  poaterior  part  of  the 
body.  The  four  for  the  anturior  spbe- 
noidiil  are,  one  for  each  lesser  wing  and 
anterior  part  of  the  body;  and  one  lor 
eaeh  sphenoidal  turbinated  bone.  Ossifi- 
cation takes  place  in  these  pieces  in  the 
following  order:  the  greater  wing  and  ex- 
ternal pterygoid  plate  arc  first  formed, 
OBsific  granules  being  deposited  dose  to  tbo 
foramen  rotiinduin  on  eaeh  side,  at  alwut 
the  second  month  of  fu.'tal  life ;  ossiiication 
spreading  outwards  into  the  great  wing, 
and  downwardu  into  the  external  pterygoid 
plate.  Kaeh  internal  pterygoid  plate  ts 
S'en  formed,  and  becomes  united  to  the  external  about  the  middle  of  ftetal  life. 
Tlie  two  centres  for  the  posterior  part  of  the  body  apiiear  as  separate  nuclei,  side 
by  side,  K^ncath  the  sella  Turcica ;  tbev  join  ahcrnt  the  middle  of  ftetal  life  into 
a  single  piece,  whieh  remains  ununited  to  the  rest  of  the  bone  imtil  after  birth. 
Each  lesser  wing  is  formed  by  a  separate  centre,  which  appears  on  the  outer  side 
of  the  optie  foramen,  at  about  tbo  third  month ;  they  become  united  and  join 
with  the  body  nt  about  the  eightli  month  of  faital  life.  At  nl>out  the  end  of  the 
third  year,  ossification  has  made  its  ft[>poaranee  in  the  sphenoidal  si>onp^y  bones, 
_At  birth,  tho  sphenoid  consists  of  three  picecs;  viz.,  the  greater  wing  and 
pterygoid  jinieewes  on  CAch  aide;  the  lesser  wnigs  and  Iwdy  united.  At  the  lirst 
year  al\er  birth,  tlie  greater  wings  and  body  are  united.  From  the  tenUi  U>  the 
twelfth  year,  the  spongy  bones  are  partially  united  to  the  sphenoid,  their  junction 
being  complete  bv  the  twentieth  year,     Lartly,  the  -iphenoid  joins  the  occipital. 

ArticuUUiotis.  The  sjihenoid  ariieulntes  witli  «/niie  bones  of  the  cranium,  imd 
five  of  the  lace ;  the  two  malar,  two  palate,  and  vomer.  The  exact  extent  of  anion- 
lation  with  each  bone  is  shown  in  the  accompanying  figures. 

Attae/tment  of  Sftitclrs.  The  Temporal,  K-Xternal  pterygoid.  Internal  plcrvpoid, 
Superior  constrictor,  Tensor  palati.  Laxator  tvmpani.  Levator  pidpcbrax  Obliquus 
superior,  Superior  rectus,  Internal  rectus,  Inicrior  rectus.  External  rectus. 
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The  SpnENoiDAt,  Spongv  Boxes. 

The  Sphenoidal  •'^pon^y  Sonat  arc  two  thin,  curved  platca  of  bone,  which  exist 
as  Bcparato  pieces  until  pulxTly,  and  occasionally  arc  not  joined  to  the  sphenoid 
in  the  ailiilt.  They  are  situated  at  the  anterior  and  inferior  part  of  the  boily  of 
the  sphenoicl,  an  ajierture  of  variable  aize  being  left  in  their  anterior  wall  ibruugb 
whieii  the  sphenoidal  sinu^s  open  into  the  nasal  fostyo.  They  are  irrc^Iar  in 
furm,  and  taper  to  a  point  behind,  being  broader  and  thinner  in  front.  Their 
inner  sur&ce,  which  looks  toward.*  the  cavity  of  the  sinu.*,  is  concave ;  their  outer 
surface  convex.  Each  l>ono  articulates  in  front  with  the  ethmoid,  externally  with 
the  palate;  behind,  ila  point  is  plactxl  above  the  vomer,  and  is  received  between 
the  root  of  the  pterygoid  process  on  tho  outer  side,  and  tho  rostrum  of  the  sphe- 
noid ou  the  inner. 
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Pig.  38.— -Etbinoid  Bnti*.    Oiil«r  SnrfM>«  of  Blgbt  Lolaral 
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TuK  Kthmoid  Boxe. 

'^Wi  j8tAll»tf  ^Kffk  «  «»m>)  ia  ru  uxuMxlingly  H^lit  Kpongy  bone,  of  a  cubical 
fthn, 'misted  it  the  nkterior  piut  of  the  busu  of  tho  criinium,  between  xhn  twu 
orbiu,  at  tlie  root  of  tlie  nuxc, 
and  coDtri bating  h>  fonn  tsucb 
oftboe  c«viti«ti.  It  coiuiste 
of  tbree  ]t.irta :   a  horuoiiutl 

C>,  which  forms  part  of  the 
of  the  cranium;  a  per- 
pend icalar  plate,  which  forms 
part  of  the  septum  nafd ;  and 
two  lateral  masses  of  c^lls. 

The  Horizontal  or  Cridri- 
form  Plate  (Jig.  88^  forms 
part  of  the  anterior  lossa  of 
the  base  of  the  fikull,  and  is 
received  into  the  ethmoid 
notch  of  tbu  frontal  bone  be- 
tween the  two  orbital  plates. 
Projecting  upwards  from  the 
middle  line  of  this  plute,  is  a 
thick  Mitooth  triangular  pro- 
cess of  bone,  the  crista  galli, 
so  called  from  iu  reitemblauuo 
to  a  oock'.i  oomi).  Its  base  joins  the  cribriform  piste.  Its  posterior  border,  long; 
tbin,  and  slightly  curved,  serveri  for  tbo  altaeliiiient  of  the  ihlx  ci^rebri.  lu 
anterior  border,  short  and  thiek,  articulates  with  the  frontal  bono,  and  presents 
two  small  projeating  «la"^  which  arc  received  into  oomHpunding  dejirosMions  in 
the  frontal,  completing  the  foramen  ciecum  behind,  lu  sides  are  smoiiih,  and 
sometimes  bulging,  when  it  is  found  to  inclom  a  ^mall  sinus.  On  eaoh  side  of 
tbe  crista  galli,  the  cribriform  plate  is  narrow,  and  iJeeplj*  grooved,  to  support 
the  bulb  of  the  olfactory  nerves,  and  is  pcrforntetl  by  foramina  for  the  passage  of 
its  filaments.  Thew  foramina  arc  arranged  in  three  row«;  the  innermffl^t,  which 
are  the  largost  and  U^ast  niiinen>iis,  are  loi^t  iu  grooves  on  the  ujiper  part  of  the 
septum;  tbo  foramina  of  the  outer  row  are  continued  onto  the  surface  of  the  upper 
Bpimgj-  bone.  The  foramina  of  the  middle  row  are  the  smallest ;  they  perforate  the 
bone,  and  transmit  nerves  to  the  roof  of  the  nose.  At  the  front  part  of  thccribri- 
fonn  plate,  on  each  side 
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of  the  crista  galli,  is  a 
small  fiiMure,  which 
transmits  the  ussil 
branch  of  the  ophllial- 
mie  nerve;  and  at  its 
posterior  part  a  trian- 
gular notch,  which  re- 
ceives the  ethmoidal 
8^ne  of  the  sjiitenoid. 

Tbo  Pi^rpmJicular 
Pl'iir  (fig.  39)  is  a  thin 
flattened  lamella  of 
hone,  which  deaoends 
from  the  under  surface 
of  the  cribriform  plate, 
and  assiMts  in  forming 
the  aeptum  of  the  nose. 
It  ia  much  thinner  in 
the  middle  Uiau  at  tlie 


Fig.  39.— PerprndlenUr  Pint*  of  Kthmoid  (rnlArs«d).     Sliown  bjr 
icuioviiig  tbo  Blgbl  Lfttonl  Has*, 
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circumference,  and  ia  generally  deflected  a  little  to  one  side.  Its  anterior  border 
articulutot  wilh  tlio  I'roiital  spine  and  crc-st  of  the  nnsal  bono).  Itit  [>0!>lvrior, 
divided  into  two  parts,  is  conncctod  by  its  upper  half  with  lh«  rostrum  of  the 
sphenoid ;  by  its  lower  half  with  the  vom«r.  Th«  inferior  border  si-rvtw  for  lliu 
nltachtnetit  of  iho  triftiigulur  eartiliigc  of  tho  nose.  On  eueh  side  of  (he  ]"'r]wii- 
dicukr  pliktu  nititmroiis  grooves  nriU  eanuls  am  seen,  lending  trom  foramina  on 
the  cribriform  plite;  they  hwlgo  tlliirneiiiiji  of  the  olfiictory  nerve*. 

The  LnUml  HiLsaes  of  tlie  etiimoid  cini.*!.'*!  of  «  number  of  tliin-wftllM  cf'llwlar 
Cavitie.-i,  the  cthnmdal  otlU,  interposed  iK-twei^n  two  verliciil  plate,'*  nf  hone,  tlie 
•  outer  one  of  wliich  forms  part  of  the  orbit,  and  the  inn«r  one  part  of  the  nasal 
foiisa  of  tlie  corresponding  aide.  In  the  disarticuiated  bone,  many  of  these  cells 
appear  to  be  broken ;  but  when  the  bonea  are  articuhit«d,  they  are  closed  in  in 
every  part.  The  ujjper  surface  of  each  lateral  mass  presents  a  number  of  apparently 
half-hroken  cellular  spaces;  these,  however, are  completely  cKsed  in  when  articu- 
lated with  the  edges  of  the  ethmoidal  tissure  of  the  frontal  Imne,  CroiM^iDg  this 
surfuce  are  two  grooves  on  each  siile,  oon"ertcd  into  canals  by  articulation  with 
the  frontal;  they  are  the  initcrjor  and  pusterior  ethmoidal  foramin.i.  and  open 
on  till!  inner  wall  of  the  orbit,  nie  posterior  surface  also  pn-scnts  large  irrt^gular 
cellular  cavilio*,  wliiub  are  closed  in  by  articuhition  with  the  sphenoidal  turbi- 
nated bones',  and  orbital  process  of  the  j>ahit(*.  The  cells  at  the  unierior  surface 
are  complettsd  by  the  kehrym^il  bone  and  naftal  pmcejw  of  the  sui>fri<)r  maxillary, 
and  those  below  also  by  the  superior  maxillary.  The  oult-r  .•<iirraee  of  esich  lateral 
moHi  is  formed  of  o  thin  smooth  square  plate  of  Ixme,  callrti  the  tin  plantmt ;  it 
forms  part  of  the  inner  wall  of  the  orbit,  and  arlieulntes  above  with  the  orbital 
plate  of  the  frontal;  below,  with  the  superior  maxillnry  and  orbital  process  of  the 
palate ;  in  front,  with  the  luchrvnial ;  and  beliind,  with  the  sphenoia. 

From  the  inferior  part  of  each  luteral  muss,  immediately  Wncath  the  ob  planum, 
there  projects  downwards  luid  huckwardu  tin  irregular  lamina  of  bone.  chUccI 
tlio  unci/orm  procest,  from  its  hook-like  form ;  it  serves  to  close  in  the  upper  part 

of  the  orilicfi  of  the  antrum,  and  arli- 
Ttf.  40.— Ktl.«nol.l  llftHP.    I»nvr  Korfwe  ot  Bijlil      culatcs  with  the  ethmoidal  process  of 
l.^«r*i  «^  <,.,i-r«„,i).  ^^  .^^^^^^^  turbinated  boue. 

,    ,  The  inner  snrfacc  of  each  lateral 

j^*N  mass  forms  part  of  the  outer  wall  of 

wiSi^^Ki  V  the  nasnl  fossa  of  the  eorre!<|M>nding 

side.  It  is  fitrmed  of  n  ihin  lamella 
of  bone,  which  descends  from  the 
un<ler  snrfnco  of  the  cribriform  plate, 
mid  tenninatOH  below  in  a  free  convo- 
luted margin,  the  middle  turbinated 
bone.  The  whole  of  this  surface  ia 
rough.nnd  marked  above  by  numertma 

§;rooves  wliieb  run  nearly  vertically 
lownwards  from  the  cribriform  plate ; 
they  lodge  branches  of  the  olfactory  nerve,  which  are  distributed  on  the  mucoua 
incmbrauo  covering  the  bono.  The  back  part  of  this  surface  is  subdivided  hv  a 
narnjw  uhlique  fissure,  the  sujierior  meatus  of  the  nose,  bounded  above  by  a  tnin 
curved  phite  of  bone — the  superior  turbinated  bone.  By  means  of  an  ontiiN;  at 
the  iijiper  part  of  this  fi.ssure,  the  posterior  ctlimoidal  cells  0]ien  into  the  mwe. 
Below  and  in  fnont  of  the  superior  meatus  is  seen  the  entivex  surface  of  another 
thin  convoluted  plate  of  bone — the  middle  turbinated  bone.  It  extends  along  the 
whole  length  of  the  inner  surface  of  each  laternl  mass ;  its  lower  margin  is  free 
and  thick,  and  its  concavity,  directed  outwards,  njwist.s  in  forming  tiie  middle 
iiieatds.  It  is  by  means  of  ii  large  orifice  at  the  npper  and  front  part  of  tho 
middle  meatus,  that  the  anterior  ethmoid  cells,  and  through  them  the  frontal  sinuiies, 
by  means  of  a  funnel-!^luij«'d  canal,  the  infundibulum.  communicate  with  the  nose, 
■fhe  celhiljir  cavities  of  each  lateral  mass,  thus  walled  in  by  the  os  phmvim  on 
the  outer  xidc,  and  by  its  articulation  with  the  other  bones  alreaily  mentioned,  are 
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divided  hv  a  thin  tmnsv«rsc  boiiy  narlitiou  into  two  sets,  wlii<;li  do  not  oommQ- 
aicate  with  wtob  othur;  liu-y  urc  UTin*xJ  llio  anli-riorniui  jimtrriortrl/imaidal  celts  ^ 
tht  {ortixKT,  tiie  similWl  l>iit  tlic  miMt  nuintirauH,  cumuiuniaitti  witii  the  front 
itiaoMS  above,  and  llie  iniiltile  invatiLs  below,  by  in«aiu  of  a  long  flcxuous  oollular ' 
canal,  tbe  infmutibulum ;  the  pottterior,  the  largt»t  and  least  nnnieroua,  open  into 
the  superior  meatus,  and  coniinuuicnte  (occa&ioiuiUy)  with  the  sphenoidal  sinus 

Devel^ment.    By  three  centres;  ono  for  the  peqH.'ndicular  lamelb,  and  one  fo 
each  lateral  inasa. 

The  latcml  mosses  are  first  developed,  ossific  granules  making  their  first 
appearance  in  the  os  planum  between  the  fourth  and  firth  months  of  fcutal  lilc^, 
atw  aftcrwanl^  in  the  spongy  bones.  At  birth,  the  bone  eonsistii  of  tbe  two 
lateral  naMC«,  which  arc  smut]  and  ill-du^'clopccl ;  but  when  tbe  pcr[K.-ndieuInr 
and  horisontal  pUtctt  begin  to  oiuufy,  a«  tbey  do  alMut  the  fimt  year  uIUt  birl~ 
tbe  lateral  nuMses  become  joinud  to  the  eribrtfomi  pUle.  The  fonniitiou  aiuj 
iacrM.<«e  in  the  etbinoidiil  cell^,  whicJt  eomplele  the  formaUou  of  the  bo&c,  tako 
place  alxiul  the  tiflh  or  M\th  year. 

Ariirulaiians.  With  fifteen  "bones;  the  sphenoid,  two  ^plienoiiUl  lurhinated,  the 
frontal,  and  eleven  of  the  fiieo — two  nasal,  two  superior  niaxilliiry,  two  laehrynial, 
two  palat^  two  inferior  turbinated,  and  vomer. 

Developmext  or  the  CBAyiim. 

Tbe  il«TclM)tncnt  of  the  crnTiinra  tokf*  plucu  ul  n  vi-ry  eorl}*  jieriod.  iin  ofcoant  of  the  im- 
I>ortaiK«  of  ilie  vr^a  it  U  iiilvuiird  to  proiOL-t.  Id  il«  moBi  rudunoDtur}'  state,  it  ci'osiiin  i^  a 
thin  Kiiimhrtiaoug  cnpjial^:  Jnt-liiijJDg  lli«  ccr«l>nim,  nnc)  nciiiratcly  mnultlci]  upua  its  surftic«.. 
Thii  raji'ulL-  U  plural  cxtrmiil  to  tW  dunt  malur.  and  in  clnsc  conlncl  with  It;  lis  walls  are 
canliDavnx  wiib  ibu  cunii)  for  the  iipinul  tor<l.  *aJ  tbi;  cbonia  duraolu.  or  primitirc  port  of  the 
Terlebnlcolumo.  \*  ■.'oulioUfil  I'orwanlK.  (tuw  tL>> 
■piap,  «loD^  tbe  huM;  to  its  fura  pari,  wbetv  it 
Untnotea  in  k  Uwrinr  point.  ThR  nm  Mop 
in  ibe  proci-M  (if  iiwclnpmi'nt  u  lliu  fiirinntii>n 
of  CDiliIaKi?-  Thi<  \»  drpoMlrd  in  ihu  bam  i>r 
tbe  sltnll.  In  two  avirnni-tricul  iii-t;iDcTDls.  vw  i>d 
eiiboruiJeof  lb«iiu-«liuQlmt.':  tliciw  biibsrijueDtly 
totAet^^;  fi  a»  to  itivloso  the  chonlii  dursnljs : 
tbe  chief  part  of  Ihe  cerpbmi  fopsuln  uti!!  to 
Uiniajt  iiiiuciabrnauaii  f»rm.  llssifitiition  <in.t 
UluM  plitcv  in  ibo  r»uf.  and  tn  pn-cL'tlcii  liv  iIil- 
deposilioa  of  a  ro<.'m>'niDOU4  Miuili'mu  ii|ii>n  iljt> 
furfoco  of  tbe  crivbral  cu|>biiK\  in  wiiiih  ihn  msj- 
tjiag  pmcn*  rxlc^ili ;  the-  primitirc-  mt'inliraooiu 
capawU  b»«oaiiit^  tho  inlt'rual  ui'ricifiU'uni.  unci 
bfiag  alliatatHr  bb'^dt'il  with  the  doni  luntcr. 
Altbonsb  the  none"  of  thti  ivrin  of  ilic  skull 
■piM-ar  bi'fii'rp  thnie  at  llie  hnKc,  nyl  mnki-  rcm- 
•MM^tilc  pri>Rn-'ts  in  thi-ir  K'^i'Wlb.  •!  Mdh  ossiij. 
GaUuB  Is  uiuiv  BdvaaccJ  111  iIil-  Lmni;.  this  purti"n 
of  ibo  (kuU  fgnning  a  soliil  iiumuvable  uroamt- 
•atk. 


Pig.  -11.— ?kun  at  Rirlh,  nhnnliiK  tko  An(4«lur 
ko.l  I'oiiiiirlur  PanlaiMlliMi. 
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Thk  FoNT,iXEM.Es  (figs.  41  and  42). 

Berore  birlb.  tbe  lion'.-s  nl  the  vitI<?\  nnd  "idn 
rf  ibe  skiill  sro  ipptiral4'<l  rroin  nicli  uibiT  by 
iKmbranoua  inti-rrali. in  whi.h  bone  i§  doflcirnl. 
Tbne  inlcrrnU.  at  ccrtnin  nnrti.  um  of  conajder- 
lUe  (ixe,  aiid  nr)  trrmiil  Ihd  /oniandli*.  %o 
called  from  ibe  pulsutioas  of  Ibo  bnuu.  obiah 
Rnmhh  ih«  rising  of  wuier  al  a  fuuniiiiD  bvad. 
Ibe  fvintani'IlM  are  fniir  in  Dnmbrr.  nnd  fnrnv 
tpond  to  the  jnoctiiia  of  Iho  funr  unglrs  of  tbq 
larietal  with  lb«  conlitpioiu  bonuii.  Tbe  acti.'- 
ii«r  ronUovUo  la  ihi;  Inrv«st.  and  corrMponds  to 
Ibe  jnDcli<>a  of  Ibo  FOfriltal  and  coroti.il  FntnT«4 ; 
lie  nu*trri»r  foninn^lte.  of  nmnllcr  wize,  is  »lii- 
ii*a  at  tbe  jniii--iion  of  ilw  tsf^iitnl  ao-l  Umbdoid 
Morua;  Uie  two  rcmaiiuag  ohm  an:  aiiuated  ut 


Tig,  43.— T)i*  I.at*ral  Pnntxivllte. 
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tlio  inferior  nnplcs  of  ihc  pnrictal  bone.     Thi-  ktlor  are  doiwil  joon  after  liErth  ;  Ibe  two  nt  thei 
)iii]>cri(ir  aii}tli>»  rcmuiii  open  kii)f;(>r.  tbD  {luslt-rior  c>u<:  bt'iu);  ctuvt'il  in  n  few  munllix  aflxr  tiirlli. 
till!  ouU'rior  vnv  rciuaiuiug  opvu  uulil  lliu  lir*t  or  svcoui]  jetir.     Tbpso  sp»c'-«  am  gruiliially  filled 
In  bjr  an  exlenfluo  uf  ibu  oSHiljuig  prot-i^ns,  or  by  lUe  devHoplUPOt  of  n  Wurminn  lu.np.     Kiin 

SccimvOi!  c>rinrjK  Worniiiin  l>oni'»  (.'l<.i!>in^  in  thp  niilrrior  and  posterior  funtudi-lli-i.  unci  repine  ing 
0  nntetiof  iDfrrior  lUijtlu  of  the  puririiU  bones,  exist  in  thti  St,  lieori-t'a  Horipitnl  Museum. 
Somc^iimi-H.  the  onturior  ronlaoulle  rcmujuji  upt-u  bi'joud  two  jeur«,  and  is  oecaeiourtllj"  persi^lcnt 
tlirouj-buulliru. 

Supers  I'M  ESAKY  oit  Worwiax  Boxes. 

Wlieu  CpBhCcbUoii  at  noy  of  tb«  tubolur  buneii  of  tbu  skull  proves  aborlir*.  ibe  membninana 
jnlerviil  lefl  unelosfd  id  unuiilly  lilM  iu  liy  u  Bupi<rDiiini.'run'  \neiii^  of  Liudi^.  which  i»  developed 
frnm  n  (lepnntln  ecntre,  ftod  prudiinlty  exl(.'D<l"  until  il  fill*  in  ihc  vncAct  >paee.     1'lieM!  mipcmu- 
mcnvry  piefcn  on:  coiled  \V'orniiiin  bones ;'  thor  nn-  enlled  aliio,  from  their  form,  oaa  IrtQUdra,  \ 
And  presenl  mucb  variulion  iu  eituution,  uuBibcr.  uiid  sixe.  i 

They  occii^ioDully  occupy  Ihc  siluutiou  of  tbc-  fuutuneltes.    Rerlio.  Craveilfaier,  nnil  CoTJerl 
have  ench  noticed  tne  presence  of  one  in  Ihenulcrior  f'ltiiunelle.    There  am  two  epecimi'nB  loihal 
Mnneiim  of  .St.'  Ueorf^n  llospitnl,  vchich  pri'sent  Worminn  l>onr«  in  thix  nitiiation.     In  one.  the 
»ku|]  of  u  child,  the  Mipemiitnernrv  pieeo  ii  of  consideriible  sixc,  orid  of  a  iumdraojfular  rorm, 

Tliej  are  occasloually  fuuud  in  Iht!  poAlerior  foulaucllc.  uppcunug  to  replace  Ihe  an perio rankle 
«f  the  uccipitiil  bone.  Not  nDfrciiiciitly.  tliei-e  i*  ouo  replacing  the  estrcniiiy  of  the  great  wior 
of  the  sphenoid,  or  the  anterior  iiilcrior  angle  of  the  parietal  ln>oe.  in  the  fonlanelle  ihero  Mluatedl 

They  have  been  found  in  the  diHcTenl  aiiluir*  nn  the  vertex  and  side  of  the  ukull.  uud  iu  »otne 
of  ihoni;  at  the  bu»e.  They  are  moat  rrei|uenl  in  the  lumbdoid.  Ward  nieiLliouB  an  iiiHtanc*  'in 
which  one  half  of  the  luttibdoid  niiliire  was  formL-d  by  l^rjre  Woruiiau  boiicu  dl"|>0Kt'i1  in  a  double 
row,  and  Jutiiiig  deeply  intu  cuch  other ;'  and  refers  tu  aimilur  tpeciiiicDS  described  by  |)uinoDtHr 
and  llourjrery. 

A  delii'ieney  in  tht^  nnniilefttion  of  the  flat  bnne«  would  appr>nr  io  mme  cue*  to  be  lymmttn'fat 
00  Ihe  two  Rides  of  the  skull :  for  il  is  not  uticommon  to  find  these  supernumerary  bones  corrr- 
sponding  iu  fonn.  itiT,v.  and  ^iluatiou  on  each  side.  Thii>,  in  teveral  insliinees,  1  haie  seen  a  pair 
Ot  large  Wormian  bones  sym  metric  ally  placeiJ  in  the  lambdoid  enlnre;  in  another  snecimcn.  a 
pair  in  the  coronnl  nQtiiie,  with  a  iinpemunierary  hone  in  ihc  spheno-pariMal  sutui«  of  both  xide?. 

The  »i/e  of  these  nupf-rnuinemry  pieces  varit-s,  iu  some  cases  mil  being  lurger  than  a  pin's  hiind, 
and  coafined  to  the  outer  table ;  in  other  ca.^es  so  large,  that  one  pair  of  ihcHG  lionet  Ibrmed  ihe 
whole  of  that  portion  of  the  occipital  houe  above  ihe  saperior  curved  line<j,  ns  described  by 
ll^ctard  and  Ward,  Their  nuiaber  is  generally  limited  to  two  or  three ;  bin  more  than  a  hundred 
have  been  found  in  the  skull  of  an  adult  hydrocephalic  siteletoti.  .  In  ihcir  development,  itmc* 
lure,  and  modu  of  aniculutioQ,  they  rvscmliie  the  other  cranial  bonei. 

CoNGExiTAL  Fissures  ani>  Gaps. 

Mr.  Tlumphry  han  called  attention  to  the  existence  of  ron^rnilal  fiMiir'-i,  not  110 frequently 
found  in  Ihe  cranial  bones,  as  the  tvsuli  of  incomplete  o*aificntion.  The-*e  lissurea  have  bpen 
noticed  in  the  frontal  and  tmrietal  hones,  and  the  Bijuainous  pi^rliou  of  the  tem|iorid;  they  extenil 
from  Ihe  margin  towards  the  raiddie  of  the  boue.  and  are  of  greui  iulere^i  iu  a  inedicudegal  point 
of  view,  as  they  are  liable  to  be  mistaken  for  fractures.  An  arrest  of  the  ossifying  process  may 
also  give  rise  to  Ihi-  rfiySciVncJr  j  or  qapn  oeeosinnally  found  in  the  rranial  bones.  Hnch  ileScien- 
cics  are  said  tn  occur  most  freouenlV  when  ossilicalion  is  imperfeel,  and  to  be  situated  near  the 
natural  api'rture*  for  vesseU,  Mr.  Humphry  deecribea  sucb  Jblieieuciea  to  cxial  in  a  calvarium. 
in  the  i.'ambridgo  Mnseum,  wher«  a  gap  tiiifficiently  large  Io  admit  llio  end  of  the  finger  is  vren 
on  either  side  of  the  nigillal  suture,  in  the  place  of  the  parietal  foramen.  There  is  ft  speelmea 
pM'eiscly  similar  to  this  in  the  Museum  of  .Si,  tieorge's  Iloipilnl ;  and  anolber.  in  whirh  n  sm.'tll 
circular  pip  exists  in  the  parietal  bone  of  n  young  f liild,  juci  above  the  iiarietal  eminence. 
Bimllar  dcllciencies  arc  not  unfrei|ueulty  niel  with  in  hydrocephalic  skulls ;  beSug  inoM  frequent. 
according  to  Mr.  Humphry,  in  lli«  frontal  bones,  and  in  the  parietal  bonc^,  on  cilhor  side  of  the 
ngittal  tuturu. 


BONKS  OF  THE  PACE. 

The  Facial  Bones  are  fourteen  in  number,  viz., 

Two  Kasal,  Two  Piilnle. 

Two  Superior  Maxillarjr,  Two  Inierior  Turbinated, 

Two  Lachrymal,  Tomer, 

Two  Muhr,  Inferior  Maxillary. 

I  Wormins,  a  physician  in  Copenhagen,  is  said  t«  have  giren  the  tint  detailed  description  of 
IheK  boom. 
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SUl'KIUOK   MAXILLAUy   BONE. 


SI 


N'asai.  Bon'es. 


,  varyiDi 


I  and  form  in  diffiirent 


rif .  43.— Bigkl  Xual  Bone. 
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Ouf*r   Sur/af^ 


Fig.  -U.— SigUI  K«hI  Bone. 
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fraovf  far  tiesiU  atrrt 


Tbe  Nasal  Bones  are  two  small  oblong  U 

individnals ;  they  are  placed  side  by  side  at  iii«  muKUoanO  uppt-r; , 

forming,  by  tboir  junction,  tbe  "bridge"  of  the  nose.     Each  bono  presents  for^ 

examination    two  sur- 

faceji,  and  four  borderii. 

Tbe    outer    surface    ia 

concave    &om    above 

downwards,        convex 

from  side  to  side ;  it  is 

covcrvd  by  the   Com- 
pressor   naris    muscle, 

marked   by  numerous 

small  artcnul  furrows, 

and   perforated    about 

iU  centre  by  n  foramen, 

aomeliinea   double,  for 

the   transmission   of  a 

small  vein.    Sometimes 

this  foramen  ia  ab'tont 
on  one  or  both  sidcf^  and  occasionally  the  foramen  ciecnm  0])cn8  on  this  surface. 
The  imuf  atirfrux  is  concave  from  side  to  aide,  convex  from  alwve  downwards;  in 
which  direction  it  is  traversed  by  a  longitudinal  groove,  sometimes  a  canal,  fur 
(bo  passage  of  a  branch  of  the  nasal  nerve.     The  guperior  border  is  nairow,  thick, . 
and  jierrated  for  articulation  with  the  nasal  notch  of  the  frontal  bone.   Tiie  iji/ctw  ] 
harder  is  broad,  thin,  sharp,  directed  obliquelv  downwards,  outwards,  and  back- : 
ward-s  and  serves  for  the  attachment  of  the  faterul  cartilage  of  tlie  nose.    Tiiia 
border  presents  about  iUs  centre  a  noteh,  wbieb  transiiiit-t  the  branch  of  tbe  nasal 
nerve  above  referred  tt>;  and  w*  prolonged  ut  its  initer  extremity  into  a  sharp 

?iine,  which,  when  ardculaled  with  the  opposite  bone,  forms  the  nasal  angle. 
be  exUmal  border  is  serrated,  bevelled  at  the  expense  of  the  internal  surface 
above,  and  of  the  external  below,  to  articulate  with  the  iiasiil  process  of  the  superior 
maxillary.  The  internal  bonier,  tiiicker  above  than  lielow,  artioukles  with  ita 
lellow  or  the  opposite  side,  and  is  prolonged  behind  into  a  vertical  crest,  whicli 
torma  part  of  the  septum  of  the  nojie;  this  crest  articulates  with  the  nasal  spina  | 
of  the  fronlal  above,  and  the  perpendicular  plate  of  the  ethmoid  below, 

Devrhpmtmt.   By  on^.  centre  for  each  bono,  which  appears  about  the  same  period 
■s  in  the  vurtebnu. 

ArtievlatitiM.    With  four  bones :  two  of  the  cranium,  the  frontal  and  ethmoid ; 
and  two  of  tbe  fiwo,  the  opposite  nasal  and  the  superior  maxillary. 

No  mtiacl^  are  directly  attached  to  this  bone. 


ScPEBioK  Maxillary  Bonk. 

The  Superior  Maxillary  Bone  U  one  of  the  mo.it  important  bones  of  the  face  in 
»  sorgtcal  point  of  view,  on  account  of  the  number  ol  diseases  to  which  some  of 
id  putt  are  liable.  Its  minute  examination  becomes,  therefore,  a  matter  of 
MOsiderable  intcrcart.  It  is  the  largest  bone  of  the  face  excepting  the  lower  jaw ; 
ni  form-H,  by  its  union  with  its  felfow  of  tbe  opposite  side,  the  whole  of  the  upper  i 
pw.  Each  bono  assists  in  the  formation  of  three  cavities,  the  roof  of  the  moutli, 
the  floor  and  outer  wall  of  the  nose,  and  the  floor  of  the  orbit:  enters  into  tbe 
nrmation  of  two  fossst.  the  zygomatic,  and  sphenomaxillary :  and  two  fissures. 
Ibe  epheno- maxillary,  and  plcrygo-maxillary.  Each  bone  presents  for  cxamiDS- 
•wn  a  b(>dv,  and  four  processes,  malar,  nasal,  alveolar.  an<i  jialatinc. 

The  body  is  somewnat  qitadrilaternl,  iind  is  hollowed  out  in  its  interior  to  form 

*  large  cavity,  the  antrum  of  Highmore.     It  presents  for  examination  four 
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BOifiioeer  an  external  or  fackl,  a  posterior  or  zygomatic,  a  supcnor 
and  an  internal. 

The  external  OT  facial  aurfate  {Sg,  4!>)  U  ^incU-tl  forwanls  uinl  outwards.  In 
ttic  median  line  of  tlie  bond,  iuttt  atx.>ve  tUo  ini;i.-tor  tuctli,  U  a  de])r(;9;iiiuQ,  tlio 
iucixive  or  myrtiform  fossa,  which  gives  orifpn  to  the  Depressor  aim  nasi.  Above 
and  a  little  external  to  it,  the  Comproasor  naris  arises.  More  external,  is  another 
deureiwion,  the  canine  fossa,  larj-er  and  deeper  tlian  the  incisive  iosMi,  from  which 
it  lit  suparateil  by  a  vertical  ndg^  the  canine  eminence,  correspuiulitig  to  iho 
socket  of  the  canine  tooth.  The  canine  fa**a  gives  origin  to  the  Levator  onguU 
oris.  Above  the  canine  fossa  is  the  infra-orbital  foramen.  th«  termination  of  the 
intVa-orhilal  canal;  it  transmits  the  infra-orbital  nerve  and  artery.  Above  the 
in&a-orbital  foramen  is  the  margin  of  the  orbit,  which  affordii  partial  uttachnient 
to  Hid  Levator  labii  snperioria  proprins. 

The  poalerior  or  zij^matic  stir/acc  is  convex,  directed  backwards  and  outwards^ 
and  forms  part  of  tl)c  zysomiitio  fotuia.  It  presents  about  iu  centre  several  aper- 
tures leading  to  cannU  in  the  mibstitnco  of  tlic  bone;  they  arc  termed  the  poaitn'or 
denial  canaU,  and  trsmsmit  the  posterior  dental  vessels  and  avrtw.    At  the  lower 
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part  of  this  surface  ia  a  rounded  eminence,  the  maxillary  tuberosity,  especially 
prominent  after  the  gri>wth  of  the  wisdom -tool h,  rmigh  on  its  inner  side  for 
articulation  with  the  tuUmiifity  of  the  palate  bone.  Immediately  above  tlie  rougb 
surface  ia  a  groove,  which,  running  obliquely  down  on  the  inner  surface  of  the 
bone,  is  converted  into  a  canal  by  articulation  with  the  palat«  bone,  forming  tlw 
posterior  palatine  canal, 

Tiie  fufHirior  or  orbital  tur/ace  is  thin,  smooth,  triangular,  and  forms  part  of 
the  fliKir  of  the  orbiL  It  is  bounded  internally  by  an  irregular  margin  which 
articulates,  in  front,  with  the  lachrymal;  in  the  middle,  with  the  o8  planum  of 
the  ethmoid;  behind,  with  the  orbital  process  of  the  palate  bone;  externally,  bjf 
A  smooth  rounded  edge  which  enters  into  the  formation  of  the  i^pheiio- maxillary 
fismrc.  and  which  soiiietiines  articulates  at  its  anterior  extremity  with  tlio  orbitaJ 
plato  of  the  sphenoid ;  and  in  front,  by  part  of  the  circumference  of  tlte  orbi^ 
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TThicb  ii  continaoua,  on  the  inner  side,  nttli  tlic  nasni.  <m  the  outer  si'lc,  with  the 
malar  proco5iB.  Along  th«  iniddlu  Uiw  ol'llic  orbital  swrlitt-c  is  adocp  groove,  the 
infra-urbitAl,  for  the  piissngc  of  llie  infVn-orbitiil  nerve  and  artery.  Ttiia  groove 
oiHnmeDCCs  at  th«  middle  of  llm  outer  border  of  this  ittirfiioe,  luid,  pastung  foni-anU, 
ternuQAtoi  in  &  cnual  whieh  Hubdivides  iuio  two  hninchoi;  one  of  the  caoala,  the 
inrra^rbital,  owiu  jiut  below  the  murgia  of  tliv  orbit ;  the  other,  which  is  litnaUor, 
runs  in  the  substance  of  the  anterior  wkII  of  the  luitruin ;  it  is  oailod  the  untrrior 
detilH]  canal,  trunsmiiting  the  anterior  dcntul  vciutchi  and  ni?r\'eii  to  the  front  tcvth  ] 
of  the  apnvr  juw.  At  the  inner  and  fore  part  of  the  orbitul  surface,  just  external 
to  the  hJcnrrma]  canal,  is  a  minute  deprvesioa,  which  gives  origin  to  the  Inferior 
oblique  muscle  of  the  eye. 

The  inUmat  *iir/(ux(Rg.  46)  is  unetjuaily  divid«*l  into  two  parts  by  a  horizonla] 
ion  of  bone,  the  pahite  process;  thai  jwrlion  above  tl)e  palate  proeww  fonns 
'  the  outer  vail  of  the  nose ;  the  portion  helow  it  forms  part  of  the  cavity 
of  the  mouth.    The  superior  division  of  this  surliioo  pri'sienlK  u  large  irregular  i 
shaped  opening  leading  into  the  antrum  of  Uighmore.     At  the  upper  border  of 
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this  aperture  are  a  number  of  broken  cellular  cavities,  whieh,  in  the  articulated 
dtnll,  are  closed  in  by  the  ethmoid  iiixl  luchryniul  bone«.     Below  the  aperture  ia  a 
mouth  concavity  whieh  forms  part  of  the  inlerior  ineattiKof  the  nose,  travcnedj 
bra  fls^nru,  the  inaxillarv  fii!»ure,  wliieh  runs  from  the  lower  part  of  the  orifice  of  i 
Ute antrum  obii<]uely  downwanLi  and  forwanls,  and  receives  the  maxillary  procosa^ 
of  the  pialate  bone.     Btthind  it  is  a  rough  surface  whieh  articulates  with  the  per- ' 
pendicular  plate  of  the  palate  bone,  traversed  by  a  groove  which,  commencing  nc»r 
the  middle  of  the  posterior  border,  runs  obliquely  downwards  and  forwards,  and 
Ibrms,  when  completed  by  its  articulatjou  with  the  p-ilate  lione,  the  jKWterior  palatine 
esnal.     In  front  of  the  openin;;  in  the  (uitrum  is  a  deep  groove,  eonverlea  into  a 
(anal  by  the  lachrymal  and  iiilVrior  turbinated  bones,  and  lodging  the  nasal  duct, 
llwc  anteriorly  is  a  well-marki-d  i-oiigh  ridge,  tlta  inferior  turbinated  crest,  for 
wticuladon  with  the  inferior  turbinated  bone.     Tlie  conca\nty  above  this  ridgo 
hm*  part  of  the  middle  meatus  of  the  noae;  whilst  that  below  it  forms  part  of 
Ike  inGijriQr  meatus.    The  inferior  division  of  ihia  surface  is  concave,  rough  aiid 
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uneven,  ftud  pcrforatctl  hy  numerous  email  fommiun  for  tbc  passckgti  of  nutrien 

T«8)K»ll<. 

Th«  Antrum  of  ITighmorr,  or  KlaxiHary  Siou^  is  «  large  triangular -shaped 
Cuvitj-,  hollowed  out  of  till)  l)ody  of  tli«  niuxillary  Iwno;  iu  apex,  directed  out- 
wnrdfl,  i»  formeil  bj-  the  umliir  process;  il*  bane,  by  tlie  outer  wall  of  the  noae. 
Its  walU  are  everywhere  exceedingly  thin,  its  roof  Wing  formed  by  the  orbital 
plate;  its  tli>or  by  the  alveolar  process,  Iwunded  in  front  by  the  facial  surface,  and 
behind  by  llie  /.ygonmtio.  Its  inner  wall,  or  hose,  presents,  in  the  disarticulated 
boue,  a  large  irregular  ai»ortiire,  which  comraunicatca  with  the  nasal  fossie.  The^ 
margins  of  this  aiterture  arc  thin  and  ragged,  and  the  aperture  itsell'  is  much  cotf^| 
tracted  by  \U  arlioulation  with  the  ethmoid  above,  th«  mfcrior  turbinated  bcloir, 
and  the  palate  bone  behind.  In  the  articulated  skull,  this  cavity  cturnntinicatea 
with  the  middle  meatus  of  the  nose,  generally  by  two  small  apertures  Ii-ft  bctwwn 
the  above-mentioned  bones,  lu  the  reeent  state,  iifiually  only  one  nrall  opruing 
exists,  near  the  upper  part  of  the  cavity,  sufficii-ntly  large  to  admit  the  end  of  b 
probe,  the  other  bcmg  closed  by  the  lining  membrane  of  the  siniDt.  ^— 

Croxsiug  the  cavity  of  the  antrum  are  often  seen  several  projecting  lamin»  offl 
Ixme,  similar  to  those  »xn  in  the  siimses  "f  ibo  cranium;  and  on  itn  posterior  wall 
aie  the  posleriur  dental  eanaljs  tranKinitling  the  posterior  dental  vessels  and  nerves 
to  the  teeth.  Projecting  into  the  floor  are  st^veral  conical  processes,  correaponding 
to  the  roots  of  the  first  and  second  molar  teeth ;  in  some  cases,  the  floor  is  |>er- 
forate<l  by  the  tiwth  in  this  situation.  It  is  from  the  extreme  thinness  of  the  walls 
r  this  cavity,  that  we  are  enabled  to  explain  how  a  tumor,  growing  from  the 
jitrura,  encroaches  ujmu  the  adjacent  parts,  pushing  up  the  floor  of  the  orbit,  and 
lisphicing  the  eyeball,  projecting  inwanl  into  the  nose,  protnnling  forw»r<l«  on  to 
the  cheek,  itnd  making  itn  way  backwards  into  thu  zygomatic  tbiuui,  and  down- 
wan  Is  into  (lie  mouth. 

Thu  Malar  proctfss  is  a  rough  triangular  cmiuence,  situated  «t  the  engle 
separuttoii  of  the  fiutial  from   the  xygouuitic  surfiuw.     In  front,  it  is  eoncav) 
forming  part  of  the  facial  surface ;  behind,  it  is  also  concave,  and  forms  part  of  tb? 
tcn)i>o)'ul  fcissa;  above,  it  is  rough  and  serrattnl  for  articulation  wilh  the  malar 
bone;  wtiil.-'t,  below,  a  ])rQminent  ridge  marks  the  division  between  the  facial  and 
syoomatic  surfaces. 

liie  Kasal  Process  is  a  thick  triangular  plate  of  bone,  which  projecta  upwards, 
inwards,  and  backwards,  by  the  side  of  the  nose,  forming  port  of  its  lateral 
boundary.  Its  external  surface  is  concave,  smooth,  perforated  by  numerous  fora- 
mina, and  give*  att^ichmcut  to  the  licvator  labii  superioris  aticque  nasi,  the 
Orbicularis  t>al|)ebrarinu.  and  Tentlo  ocnli.  Its  internal  surface  forms  part  of  the 
inner  wall  of  the  tio^e;  it  articulates  above  with  the  frontul,  and  ]irc«ents  a  rough 
uneven  surface,  whioh  articulateni  with  the  ethmoid  bone,  closing  in  the  aulerior 
ethmoid  cells;  below  this  \s  n  Itfinsverse  ridge,  the  superior  IiirbinaUnl  crest,  for 
articulation  willi  the  middle  turbinated  bone  of  tlio  ethmoid,  V>oumle<l  below  by  a 
amooth  concavity,  which  lbrms]iart  of  the  middle  meatus;  lielow  this  Is  the  inferior 
tnrbinatcd  crest,  already  described,  for  articulation  witii  the  inferior  turbinated 
bone;  and  still  more  inferiorly,  the  wmcavily  which  fonns  part  of  the  inferior 
meatuft.  The  anterior  liorder  of  the  n.isal  process  is  thin,  directed  obliquely 
downwards  and  forwards,  and  presents  a  serratcrl  edge  for  articulation  with  the  nasa) 
bone:  its  posterior  border  is  thick,  and  hollowed  into  a  groove  for  the  nasal  duct. 
Of  the  two  margins  of  this  groove,  the  inner  one  articulates  with  the  lacbr_jin»l 
bone,  the  outer  one  forms  part  of  the  circumference  of  the  orbit.  Just  where 
the  latter  joins  the  orbital  surface  is  a  small  tubercle,  the  lachrymal  luberclc; 
this  serves  as  a  guide  to  the  surgeon  in  the  performance  of  the  operation  for 
listtdu  Incrymalis.  The  lachrvnial  groove  in  the  arlictdatcd  skull  is  oi>nvcrtcd 
into  n  eanal  hy  the  lachrymal  bone,  and  hichrymnl  ppwess  of  the  inferior  tur- 
binated ;  it  is  <lirecled  downwards,  and  a  liltle  backwards  and  outwards,  ia  about 
the  diameter  of  a  goose-<|uill,  slightly  narrower  in  the  middle  than  at  either 
extremity,  and  lodges  the  oxtsal  duct. 
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Tbc  Ahvolar  Piwwa  ia  the  thickest  and  most  flp^jpiy  part  of  tbe  l»ne^  broader  < 
tKliind  than  in  frunt,  und  excavated  into  deep  caviliM  for  tbe  rccvption  of  tbe" 
teeth.     TbMC  ctvitic«  are  uglit  in  number,  and  vary  in  size  and  depth  according 
to  tbc  teeth  they  contuo:  those  for  the  canine  tortl!  being  the  deepest;  those  for 
thi;  molars  being  widest,  and  subdivided  into  minor  cavities;  those  for  the  inctsoTs 

t  being  ^inglu,  but  dvup  and  wurow. 
The  Pahitt  Proctst,  thick  luid  strong,  projects  horizontally  inwards  from  the 
inner  snrlncc  of  the  bone.  It  is  much  thicker  in  front  thiin  behind,  and  fomu 
conndenible  part  of  the  floor  of  the  narcs,  and  thv  roof  of  the  mouth.  lis  ur 
surfauo  \*  oon««Te  fVom  side  to  side,  smooth,  and  furni»  purl  of  tlie  flour  oi  the 
nose.  In  IVont  is  seen  tlie  upper  orifice  of  tbc  anterior  palatintt  (inciitor)  canal, 
which  leads  into  »  foiuta  fonnt'd  by  the  junction  of  the  two  suptirior  maxillary 
bones,  and  \a  situated  imniediateW  neliin<f  The  inci.<or  teeth.  It  tran.tniita  tlie  ante- 
rior palatine  ve-ssebi,  the  na-to-palatine  nerve:*  ]iii.-<.sing  through  the  intermaxillary 
suture.  The  inferior  surface,  also  concave,  i.-*  mugli  and  uneven,  and  forma  part, 
of  the  roof  of  the  mouth.  This  sarlaco  is  perforated  by  numerous  foramiua  for^ 
the  passage  of  nutritious  vessels,  chaDoelled  at  the  back  part  of  it*  alveolar  border 
by  a  kmgitudinal  groove,  sometimes  a  canal,  for  the  transmisKiou  of  the  posterior 
palatine  vessels,  and  a  largo  norvc^  and  presents  little  depressions  for  the  lodgment 
of  the  jvtlatine  glanthk  This  surface  presents  anteriorly  the  lower  urideo  of  the 
anterior  palatine  fuesa.  In  some  boiiuss,  a  delicate  linenr  suture  iiiiiv  be  seen 
extending  fr<.)m  the  anterior  pnlntiiic  fossa  to  the  intcrvul  Ix^tween  the  lateral 
inciitor  and  the  canine  teeth.  This  marks  out  the  intermaxillary  bone,  which  in 
KHne  animals  exists  permanently  a.t  a  separate  piece.  It  inchiiles  the  whole  thick- 
aea»  of  tlie  alveolus,  tite  corrcr^pouding  part  of  tlie  floor  of  the  nose,  and  tbe 
anterior  nasal  spine,  and  contains  the  sockets  of  the  incisor  teeth.  The  outer 
border  of  the  palate  prooeaa  is 
finnlv  united  with  tbe  rest  of  the  ^U-  47.— DuTeJopmcnt  of  Suf-rior  MjurilUrr  Bone.  Bj 
bonelTbeinncrborderisthicker  Foufa..lr». 

inlront  than  behind,  raised  above 
into  a  ridge,  which,  with  the  cor- 
re^ndiug  ridge  in  the  opposite 
bone,  forms  a  groove  fur  tne  rc- 
c^itton  of  the  vomer.  The  an- 
terior margin  is  boundcil  by  the 
lliiu  w>iicave  Vtrdcr  tif  the  0f»eD- 
ing  of  the  none,  prolonged  for- 
wuds  internally  into  a  sharji 
proceas,  forming,  with  a  .similar 
proceaa  of  the  opposite  bono,  the 
anterior  nasi  Bpmo,  The  pos- 
terior border  is  serrated  for 
articulation  with  the  horizontal 
plate  of  the  fxihite  bone. 

tDevrb^tnent,  This  bone  \x 
fimned  at  such  an  early  period, 
and  osstfleation  proceeds  in  it 
with  such  rapidity,  that  it  has 
been  found  impracticable  hither- 
to to  determine  with  accuracy 
its  numlx^r  of  centres.     It  ap- 

l>car8.  however,  probable  that  it  has /ouj- centres  of  development,  viz,  one  for  the 
nasal  and  fiieial  portions,  one  for  the  orbital  and  maUtr,  one  for  The  incisive,  and 
ouc  for  the  pudatal  portion,  including  the  entire  palate  except  the  inci.4ive  segment, 
Tlic  incisive  portion  \*  indicated  in  young  bones  by  a  lissurc.  which  marks  off  a 
tuall  Moment  of  t)ie  ]ialate,  including  the  two  inciiiu'r  teeth.  In  some  animals,  this 
temaios  permanently  as  a  separate  piece,  constituting  tlie  intermii.'dllary  bone:  and 
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in  the  human  snbject,  vrhero  the  jaw  is  malformed,  as  in  cleft  palate,  thia  segment 
may  bo  st-paratod  from  tbo  maxillary  bom;  bv  a  duop  fissuru  cxtvuding  backwards 
betw<>cu  Uic  two  into  the  piilatv.  If  tliv  lii^urc  bo  oil  bi>th  sidtM,  bolli  Migmcnte  are 
quiu:  isi:>IuU;d  from  tliu  m^ixillury  bono?;,  and  liang  IVom  tbu  end  of  tho  vomer,  not 
uiifrcqucntly  being  much  itUplaiii^i).  uiid  often  accompanied  by  congenital  fissure  of 
thti  upptT  Hp,  cithi:r  on  one  or  botli  isidcit  of  the  median  line.  The  maxillary  sinus 
appears  at  an  curlier  period  tlmn  any  of  the  other  ttinuitett,  its  development  com- 
mencing about  the  fourth  month  of  fcotal  life. 

Arliculatimu,  Willi  nine  bones :  tw»  of  the  cranium — tlio  fronlid  and  ethmoid, 
and  seven  of  the  fiiee,  viz.,  the  nasal,  malar,  liiohryniol,  inferior  turbinated,  palate, 
vomer,  and  iu  fellow  of  the  opposite  liitle.  Sometimes  it  articulates  villi  tbe 
orbital  plate  of  the  Hphenoid. 

AtieK/inKnt  of  Mvaeks.  Orbicularis  palpebrarum,  Obliquus  inferior  oculi.  Leva- 
tor labii  supcrioria  alwmic  na^i.  Levator  labii  supcrioris  proprius,  Levator  anguli 
orii^  Compressor  naris,  Depressor  alw  nasi,  Massctcr,  Buccinator, 
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The  Lachrymal  Bones  are  the  smallest  and  most  fragile  Iwncs  of  the  face,  situated 
at  the  front  part  of  the  inner  wall  of  the  orbit,  and  resemble  somewhat  in  form, 
thinno^  and  size,  a  fiii^cT-nail;  hence  they  arc  termed 
the  (Msit  vtiffuis.  Each  bouc  presents  for  examination  two 
Burfucos  and  four  borders.  The  cxti.>rn8l  or  orbital  surface 
{iifi.  iS)  is  divided  by  a  v<-rtical  ridge  into  two  parts.  The 
portion  of  bone  in  front  of  tliia  ridge  present*  a  smooth, 
concave,  longitudinal  groove,  the  Iree  margin  of  which 
unites  with  the  nasal  jiroceas  of  the  superior  maxillary  lionev 
completing  the  lachrymal  groove.  The  upper  part  of  this 
groove  loQgeH  the  laelirymal  sac ;  the  lower  part  aftsist.t  iu 
tho  formation  of  the  lachrymal  canal,  and  lodges  the  naiuil 
duct.  The  portion  of  bone  behind  the  ridge  is  smooth, 
slightly  concave,  and  forms  part  of  tbo  inner  wall  of  the 
orbit.  The  ridge,  and  part  of  the  orbital  surface  imme- 
diately bchin<l  it.  aflbrd  attachment  to  tlie  Tensor  tarsi: 
the  ridge  terminates  btdow  in  a  small  hook-like  process^ 
which  artioulnles  with  the  lachrymal  tubercle  of  the  supe- 
rior maxillary  bnne,  and  cuniplelcii  the  upper  orifice  of 
the  laoluTnal  canal.  It  sometime.'*  exi.itt  an  a  sejtarate  piece,  which  is  then 
called  the  Utser  taehrifmal  bone.  The  internal  or  nai^al  surface  pre-senta  a  depressed 
ibrrow,  corroBponding  to  the  ridge  on  its  outer  surface.  The  .lurfaoe  of  bone  iu 
front  of  this  forma  part  of  tbe  middle  meatus;  and  that  behind  it  articulates 
with  the  ethmoid  hone,  filling  in  tbo  anterior  ethmoidal  cells.  Of  the  /our  borden, 
tho  anterior  is  the  longest,  and  artieulatea  with  the  nasal  process  of  tbe  superior 
maxillary  lione.  Tho  posterior,  thin  and  uneven,  articulates  with  the  os  planum 
of  the  ethmoid,  Tbo  sujwrior,  the  shortest  and  thickest,  articulates  with  the 
internal  anjndar  process  of  the  frontal  bone.  The  inferior  is  divided  by  the  lower 
edge  of  the  vertical  crest  into  two  parts,  the  posterior  part  articulating  with  the 
orbital  plate  of  the  sniwrior  maxillary  bone;  tbe  anlerior  portion  Iwing  pro- 
longed ciownwanls  inio  a  pointed  proocss.  wlueh  articulates  with  the  lachrymal 
process  of  tlie  inferior  ttirbinatcd  bone,  assisting  in  the  formation  of  the  lachrymal 
canal. 

Vevelypinent.  By  a  single  centre,  which  makes  its  appearance  soon  after  ossi- 
fication of  the  vertebra)  has  commenced. 

Ariieulationa,  With  four  bonca:  two  of  the  cranium,  the  frontal  and  ethmoid, 
and  two  of  the  face,  the  superior  maxillary  and  ibc  inferior  turbinated. 
Auachmcnt  of  Muscles.  The  Tensor  tarsL 
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TuE  Malar  Boxra. 

The  >ralar  Bonca  arc  two  Binall  quadrangular  bonas  nituated  at  llie  upper  tod 
oulcr  part  of  the  face,  forming  the  promiucnoe  of  the  cheek,  part  of  the  outer  WiUI 
and  floor  of  the  orbit,  aud  part  of  tDo  temporal  and  zygoioatic  foasta.  Each  Iwoe 
prcscnia  for  fixaminutiou  an  external  and  an  iutcmal  surface;  four  procesaea,  the 
iTDDtal.  orbibil.  maxillary,  and  zygotoatie ;  uad  lour  borders.  The  external  surlacc 
(fig.  49)  i«  einoulh,  eoiiviix,  pcrforatwl  Dciir  its  CCDlre  by  odv  or  two  small 
apertures,  the  malar  foruinina,  for  the  passage  of  ucn'cs  aiid  reswls,  covered. 
b;  thv  OrbioularU  pnlpebramm 

muscle,  aud  alTord«  attachment  fik-  4i).— Lva  Malar  Hone.   Otii«t  sur&ou. 

to  the  Zygoinatieus  major  aad 
Zvgomaticua  inioor  muscles. 

The  internal  sur&ce  (Sg.  50)y 
directed  backwards  and  inwanla, 
is  ooneave,  presenting  inicnially 

a  roiu^h  triau^uliir  surface,  for  •  V        /   'I  ft      / 

aitiematioti  with   the   superiwr  ^     '    "" 

maxillary  bone;  aud  externally, 
a  smooth  eoncavc  surfnee,  which 
lornis  the  anterior  boun^ry  of 
the  temporal  fossa  above,  wider 
below,  where  it  forma  part  of 
the  zygomatic  fossa.  This  8ur- 
faoe  prosents,  a  IrtUe  above  its 
oontre,  lh«  aperture  of  one  or  two 
ouilar  canubi,  and  aJt'or<Ii)  attach- 
Dient  to  psirt  iif  two  mu.tcle3,  the 
Tcm[X>riil  aitove,  and  the  Masse- 
ter  below.  Of  the  four  processes, 
the/rontaliit  thiek  and  serrated, 
aod  articuhiteA  with  the  external 
«i^;ular  procesa  of  the  frontal 
IxMie,  The  orbital  pi-occta  is  a 
thick  and  strong  plate,  which 
projocta  backwards  from  the 
orbital  margin  of  the  bone.  Its 
Upper  suriuoc,  smooth  and  con- 
cave, forms,  by  its  junction  with 
tlie  great  ala  of  the  sphenoid, 
the  outer  wall  of  the  orbit.  Its 
under  sur&co.  smooth  and  con- 
vex, forma  part  of  the  temporal  ^ 
fiiaaa.  Its  anterior  margin  is  «"' 
smooth  and  rounded,  forming  ^^fcei. 
part  of  the  circumference  of  the  '""^^^*'^^. 
orbit  Itasuperiormarpn.rough, 
and  directed  horizontally,  arti- 
eolatcs  with  the  frontal  bone 
behind  the  external  angular  pro- 

eern.  Its  i>usteriur  margin  is  rough  and  sorrut«<l.  fur  articulation  with  the  sphenoid; 
internally  it  is  aW  serraterl  for  articulation  with  the  orbital  surface  of  the  su|)erior 
maxillary.  At  the  angle  of  junction  of  the  spheimidal  uud  maxillary  portions,  a 
short  rounded  non-articular  margin  is  souietimea  seen;  this  forma  the  antfiiior 
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boundfirj  of  the  epbeno-nuixillary  fissure;  ocoa!«iona11y,  no  rucIi  non-articular 
mnrgiit  exists,  Ibe  Di«siire  being  completed  Ity  tlie  direct  junction  of  the  maxillary 
and  8])Henoid  bone*,  or  by  tlie  interposition  of  a  sraall  Wormian  bone  in  the 
angular  interval  lietweon  tliera.  On  tae  upper  surface  of  the  orbital  proceiis  are 
seen  the  orifices  of  one  or  two  temporo-malnr  canals;  one  of  these  usually  opens 
on  the  posterior  aurEoce,  tbo  other,  occasionally  two,  on  the  facial  surface :  they 
transmit  Slamenta  (temporo-malar)  of  the  orbital  branch  of  the  superior  Riaxillarr 
norre.  The  maxillary  process  is  a  rough  triangular  surface,  which  articulates  witn 
the  superior  maxillary  bono.  The  zytjomade  process,  long,  narrow,  and  serrated, 
articulates  with  tlio  zygomatic  process  of  tbo  temporal  bone.  Of  the/ovr  bordera. 
tbe  superior  or  orbital  is  smooth,  arched,  and  forms  a  considerable  part  of  the 
circumference  of  the  orbit,  Tbo  inferior  or  zygomatic  ia  continuous  with  the 
lower  border  of  the  zygomatic  arch,  aflbrding  attachment  by  it*  rough  edge  to  the 
Massetcr  muscle.  The  anterior  or  maxillary  border  is  rough,  and  bevelled  at  the 
expense  of  ita  inner  tabic,  to  articulate  with  the  superior  maxillary  bone ;  niTording 
attaehmout  by  it*  outer  margin  to  the  Levator  labii  superioris  proprius,  ju!<t  at  its 
point  of  junction  with  the  superior  innxillary.  The  p«>sterior  or  temporal  border, 
curved  like  an  italic /*,  is  eontmuous  above  with  the  commencement  of  the  temporal 
ridge;  below,  witJi  the  upper  border  of  the  zygomatic  arch;  it  affords  attacbment 
to  tiie  temporal  fa,scia. 

Development.  By  a  single  centre  of  ossification,  which  appears  at  about  the 
same  period  when  ossification  of  tbe  vertebras  commences. 

Articulations.  With  four  bones ;  three  of  the  cranium,  tbe  frontal,  sphenoid,  and 
temporal ;  and  one  of  the  face,  tbo  superior  maxillary. 

AttCKhment  of  ifusclfs.  Levator  labii  superioris  proprius,  Zygomaticus 
and  Zygomaticus  minor,  Masseter,  and  Temporal. 

Tub  Palate  Bones. 

The  Palate  Bones  are  situated  at  tbo  back  part  of  the  nasal  fossfe;  they  are  two. 
in  number,  one  on  each  side,  wedged  in  bclwccii  the  superior  maxillary  and  the, 
pterygoid  process  of  the  sphenoid.  Ejich  bono  assists  in  the  formation  of  throe 
cavities,  the  floor  and  outer  wall  of  the  nose,  the  roof  of  the  mouth,  and  the  floor 
of  tbe  orbit;  and  enters  into  the  formalion  of  three  fo8s»e,  the  Kygomalie.  spheno- 
maxillary, and  pterygoid.  In  form,  the  palate  bone  somewhat  resembles  the  letter 
L,  and  may  bo  divided  into  an  inferior  or  horizontal  plate,  and  a  superior  or 
vertical  plate. 

Tbo  Horizontal  Plate  is  thick,  of  a  quadrilateral  form,  and  presents  two  EiurGioes 
and  four  borders.  The  sujierior  suriace,  concave  from  side  to  side,  forms  tbe  hack 
part  of  the  floor  of  tlic  narcs.  Tho  inferior  surface,  slightly  concave  and  rough, 
forms  the  back  pun  of  tho  hard  palate.  At  its  posterior  part  may  be  seen  a 
tran8veri4e  ridge,  more  or  less  marked,  fortlicatUichmcnt  of  thL^nponearoaisof  tbo 
Tcn-sor  palati  muscle.  At  the  outorextriuoity  of  this  ridge  is  a  deep  groove,  con- 
verted into  a  canal  by  iIj*  arlienlation  with  tbe  tuberosity  of  the  superior  maxil- 
lary bone,  and  forming  tbe  posterior  palatine  canal.  Near  this  gn»yvi;^  tlic  orifioca 
of  one  or  two  sraall  canals,  accatsory  posterior  palatine,  may  fivqiientiy  be  seen. 
The  anterior  border  is  serrated,  levelled  at  the  expense  of  its  inferior  surface,  and 
articulates  with  tho  palate  process  of  the  superior  maxillary  bone.  The  posterior 
border  is  concave,  f^rcc.  and  serves  for  tbe  attachment  of  the  soft  palate.  Its 
inner  extremity  is  sharp  and  pointed,  and,  when  united  with  tho  opposite  bone^ 
forms  a  proji;eting  process,  the  posterior  niisd  st)iQc.  for  tho  attacnment  (rf  the 
A»ygo9  uvube.  The  external  border  is  unitwl  with  the  lower  part  of  the  perpen- 
dicular plate  almost  at  right  angles.  The  iiiti'mal  bonier,  the  thickest,  is  scmted 
for  articulation  with  its  fellow  of  the  opposite  side;  tho  superior  eilge  is  raised 
into  a  ridge,  which,  united  with  the  opposite  bone,  forms  a  crest  in  which  tbe 
vomer  is  received. 
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The  TerfiMif  P/ci/^  (6g.  51)  in  thin,  of  an  obloug  form,  and  directed 
and  a  little  iiiwanld.     It 
preaentfi  two  eurlitcca.  an 
eJEtenuil  and  an  internal, 
and  four  borders. 

Thcin/ej-no/sui/ocf  pre- 
se&bt  at  ito  lower  part  a 
brooil  shallow  dvpn^iou, 
wbiob  rortn>i  t>art  of  tlio 
ioEesiornienlti-softht-notie. 
InunediAtt^ly  ulxn'e  tlii.-<  is 
a  well-marked  horizoninl 
ridge,  the  iuferior  Hirbi- 
naied  crest,  for  articulft> 

tion  with  the  inferior  tur-  ii 

binat&l  lione;  alwve  thi.%  '  ^i  _ 

a  second    broad   shallow  %  f  fl^  ^  '"'*' 

dBprasstoD,   whicb  forms  "  /jB^.iL'*-<: 

partof  the  middle  mcatua,  ©5,^^'*"  '^j 

sttrmountctl  above  by  a 
horizontal  ridsc.  \iss&  pro- 
minent thun  the  iuferior, 
the  superior  turbiuatod 
crest,  for  arlic»!«lio»  with 
the  middlu  turbii)a1«.Hl  hone.  Abov«  the  superior  turbinated  crest  is  a  narrov 
borisontal  groove,  vbicb  formit  purl  of  the  superior  meatus. 

The  external  sw/tvx  18  rouffli  and  irr«g\ilar  througliOHt  tho  greater  part  of  Its 
extent,  for  articulation  with  tne  inner  surface  of  the  superiur  inaxiliiirv  bone,  its 
opper  and  back  part  K^ing  sniooili  where  it  enters  into  the  formation  of  tho 
s/gomatic  fo«si;  it  is  aUi  amooiU  in  front,  wliere  it  covers  the  orifac  of  the 
antrum.  Towards  the  back  part  of  this  aurface  is  a  deop  groove,  convertcil  into  a 
canat,  the  posterior  palatine,  \y  its  articulation  with  the  superior  maxillary  bone. 
It  transmits  the  posterior  palatine  vesaels  and  a  large  nerve.  The  anterior  border 
is  thin,  irr«>gular,  and  preaMtts  oppoate  the  interior  turbinated  <-rt;«l  a  pointed 
projecting  lamina,  tho  maxUlary  proceed  which  is  directed  forwards,  and  closes 
m  the  lower  and  back  part  of  the  opening  of  the  antrum,  being  reccive<l  into  a 
fii:3urc  that  exists  at  the  inferior  part  of  this  aperture.  The  posterior  border 
{tig.  d2)  presents  a  deep  groove,  the  c<lges  of  which  arc  serrated  for  articulation 
with  thrc  pterygoid  process  of  tho  sphenoid.  At  the  lower  part  of  this  bortler  is 
seen  a  pyramidal  process  of  bouc^  the  ptrri/^ui  procfss  or  tutierosity  of  the  pidato, 
which  IS  reociveil  into  the  angular  interval  between  the  two  pterygoid  plates  of 
tlio  sphenoid  at  th<^ir  inferior  extremity.  This  pnK-css  present;*  at  its  back  part 
three  g^Ol>vei^  a  median  and  two  lateral  ones.  The  foniier  \a  smooth,  and  forma 
part  (H  tho  pterygoid  fossa,  aiTordins  attachment  to  the  Internal  pterygoid  musolo; 
whilst  the  lateral  grooves  are  rough  and  uneven,  for  articutntiou  with  the  anterior 
border  of  each  pterygoid  plate.  The  hose  of  this  procece,  continuous  with  the 
horizontal  portion  ol  the  bone,  presents  the  apertures  of  the  acoessory  dcBConding 
palatine  canals;  whilst  its  outer  surface  is  rough,  for  articulation  with  the  inner 
sorface  of  the  body  of  the  superior  maxillary  baiie.  Tlie  superior  border  of  the 
TCrtical  plate  presents  two  well-marked  processes,  scjinratcd  by  im  intervening 
notch  or  foramen.  Tho  anterior,  or  larger,  in  called  the  orbital  procr^t;  liie 
posterior,  the  rphrnoidai, 

TIio  Orfiiial  Prwxn.  directed  upwards  and  outwards,  is  placed  on  a  higher 
Wd  than  the  sphenoidal.  It  presents  live  surfaces,  which  inclose  a  hollow  cellu- 
lar envilv.  and  \s  connected  to  tlie  perpendicular  plate  by  a  narrow  constricted 
i»eek.  Of  these  five  surface*,  three  are  articular,  two  non-articular  or  free  sur- 
faces.   Tho  titree  articuhir  are  the  anterior  or  maxillary  surface,  which  is  directed 
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forwnrils,  outwardn,  and  downwarda,  tei  of  an  oblong  form,  and  rougli  for  artivulatioa 
with  Ilitf  »upt;ritir  maxillary  bone.    The  posterior  or  Epbcnoidid  surfaoc  i»  diroctedj 
[jkward.S  upwards,  and  inwarda.    It  ordinarily  jtroscnts  a  stnall  balf-uvlIuUr 

cavity  which  coinmu&icatee  with 
ToiloKor  Viuw  (euUrgea).  the  Sphenoidal  sinvis,  and  the 
imirgiiia  of  which  are  surraled 
for*  articulation  witli  the  vertii^al 
part  uf  the  gplienoidal  turbinated 
bone.  The  internal  or  ethmoidal 
Kiirfaee  is  dirwted  inwards,  up- 
wards and  forwards,  and  articu- 
lates with  the  lateral  mass  of  th« 
ethmoid  bone.  In  some  caae^ 
the  cellular  cavity  above-men- 
tioned opcua  on  tJiis  Eurface  of 
the  bouc;  it  then  communicates 
with  the  posterior  cthinoidid 
cells.  Moru  mrely  it  opens  oa 
both  Hurfacuis  and  thvu  commu- 
nicates with  the  pojft«rior  etli- 
moidnl  eellis  and  the  8]dienoidiU 
Rinus.  The  non-articular  or  fre« 
HurTaces  are  tlie  ftU)terior  or  or- 
bital, directetrl  upwards  and  out- 
wards, of  triangular  form,  concave, 
smooth,  articulating  with  tne  euperior  maxillary  bone,  and  forminR  the  back 
part  of  the  floor  of  the  orbit.  The  external  or  zygomatic  surface,  directed  out- 
wards, backwards  and  downwards,  is  of  an  oblong  form,  smooth,  and  forms  part 
of  the  zygomatic  fossa.  This  3urfai.:o  is  separated  from  the  orbit  by  a  smooth 
rounded  liordcr,  which  enters  into  tho  formation  of  the  sphenomaxillary  Assure. 
The  Sfifiowithl  PracrM  of  the  pal.'kte  bone  is  a  thin  compressed  pkle,  much 
llcr  than  the  orbiUtl,  and  directed  upwards  and  inwards.  It  presents  three 
surfaces  and  two  borders.  The  superior  surfivce,  the  smallest  of  the  three,  arti- 
culates with  the  horizontal  part  of  the  sphenoidal  turbiuiited  bone:  it  presents  a 
groove  which  contributes  to  the  formation  of  the  ptery go- palatine  cauid.  The 
intcrnul  surtiuie  is  concave,  and  forms  part  of  the  outer  wall  of  the  nasal  tosf*. 
Th«  external  surface  is  divided  into  an  articular,  and  a  nonarticnlnr  portion;  the 
former  is  rough  for  articulation  with  the  inner  anrliiee  of  tlie  plerygoid  proocM 
of  tlie  sphenoid ;  the  latter  is  smtxjtli,  and  forms  part  of  the  zygomatic  fossa. 
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The  anterior  border  forms  the  posterior  boundary  of  the  s|)hcno-palatinQ  foramen. 
The  posterior  border,  serratca  at  the  cipcnse  oi  the  outer  table,  a: 
the  inner  surface  of  the  pterygoid  process. 

The  orbital  and  sphenoiilal  processes  arc  separated  from  one  another  by  a  deep 
notch,  which  is  eonverteil  into  a  foramen,  the  sphono-p.ihitinc,  by  articulaQon  with 
the  Kphcuoidiil  turbinated  bone.  Sometimes  the  two  jiroc^esscs  are  imitod  above, 
and  form  between  them  a  complete  foramen,  or  the  notch  is  cross(*d  by  one  or 
more  spicula  of  bone,  so  a^  to  form  two  or  more  foramina.  In  the  ttrticu!ate<l 
idcutl,  tliis  foramen  opens  into  the  back  part  of  the  outer  wall  of  the  superior 
meatUK,  and  transmits  the  s|)hcno-pnlatiiic  vessels  and  nerves. 

ptieVijtmf^it.  From  a  single  centre,  which  nmkes  its  appearance  at  the  angle  of 
junction  of  the  two  pLites  of  the  bone.  From  this  point  ossiDeation  sprciuls,  in. 
wards,  to  the  horizontal  plate;  downwards,  into  the  tnberosily;  and  upwnrtis  into 
tlie  vortiral  plate.  In  the  fa'tus,  the  horizontal  plate  is  much  longer  thau  the 
vertical ;  and  even  aflcr  it  ia  fully  ossilled,  the  whole  bone  ia  rcmarkablo  for  its 
shortness. 

Aniculatiora.  With  seven  bones:  the  sphenoid,  ethmoid,  superior  maxilkiy, 
inferior  turbinated,  vomer,  opposite  palate,  and  sphenoidal  turbinated. 
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AuadimejU  0/ Mux  la.  The  Tensor  jMilati,  Az^gos  uvulae,  Intcnuil  aul  Extonul 
pterygoid. 
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Vig.  93.— Kigbt  Infarior  Turblnalod  Bone. 
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Thk  Ixfbbiob  Turbinated  Bokes. 

The  Inferior  Turbiaatvd  Boncttnrositunted  one  on  vncii  side  of  tbo  outer  walluf 
tbe  na^  (osaae.  Each  bon<!  cuntuttu  oC  a  Uver  of  thiu  spongy  bone,  curl«<l 
upon  itself  like  a  scroll,  hence  its  n:im«  *' turbinated ;"  and  extends  liorizonlallj 
aortMs  tbe  outer  wall  of  tlie  njtsal  i'oaaa,  iiti mediately  below  tlto  orifice  of  tbe 
antmm.     Kacli  bono  presonta  two  surfactw,  two  borders,  and  two  extremities. 

The  internal  tur/aix  (fig.  nH)  is  convex,  perforuted  by  nunieroun  aptrtures,  and 
traversed     by    longitudinal    grooves 

and  canals  for  the  lodgment  of  arte-  F^.  93.— Kigbt  Inbrior  TurblDaiod  Bone,  innor 
lies  and  veiDS.  In  the  recent  state  it 
is  oorered  by  the  lining  membrane  of 
tbe  no«.  The  extfrrtai sur/act  is  con- 
cave (fip;-  «i4).  and  forms  part  of  the 
inferior  meatus.  Its  upper  border  is 
thin,  imigulur,  an<l  connected  to  vari- 
ous boDtM  along  the  outer  wall  of  the 
DOse.  It  may  be  divideil  inio  llirue 
porttonit;  of  the.te,  the  anlorior  nrti- 
calates 'with  the  inferior  turbinated 
oraat  of  the  superior  maxillary  bono; 
the  posterior  with  the  inferior  turbiuated  erest  of  the  palate  bone;  the  middle 
portion  of  the  superior  border  presents  lliree  wcll-niarkod  proccasca,  which  vary 
much  io  their  size  and  form.  Of  the^e  the 
anterior  and  smallest  is  situate*]  at  the 
junction  of  the  anterior  fourth  with  iho 
posterior  three-fourths  of  the  Imne;  it  is 
small  and  pointed,  and  is  called  the  hirhnj- 
mat  process,  for  it  articulates  with  the  ante- 
rior inferior  angle  of  the  lachrynud  bone, 
and  by  itn  raargius  with  the  groove  ou 
the  bock  of  the  nasal  proccs«  cm  the  supe- 
rior maxilUry,  nnd  thus  assists  in  forming 
the  lachrymal  canal.  At  the  junction  of 
the  two  middle  fourth.'^  of  the  hi>ni^  but  en- 
croaching on  the  latter,  a  broad  thin  plate,  tlie  flhmmJal  jiroeena,  ascends  to  join 
the  uocitorm  pTx>ces3  of  the  ethmoid ;  iVom  the  lower  border  of  this  proccts,  a  thin 
lamina  of  bone  curves  downward.'*  anii  outwards,  hooking  over  the  lower  eilge  of 
the  orifice  of  the  antrum,  which  it  narrows  below ;  it  is  called  the  ma^iUary  nr9- 
cega,  and  fixos  the  bone  firmly  on  to  the  outer  wall  of  the  nasal  fossa.  The  infe- 
rior border  is  free,  thick  anu  cellular  in  structure,  more  especially  in  the  centra 
of  the  bonc^  Both  extremities  are  more  or  less  narrow  and  pointed.  If  tlic  bono 
is  held  so  that  its  outer  concave  surface  is  directed  backwards  (/.  c,  towards  the 
holder),  and  its  superior  border,  from  which  the  lachrymal  and  ctliinoidal  pro- 
oestKA  project,  upwards,  the  lachrymal  process  will  be  directed  to  the  side  to  which 
the  bone  belong*. 

Dtvehpfnfttt.  By  a  single  centre  which  makes  its  appearance  about  tlie  middle 
or  f(eta]  life. 

Articulatiom.  With  four  Imnes:  one  of  the  cranium,  the  ethmoid;  and  throe  of 
the  face,  the  superior  maxillary,  lachrymal  and  palate. 

No  muscles  are  attached  to  this  boue. 


Klg.  54.— Right  Infcrinr  Taibiniiled  Bone. 
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The  Vomer. 

The  Vom«r  is  a  single  bono,  situated  vertically  at  the  back  part  of  tbe  nasal 
fowKv  foTin'mjr  part  o(  the  ecpturu  of  the  nose.  It  ia  thin,  somewhat  like  a 
plougbsbnre  In  lonn ;  but  it  varies  in  (liEforent  individuals,  being  froqucntU'  bent 

to  oiiti  or  the  other  ludc;  it 
Fig.  U.—TmBor.  prc8c-nl»  for  exuminatJon  two 

KUrfaees  and  four  bordora. 
Thtt  lateral  suHacesareHROotb, 
marked  with  small  furrows  fcr 
tlie  lodgment  of  bhKxlvessels, 
and  by  a  groove  on  each  nde, 
8ometin)e3  a  canal,  the  nasty 
•Jf^  '  l^^^""  ""^  /  '*'*"  palatine,  which  runs  obliquely 
'^J-     ^.t*  r  downwards   and   fonvarus  to 

the  intermaxillary  suture  bo- 
Iwecn  the  two  anti-nor  palittiite 
Ciiiials;  it  transmits  the  uaeo- 
pubtititi  nerve.  The  »u[>crior 
^        ,  oorder,  the  thiekcft,  pre?ieut« 

»ta  S.a-Si*""'  *■"*'  *   ^^^V  groove,    bounded  oa 

caeh  aide  by  a  horizontal  jiro- 
jectjngnlaiif  bone;  tbegnxive 
receives  the  rostrum  of  the  (pbcnoid,  whilst  the  alie  are  overlapped  and  reuined 
by  laniiujc  (ihe  vtijriniil  proeeiises)  which  project  I'roni  the  under  surfaoe  of  tlie 
bo<lj'  of  the  jiphenoid  at  the  base  of  the  pterygoid  proceases.  At  the  front  of  the 
groove  a  fisawre  ia  left  for  the  transmission  of  bloodvessels  to  the  substance  of  th« 
bone.  Tlio  inferior  border,  the  longest,  is  broad  and  uneven  in  front,  where  it 
articulates  with  the  two  superior  maxillary  boncji;  thin  and  sharp  behind  where 
il  joins  with  the  palate  bones.  The  upper  half  of  the  anterior  border  usually 
COU.>»isl8  of  two  laiiiinas  of  bone,  between  which  is  received  the  perpendicular 
plate  of  the  ethmoid,  the  lower  half  consisting  of  a  single  rough  ctigt^  also  ooca- 
aonally  channelled,  which  is  united  to  the  triangular  cartilage  of  the  nose.  Tbo 
posterior  border  is  free,  concave,  and  neparales  the  nasal  fosso)  behind.  It  is 
thick  and  bifid  a\)ove,  thin  below. 

Devrhpmcnt.  The  vomer  at  iin  early  period  consist?  of  two  luminte  wpftratcd 
by  ft  very  cousidenible  iiitcrv:d.  and  inelosing  between  them  a  plate  of  cartilage 
which  is  prolonged  forwanis  to  form  tlio  reinain<ler  of  the  seiitum.  O»sifloation 
commences  in  it  at  almut  the  same  period  as  in  the  vertebra',  the  coaiescence  of  th« 
!amina>  taking  place  from  behind  forwards,  but  is  not  complete  until  after  pulierty. 
Artkulaft'otig.  With  six  bones;  two  of  the  cranium,  the  sphenoid  and  ethmoid; 
and  four  of  the  face,  the  two  superior  maxilhiry  and  the  two  palate  bones ;  and  with 
the  cartilage  of  the  septum. 
Tbo  vomer  haa  no  muscles  attached  to  it. 
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Thk  Infkriok  Maxillart  Bosb. 

Tlio  Inferior  MaxiUory  Bone,  the  largest  and  strongest  bone  of  the  (ace,  serves 
for  the  reception  of  ihc  inferior  teeth.  It  eonsi&ts  of  a  curved  horizontal  portion, 
the  body,  and  of  two  jwrfiendicular  portions,  the  rami,  which  join  the  former 
nearly  at  right  angles  behind. 

'I'lie  Ifirizoiilal  portion  or  body  (fig.  M\  is  convex  in  its  general  outline,  and 
curved  somewhat  like  a  horseshoe.  It  prt-jienls  (or  examination  two  surfacM 
and  two  bonlers.  The  &-rt«mat  surface  is  convex  from  siilc  to  siile.  coDcard 
from  above  downwariUt.  In  the  median  line  it  a  vertical  ridse,  the  symphysis ;  it 
extend.4  from  the  upper  to  the  lower  border  of  tlie  bone,  ana  indicates  tlic  point 
of  junction  of  the  two  pieces  of  which  the  bone  is  composed  at  an  early  perirxl  of 
life.  The  lower  part  of  the  ridge  terminates  in  a  prominent  triangular  eminence^ 
the  mental  process.     On  cither  side  of  the  symphysis,  just  below  the  roots  of  tlw 


INFERIOR   MAXILLARV  BOXK. 


Hi 


THcisor  teelh,  ts  a  depression,  tlic  ineistve  fossa,  for  the  attachment  of  the  Levator- 
menti;  and,  still  luoK  vxvcraaUy,  a  forumeii,  tliu  nivntal  foramot^ibrtbo  passage 
of  Uie  mental  nerve  and  artery.  This  foranu-n  ia  placed  just  hotew  l)ic  nxA  of 
the  second  bicuspid  to^jth.  Kunning  uulwurdx  from  the  base  of  tho  montul  proocss 
on  each  side,  is  a  well-markMl  ridge,  the  cxtcnuil  oblique  lino.  This  ndgu  in  at 
first  nc*rly  horizontal,  but  afterwards  inclines  u]>wardfl  and  backwards,  and  is 
oontinuons  with  the  anterior  border  of  the  ramus:  it  afibrda  attachment  to  the 
Depressor  Uibit  inferioris  anct  Depressor  anguli  oris;  below  these  the  Plntynni 
m^oidsa  is  imterted.  Th«  cxtcnml  obii<iuc  line,  and  the  internal  oblique  01 
mylo-hyoidean  line,  to  be  hereafter  dcscritjed,  divide  the  body  of  the  bone  into 
a  sapenor  or  alveolar,  and  an  inferior  or  basilar  portion. 


gif.  Mt.— In&rloT  Uaxi]Ui7  Daa».    Ont#r  Surfsoo.     8i<Ie  View. 
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The  inteMw/  turface  (fig,  57)  ia  concave  from  side  to  rade,  convex  from  above 
downwards.  In  the  middle  line  \»  »n  iitdi^Iiriot  linear  depression,  corresponding 
to  the  symphysis  cxtermdly;  on  cither  »ido  of  this  depression,  juat  Kdow  its 
centre,  are  four  promincTit  lufii^rcles,  placed  in  pairs,  two  above  and  two  below ; 
they  are  called  the  genial  lulereUa,  and  aftbni  attachment,  the  upper  pair  to  the 
Genio-hywioeei  niu.'icleii,  the  lower  pair  to  the  Genio-hyoidei  )nuscle.i.  i>>metimea 
the  tuberoles  on  each  aide  are  blended  into  one,  or  they  all  unite  into  an  irregalar ; 
entioencie  of  bon^  or  nothing  but  an  irregularity  may  bo  seen  on  the  aurfaco  of  1 
tbe  bone  at  ihia  (muI.  On  either  side  of  the  gcni.il  tubercles  is  an  oval  dcprefttdon,  < 
the  .toblingual  fossa,  for  lodging  the  sublingual  gland ;  and  beneath  tho  fossa  »■* 
rough  depresaioa  on  eaeh  side,  which  gives  attachment  to  the  anterior  belly  of  tho 
Digastric  mnsclc.  At  tlie  back  part  of  the  sublingual  fossa,  the  internal  ohhquo 
or  mrlo-hyoidean  lino  commences;  it  lit  iit  first  laintly  marked,  hut  becomes  more 
distbct  as  it  pwses  upwards  and  oittwimK  and  is  cspeciallr  prominent  opposite 
tbe  last  two  molar  teeth ;  it  divides  llie  lateral  surface  of  the  bone  into  two  por- 
tioos,  and  afPjnl*  attachment  throughout  its  whole  extent  to  tlie  Mylo-hyoid 
mnacle,  the  Superior  constrictor  being  attacheil  alxivo  ius  pa^terior  extremity, 
nearer  the  alveolar  margin.  The  portion  of  bone  alxivc  tliis  ridge  ia  smooth,  and 
wvcred  by  the  mucous  inembr.ino  of  the  mouth ;  whilst  that  below  it  presents 
an  oblong  depression,  the  submaxillary  fossa,  wider  behind  than  in  front,  for  tho 
lodgment  of  tho  submaxillary  gland.  Tho  superior  or  alimolar  border  is  wider, 
and  its  margins  thicker,  behind  than  in  front.  It  ia  hollowed  into  numerous 
cavitie*.  for  the  reRejuioD  of  the  teeth ;  these  are  sixteen  in  number,  and  vary  in 
_   depth  and  size  according  to  the  teeth  which  tjiey  contain.    The  inferior  border  is 
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a  shallow  groove,  just  where  the  body  joina  the  mmu»,  over  vhich  the  &cial 
artery  turns, 

Tlic  Prrpcndicular  Portions  or  Rami  are  of  a  ciuadrilateral  form.  Each 
prcsoiits  for  vxiiiiiiuntiuu  two  (•iirfinroj*,  four  borders,  iind  two  profmsires.  The 
external  aur/oiK  is  fiat,  marked  with  ridges,  and  gives  attiichmuut  throii|;hout 
a«>rly  the  wliole  of  il«  extent  to  ilie  Massctor  muBclo-  Tlio  inlrmal  swjacr  pre- 
jwnts  about  its  centre  the  oblique  aperture  of  the  inferior  deiiUU  canal,  for  llw 
iMu»age  of  the  inferior  dental  vesaels  and  nerve.  The  margin  of  this  opening 
ift  irregular;  it  presents  in  front  a  promint-nt  ridge,  surmounted  by  a  sharp  spine, 
which  gives  att-ichment  to  the  inteniid  hilcral  ligiimnit  of  llie  lower  jaw ;  and  at 
its  lower  and  back  part  a  notch  Iwidiug  to  a  gniovi-.  the  inyh>-hyoid€an,  which 
runs  oblitiuelv  downwards  to  the  back  part  of  tin?  stibinaxilliiry  fos-tji,  and  lodges 
the  mvlo-hyoid  vessels  and  nerve ;  behin<l  the  groove  ia  a  rough  Kuriaecv  for  the 
insertion  of  the  Internal  pterygoid  miisele.  The  inferior  dental  canal  doscenda 
obliquely  downwards  and  forwanls  in  the  substance  of  the  ramus,  and  then  hori- 
zontally forwards  in  the  body;  it  is  here  placed  under  the  alve<tli.  with  which  it 
communicntc-5  by  small  openings.  On  arriving  at  the  incisor  teeth,  it  turns  back 
to  tionimunicute  with  the  mental  foramen,  giving  otY  two  small  canals,  which  rim 


Fig-  67. — InfBrior  Uazillftr/  Baue.     lnu*r  Sarbus.    Bide  View. 
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forwanl.  to  be  lost  in  the  cancellous  tissue  of  the  bone  beneath  the  incisor  tocth. 
This  canal,  in  the  posterior  two-thirds  of  the  bone,  runs  nearest  the  internal  sur- 
face of  the  jiiw;  and  in  the  anterior  third,  nearer  its  external  surface.  It*  walla 
are  comimscd  of  conii>act  tissue  at  either  oxtrcmily,  cancellous  in  the  centre.  It 
contain.-*  the  inlerior  dental  vessels  and  nerve,  from  which  branches  are  distributed 
to  the  teeth  through  small  apertures  at  the  bases  of  the  alveoli.  The  tipper  border 
of  the  ramus  is  thin,  and  pra^ents  two  processes,  separated  by  a  deep  concavity, 
the  sigmoid  notch,  (^f  theiaj  proces,ses,  the  anterior  is  the  coronoid,  tiie  posterior 
the  condyloiii. 

The  CoronaiJ  Prorega  is  a  thin,  flattened,  triangular  eminence  of  bone,  urbicll 
varies  in  ,ihajie  and  si/,e  in  different  subjects,  and  servea  essentially  for  the  attach- 
ment of  the  Temporal  muscle.  Its  artcmal  surface  is  smooth,  and  aSbrda 
attachment  to  the  Ma!?se(er  and  Temporal  muscles.  Its  internal  surface  gives 
attachment  to  the  Tcm[M)ral  muscle,  and  presents  the  cftmmcnccmcnt  of  a  longi- 
tudinal ridge,  whieh  '\*  continued  to  the  posterior  part  of  the  alveolar  process.  On 
the  outer  aide  of  this  ridge  is  a  deejJ  groove,  continued  below  on  the  outer  side  of 
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l^lreolar  process ;  lliis  ridge  and  part  of  the  groove  afford  attaclimcQt,  abov^ 
lo  the  Tenrij>oral ;  Wlow,  U}  ihv  Buccinjttor  muscle. 

The  (}>rulytoid  Prowat,  iihort«!r  but  thiokcir  iban  tbe  coronojd,  consists  of  two 
pottioiu:  the  condyle,  and  thu  constricted  uortioii  whicb  supports  the  condyle,  the 
neck.  The  condyle  is  of  an  oblong  form,  ita  long  axis  being  traniivcrse.  and  net 
obliqnciy  on  the  iteck  in  such  a  manner  that  its  uutvr  end  is  a  little  more  forward 
and  a  Uttle  lii^lier  tluin  it.-<  inaer.  It  i«i  convex  from  before  backward^  and  from 
mde  to  aide,  the  articnlar  siirfaoo  extending  furtlier  on  the  posterior  than  on  the 
anterior  surfiwe.  The  neck  of  the  condyle  is  (ialteuei.1  from  before  bm.^kwardig! 
and  strcngthencfl  by  ridf;e«  which  descend  from  the  fore  part  and  sides  of  the 
condyle.  It^t  lateral  ninrgiua  are  narrow,  and  present  externally  a  tubercle  for 
tbu  external  lateral  lignmnit.  lu  im«lerior  Mirfuce  is  convex;  itn  anterior  in 
hollonrud  out  on  tt^  iniitrr  Mde  by  a  deprcjwton,  the  pterygoid  fowto,  for  the  attach* 
ment  of  the  Extenial  pl<-rygoid  musele.  The  fowrr  bonlrr  of  the  ramus  is  thi«k,| 
nntight,  and  «>ntinuoii3  with  the  body  of  the  \)on<i.  At  its  jmnaiim  with  the 
poMerior  border  is  the  angle  of  the  jaw,  whieli  is  either  inverteii  or  everted,  and 
marked  by  rough  oblique  ridges  on  each  side  for  the  attachment  of  Ifie  Masseter 


externally,  and  the   Internal  pterygoid    internally;   and,  between  them,  is  the 
attachment  of  the  stylo-maxillary  ligament.     The  anterior  border  is  thin 
thicker  below,   and  continuous  with  the  external  oblique   line. 


al)ove, 
The  posterior 
hunitf  is  thick,  smooth,  rounded,  and  covered  by  the  parotid  gland. 

The  S^jmoid  Xoteh,  separating  the  two  proccaset^  ia  a  deep  semilunar  depression, 
CiOSBAd  by  the  masucteric  artery  and  ner\'c. 

Vcvrlopavnl.  This  bone  is  forineil  at  such  an  eivrly  period  of  life,  before,  indeed, 
uy  other  bone,  excepting  the  clavicle,  that  it  has  been  found  imposstlilc  at  present 
to  determine  its  earliest  condition.  It  appears  probable,  however,  that  it  is  lievel- 
Oped  by  two  eentr^i,  one  for  each  lati^ral  half,  the  two  aegriionts  meeting  at  the 
vnaphfsas,  where  they  become  united.  Additional  centres  have  also  been 
oMcrihed  for  the  coronoid  process,  tiie  condyli;,  the  angle,  and  the  Uiin  plate  of 
lioae  which  form-i  tlie  inner  side  of  the  alveolus. 
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Cdances  pbodpckd  is  tde  Lower  Jaw  by  Age. 

11ic  chaa][vi  which  lh«  Loirer  Jaw  nnilrr]tnc>>  nrior  birth,  rrlntd — 1.  To  thcallrrntinniii-irrrtifd 
in  the  bodf  of  the  bane  by  tine  Ant  aad  H-cond  ilcnlitiDa»,  ihc  In**  of  ttii-  tii-lh  iu  ibt-  uffrd.  and 
lbs  snfe8«q«eat  absomlioD  of  ifae  alr^itill ;  3.  To  ihv  siiu  uuU  situailun  uf  llu»  di-uul  vuiul ;  aod, 
1  To  Um  aiwlo  at  which  ihc  nunns  joinx  with  the  boily. 

Al  birth  (nj[,  59|,  tho  hone  consisiln  of  two  klrrnl  hnlvps,  nnitrd  bv  fihro-pnrtilft)rinon«  tiMnc, 
U  which  oDi.'  or  two  ottuuui  nuclL'i  un.'  Kvurrully  rotiiiil.  'Vhv  hai\y  if  ■  mvrv  nhi'll  of  lionr.  con. 
Uining:  th'>  6iK'k>-Is  of  iho  two  bcisor.  Uie  ciiiiiui.',  utiil  the  firal  molur  tcetli.  impt'rfi'cll^v  |>urljtiim<'d 
from  on"  unoihir.  The  ilr-nul  canal  i«  of  liirpe  sim,  tinii  nine  near  the  lower  l'<>r<U'r  of  \hv  I'oriy. 
Ibc  iQ^ntiil  fnranciLrn  oprniuji;  brnrnlh  lhi>  Koclcct  of  the  lir>I  molnr.  1'hc  aiig^lc  u  olitufc,  from  the 
j»wi  Dot  lic^inK  IU  vet  wparatcil  liy  thi^  iTuplion  of  the  tci'th. 

Afier  birth  {fiif.  5*).  toe  two  ucKiW-'ats  of  Ihu  bone  bct'omi?  joinn!  al  tho  >vmpliv*i^  from  below 
npwunl*.  in  the  tinit  year;  but  u  Init^e  uf  separaliou  mny  bu  viHible  tu  iho  bi-|'iun:Dit  uf  llir  second 
year,  near  tbe  n]T^'>lar  taarj^in.  The  body  (leeomea  eluu^'iiled  ia  its  whole  lenicih.  but  nioiv  OBpe- 
doUf  behind  thi«  mr.'nt.il  fornmrn.  to  provide  spiice  fur  the  ifariN^  aitdilionitl  Irrlh  ilevcbijii-ilin  ihin 
part.  The  d-plh  of  ibp  body  hcconips  prenlcr.  owin^  to  inerensrd  jfrowlh  of  Ibn  nlvcubir  pnrt. 
I*  kfurd  loom  for  lliu  funj-'s  of  the  Iceth,  nnd  by  ihichrning  of  the  onbdimtal  norliou  whirh  enublc* 
Ihf  Jaw  to  withstand  tbe  powerful  nction  of  Ibe  RiMticntoTT  mmtclcn ;  bot  tne  Blveobir  porlioa  is 
Ike  iWp^r  of  llie  two,  uud.  eoust'ciucuily.  the  chief  port  of  (he  body  hen  above  tlie  oblirjiiti  line. 
The  dcotnl  catttS.  after  llie  Bet'oud  deotitkin.  is  niliinted  just  ubott'  tbe  level  of  Ihe  mylu-byoid 
rtdgc :  aod  the  mental  fornmeu  otiupie!'  Ilie  position  usual  to  it  in  the  adult.  Tlic  angle  Iwi'oincii 
kM  ol>t«*e.  owlnir  to  Ihe  separallon  <if  the  juws  by  the  teelh. 

bithtadM  jfijf,  60).  (he  aUyoUr  nud  basilar  portions  of  the  body  nn*  iiininlly  of  equal  deplb, 
Tke  Mental  fonimen  opens  midway  lielwcen  the  upper  nnd  lower  border  of  tfie  bi-iie.  and  the 
dtalal  cuul  rani  neatly  pnmllc!  with  the  mylo-hyoid  line.  The  mmua  ia  almost  vertical  la 
4lrectii>n,  nnd  joins  ihc  body  D<?urly  at  ritrht  lUiKles. 

Ia  old  lUff  (ftg,  61),  the  6one  beeome*  irretilty  reduced  tn  ulie:  for.  willi  the  lo«  of  the  iMlfa. 
Iho  alrralnr  proeem  is  nbflnrbed,  and  the  bai.ilar  pnrt  of  the  bone  ninne  remains :  eon-eunently, 
the  (hief  part  of  the  bone  i«  Wou.'  the  oblique  line.  The  dental  rnnal.  «iih  the  mentftl  foramen 
OKniog  trani  it,  ia  cloao  to  tbe  alveolar  border,    Tbu  rani  are  oblitiut  b  dinctlon,  uod  ihu  angle 
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Side  View  of  thb  Loweb  Jaw  at  DiFPEBEyr  Pebiods  of  Life. 

Fig.  SS.— At  Birth. 


Fig.  50— At  PubBrtj-. 


Fig.  GO.— In  tliH  Adnlt. 


m:£Qk3M 


Fig.  61.— In  Old  Age. 


SUTURES   OF   TUB   SKULL. 


Vt 


^^^Articulait'Mu.  VT'iih  Uie  f^lenoid  toessB  of  the  two  temponl  bones. 
I  AttaciiuKnt  0/  Muxlts.  liy  iw  extcmul  surfaco.  oommencing  »t  the  sjmpbjma^ 
Hand  prooeediug  backwards:  Levator  mtruti,  I)L-prcdsor  labii  iiifurioris,  Dcprvs^or 
W  ao^oli  oris,  PlatyHma  myoi<lc§,  Bucviuutur,  Mni>0«b;r.  By  iu  intvrual  siirfuo;,  00m- 
mcQciaff  at  the  same  poiiit;  Gciiio-hjo-gloiwtiit,  Oonio-tiyoideus,  ^fyloliyuideiu^ 
I)iga»tncu8,Saperiorooiu$trictor,Ten]ponu,littemal  pterygoid,  KxteniiU  pterygoid. 


I 


I 


THE    SUTURES. 

The  bon«3  of  the  cranitim  sud  face  urv  comiootvd  to  each  other  hf  metatfl  oCl 
■aturee.     Tbo  deulatiotu;  by  which  they  iiru  juiiiud  uirc  ooofined  to  tb«  exttnul* 
table,  the  edges  of  th«  iuturnal  table  lying  merely  ia  appoMitioo  with  the  vuntiguous 
bone.    The  Cranial  Suiwcs  tD«v  be  divided  Into  three  mti :  1.  Th<ise  at  the  ve^ 
tex  of  the  skull.    2.  Thoaa  at  ibe  side  of  the  flkull.    S.  Iluy^e  at  tbe  base. 

Tbo  siiturvs  at  the  vertex  of  the  skull  are  three,  tbe  ahgittal,  coronal,  and  tamb< 
dwd. 

Tbe  SagiUnl  Svturt  (interpart'eto/)  is  formed  by  the  junction  of  tlie  two  parietal 
bones,  and  extend.-*  fVom  tbe  middle  of  the  frontal  bone,  backwards  to  the  superior 
angle  of  the  occipital.  In  cbiklbood.  and  occasionally  in  tbe  adult,  when  the  two 
halved  of  the  frontal  bone  are  not  united,  it  is  continued  forwards  to  the  root  of  the 
now.  Thi»  suture  sometimes  presents,  near  its  posterior  extremity,  the  parietal 
foramen  on  each  side ;  aud  in  iront.  wlmro  it  joins  the  coronal  suture,  a  space  is 
oocaaionally  left,  which  incloaes  a  larg.i  Wormian  bone. 

Tbe  Ctronat  S'Jttire  (fronto-paricta!)  i-xtcnds  transveraely  across  the  vortex 
of  Ibc  skull,  and  connects  the  frontal  wilb  the  parietal  bonca.  It  commences  at 
the  extremity  of  the  great  wing  of  tbe  sphenoid  on  one  side,  and  tcrminutrs  at  the 
BOM  point  00  the  opposite  side.  The  dentations  of  this  suture  arc  more  marked 
It  the  ndcs  than  at  tbe  summit,  and  are  so  constructed  that  the  frontal  rests  on  the 
ptrietal  above,  whilst  laterally  the  frontal  sup]K>rts  the  parktal. 

The  Lamffhid  SiUurr,  (ocipHo-parirtal),  so  called  from  its  resemblance  to  tbe 
Oreek  letter  a,  connects  the  oceipital  with  the  parietal  Ixjiics.  It  comniunces  on 
ocb  tiido  at  the  mastoid  portion  of  the  temporal  hone,  and  inclines  upwards  to  the 
Old  of  the  sagittal  suture.  Tlie  dentations  of  this  suture  are  vwry  deep  and  dia- 
tinct,  and  are  often  interrupted  by  (wveral  small  Wormian  bont-a. 

Thexuturesattbesideoi  tbe  i<lcull  are  aUo  three  in  number:  tlte  sphenoparietal, 
a^namo- parietal,  and  mastoparielal.  They  are  subdivisions  of  a  single  suture, 
formed  between  the  lower  Iwrder  of  the  jiarietal,  and  the  temporal  and  sphenoid 
bonci,  and  which  extcnihi  from  tbe  lower  end  of  the  larabdoid  suture  lieuind,  to 
the  lower  end  of  the  coronal  suture  in  front. 

The  Spheno-parietai  is  very  short;  it  is  formed  by  the  tip  of  the  great  wing  of 
Ibe  sphenoid,  which  overlaps  the  anterior  inferior  angle  of  the  parietal  bona. 

The  Sjuamo-parietai,  or  squamous  suture,  is  arched.  It  is  formed  by  the 
■qnunous  portion  of  tbe  temporal  bone  overlapping  the  middle  divisioD  of  the 
lo«w  bonier  of  tbe  parietal. 

Tie  M^iuVi-paridal  is  a  short  suture,  deeply  dcntatdl,  formed  hv  the  posterior 
inferior  angle  of  the  parietal,  and  the  superior  border  of  Uie  mastoi<l  portion  of  the 
tfaporal. 

Tbe  snlures  of  Uie  base  of  the  akull  are,  the  banlar  in  tbe  centre,  and.  on  each 
(idc^tbe  petro-oocipital  and  masto-occipital,  the  petio-spbenoidal  and  tbe  stjuamo- 
tphenoidal. 

Iho  liasilar  Suture  is  formed  hv  tbe  junction  of  the  basilar  surface  of  the 
Wapital  bone  with  tbe  posterior  suriace  of  the  body  of  the  sphenoid.  At  an  early 
PWiod  of  life,  a  thin  plate  of  cartilage  exists  between  these  bones ;  but  in  the  adult 
IW  become  inaeparnoly  united.  Between  the  outer  extremity  of  the  basilar  suture^ 
Kn  the  termination  of  thelainh<loid,Hn  irregular  suture  exists  which  is  suMividcJ 
Ufci  Iwo  portion*.  Tbe  inner  portion,  formeil  by  the  union  of  tbe  petrous  part  of 
the  temporal  with  the  occipital  bone,  is  terruod  the  pstro-occipital.  The  outer 
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portion,  fonn«d  by  the  junctLoa  of  the  mastoid  part  of  thii  temporal  with  the  occi? 
pitnl,  is  ciilluti  the  mtuto-occipilal.  Butwuen  tliu  bomta  Ibniiiiig  llic  i)0lro-occij)ital 
8utuii^  II  thin  pliite  of  cuTiUag«  exiitljt ;  in  the  nuuto-occipiuil  is  occiLsiunally  found 
thii  opening  ot  liie  mastoid  foraimm.  Butwucn  the  outer  extremity  of  the  basilar 
ftulure  and  the  spheiio-p.-irietal  an  irregular  suture  may  be  seen,  formed  by  the  union 
of  the  splionoid  with  tlie  temporal  Iwue.  The  inner  and  smaller  portion  of  iJiU 
suture  is  termed  the  petro-tp/nmoidal ;  it  is  formed  between  the  petrous  portion  of 
the  temporal  and  the  groat  wing  of  the  sphenoid :  the  outer  portion,  of  greater 
length,  and  arched,  is  Ibrmed  bolwoen  the  aquamoua  portion  of  tho  teraporaJ  and 
the  great  wing  of  the  sphenoid :  it  is  called  the  gquanio-ajj/u-noulal 

Tno  cranial  bones  arc  connoctod  with  those  of  the  face,  and  the  facial  hones  with 
each  other,  by  numerous  sutures,  which,  though  distinctly  markcii  have  received 
DO  special  names.  The  only  remaining  suturo  deserving  especial  consideration  is 
the  trantvtrse.  lliis  extends  across  the  upper  part  of  the  titee,  iind  is  formed  by 
the  junction  of  ihu  fronttil  with  the  facial  bones;  it  extends  from  the  extemiu 
angular  prow-s.*  of  one  cide,  to  the  same  point  on  the  oppO!<ile  side,  and  eonnccw 
the  frontal  with  the  malar,  tlie  sphenoid,  llie  ethmoid,  the  lachrymal,  the  suj^rior 
maxillary,  and  the  naiiai  lionai  on  each  vide. 

The  sutures  r(-main  separate  for  a  considerable  period  after  the  complete  forma- 
tion of  the  skull.  It  is  probable,  that  they  serve  tlie  purpo.te  of  permitlinfi  the 
growth  of  the  bones  at  their  margins;  while  their  peculiar  formation,  ana  the 
interposition  of  the  sutural  ligament  between  the  bone*  forming  them,  prevents 
the  dispersion  of  blows  or  jars  received  upon  the  skull.  Mr.  Humphry  remarks, 
"that,  as  a  general  ruli>,  the  sutures  are  first  obliterated  at  the  parts  in  which  the 
OssiQcalion  of  the  skull  w:i»  lust  completed,  viz..  in  the  neighborhood  of  the 
fontanelles;  and  the  eiunial  bones  seem  m  thisrcf-pcet  to  "biwr\'e  a  similar  law  to 
that  which  regulates  the  union  of  thu  epiphyses  to  ihc  shulls  of  the  long  bones." 


TnB  Skull. 


'« 


The  Skull,  formed  by  the  union  of  the  several  ernnial  and  facial  bones  already 
described,  when  considered  as  a  whole,  is  divisible  into  live  regions;  u  sujjerior 
region  or  vertex,  nu  inferior  region  or  ba»e,  two  lateral  rcgion:S,  and  an  anterior 
region,  the  face. 

■Vertex  oe  the  Skxtll. 

The  Superior  Region  or  YcHrJ:  presents  two  surf;ices,  an  external,  and  an  internal. 

The  External  Sur/acc  is  boumled,  in  front,  by  the  nasal  eminences,  and  super- 
ciliary ridges;  behind,  by  the  occipital  protuberance  and  sujterior  curved  lines  of 
the  occipitKl  bono ;  laternlly,  by  an  imaginary  line  extending  from  the  outer  end  of 
the  superior  curved  line,  tdong  tho  temporal  ridge,  to  the  external  angular  process 
of  the  frontal.  Thin  suriiwo  includes  the  vertical  portion  of  the  fronliil,  the  greater 
part  of  tho  jiarielal,  and  the  superior  third  of  tlie  occipital  bone;  it  is  smooth, 
<!onvex,  of  an  elongated  oval  form,  crossed  transversely  by  the  coronal  suture,  and 
from  bcibre  backwards  by  the  sagillal,  which  terminates  behind  in  the  lambdoid. 
From  before  backwards  may  be  seen  the  frontal  eminences  and  remains  of  the 
suture  connecting  the  two  lateral  halves  of  tho  frontal  bone ;  on  each  side  of  the 
sagittal  suture  are  tho  parietal  foramen  and  parietal  eminence,  and  still  more  pos- 
teriorly the  smooth  convex  surface  of  tho  occipital  bone. 

The  Iniemal  Stir/aee  is  concave,  presenting  eminences  and  depressions  for  the 
convolutions  of  tlio  cerebrum,  and  numerous  furrows  for  the  lodgment  of  branches 
of  the  meningeal  arteries.  Along  tho  middle  line  of  this  surfuce  is  a  longitudinal 
groove,  narrow  in  front,  where  it  terminates  in  the  frontal  crest:  broader  behind; 
It  lodges  the  superior  loa^tudinal  sinus,  and  its  margins  afford  attachment  to  the 
fiilx  cerebri.  On  either  wide  of  it  are  several  dejiriiasions  for  the  Pacchionian 
bodies,  and  at  its  back  part,  the  internal  openings  of  the  parietal  foramina.  TliiB 
surface  i.s  eriw.'wd.  in  iVont,  by  tho  coronal  aului-e ;  from  Wibre  backwards^  by  the 
sagittal;  behind,  by  tlie  lambdoid. 
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Tli«  Internal  or  Cfrehral  Surface  (fig.  62)  prcKcnts  ibrcc  fossio  on  cnch  fii<iv 
callutl  Ui«  onfanV,  miiJilk  and  pontert'or  fo»tiii;  of  th«  cranium. 

The  Antmnr  Fo»»a  ia  formed  by  the  orbital  pliite  of  the  iVonWl,  the  crihriform 
plnta  of  the  ethmoid,  the  ethmoidal  proccw  and  leaser  wing  of  the  sphenoid.  It 
la  the  mait  elevated  of  the  tliree  foasue.  convex  extemallv  w-bere  it  corresponds  to 
the  roof  of  the  orbit,  concave  ia  the  median  Hue  in  the  situation  of  iho  cribriform 
plate  of  the  ethmoid.  It  ia  traveraod  by  three  suturea,  the  etjimoido-frontal, 
othmo-Hphenoidal,  and  fronto-sphcnoidal ;  and  lodges  the  anterior  lobe  of  the  cere- 
brum. It  presents,  in  the  nn^diau  line,  from  before  backwards,  the  commcnccrDcnt 
of  the  groove  for  the  superior  longitudinal  einu*,  and  crest  for  the  utluchmcut  of 
the  falx  cerebri;  the  foramen  ciecum,  this  iipcrlurc  being  formed  by  the  frontul  and 
crista  galli  of  the  ethmoid,  nud,  if  perviousi.  transmitting  a  small  vein  from  lh«  now 
to  the  Hupenor  longitudinal  sinu».  Behind  the  foramen  etucum  is  tlkc  crista  gnlli, 
the  poirtcrior  margin  of  which  afVonls  attuvhmciU  to  the  falx  cerebri.  On  either 
side  of  the  crista  galli  is  the  oHitctory  groove,  which  supports  the  bulb  of  the 
olfactory  nerve,  jierforated  by  three  rows  of  orifices  wLich  give  passau:^  to  its 
filameni-H;  and  in  front  by  a  slil-lilco  opening,  which  tranrimiLt  the  nasal  branch 
of  the  ophthalmic  nerve.  On  the  outer  side  of  each  olfactory  groove  are  the 
interna!  openings  of  the  anterior  and  posterior  ethmoidal  foramina;  the  former, 
situated  aoout  the  middle  of  its  outer  margin,  transmits  the  nasal  nervc>  which 
runs  in  a  groove  along  itssurfaco  to  the  slit-like  opening  above  mentioned;  whilst 
the  latter,  the  posterior  ethmoidal  foramen,  opens  at  the  back  part  of  the  margia 
under  cover  of  a  projecting  lamina  of  the  sphenoid;  it  transmits  the  posterior 
ethmoidal  artery  and  win  to  the  poetiTrior  etlimoidal  cells.  Further  bucle  in  the 
middle  line  is  the  ethmoidal  spine,  bounded  behind  by  an  vleT«t«d  ritlgc  sepa- 
rating a  longitudinal  gniove  on  each  side  which  supports  the  olfactory  nerve. 
The  anu-rior  fatsa  prejwnta  laterally  eminences  and  depressions  for  the  convolt)> 
lions  of  the  brain,  and  groovefl  for  the  lodgment  of  the  anterior  meningeal  arteries. 

Tlie  Miililk  FwiiOy  somewhat  deeper  than  the  preceding,  ia  narrow  in  the  middle, 
and  boijomea  wider  as  it  expands  laterally.  It  is  bounded  in  front  by  iha  posterior 
margin  of  the  letter  wing  of  the  ^hcnoid,  the  anterior  clinoid  proeei»,  and  the 
ant^^rior  margin  of  the  optie  groove;  behind,  by  the  petrous  portion  of  the  tem- 
poral, and  basilar  suture;  externally,  bv  the  srjuamous  portion  of  the  temporal, 
and  anterior  inferior  angle  of  the  parietal  bone ;  and  is  separated  from  its  follow  by 
the  sella  Turcica.  It  is  travor.'tea  by  four  sutures,  the  squamous,  sphenoparietal, 
sphcno-tcmporal,  and  pctro-sphenoidal. 

In  the  middle  line,  from  before  backwards,  is  the  optic  groove,  which  supports 
the  optic  commissure,  terminating  on  each  side  in  the  optic  foramen,  for  the 
pa*suge  of  the  optic  nerve  and  ophthalmic  artery;  behind  the  optic  groove  i» 
the  olivary  process,  and  laterally  ihc  anterior  clinoid  ])roccs«r»,  which  niford 
attachment  to  the  folds  of  the  duru  mater,  which  form  the  caverniius  sinuses. 
Separating  the  middle  fossiu  is  the  sella  Turcica,  a  deep  depression,  which  lodgM 
the  pituitary  glund,  bounded  in  fnmt  by  a  small  eminence  on  either  idde,  toe 
middle  clinoid  process,  and  behind  by  a  brood  square  plate  of  bone,  surmounted 
at  each  superior  angle  by  a  tubercle,  the  posterior  clinoid  process;  beneath  tha 
latter  process  is  a  groove,  for  the  lodgment  of  the  sixth  nerve.  On  each  side  of  the 
sella  Turcica  is  the  cavernous  groove;  it  is  broad,  shallow,  and  curved  somewhat 
like  the  Italic  letter/:  it  commences  behind  at  the  foramen  lacerum  medium,  and 
terminates  on  the  inner  side  of  the  anterior  clinoid  process.  This  groove  lodges 
the  cavernous  sinus,  the  iutenial  carotid  artery,  and  the  orbital  nerves.  The  siacs 
of  the  middle  fossa  arc  of  considerable  depth;  they  present  eminences  and  depres- 
sions for  the  middle  lobes  of  the  brain,  and  grooves  for  lodging  the  brunches  of 
the  middle  meningeal  artery ;  the  latter  commence  on  the  outer  side  of  the  fora* 
men  spinosum,  and  consist  of  two  large  brancfaee,  an  anterior  and  a  posterior;  the 
former  passing  upw:trds  and  forwards  to  the  anterior  inferior  angle  of  the  parietal 
bone,  the  latter  passing  upwards  and  baekwartls.  Tlic  following  foramina  may 
also  he  seen  from  before  backwards.     Most  anteriorly  i.s  the  foramen  lacerum 
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anterins,  or  ephcnoidal  fiasMrc.  foniHil  alwvc  bj  tLo  lesser  wing  of  the  splionoid ; 
below,  by  tti«  (pvutcr  wing;  intunmlly,  bv  the  budy  uf  the  sphvituid;  and  com- 

SileU-d  ttxtcrnally  by  the  orbital  plal«  t>f  iVe  iVontAl  bone.  It  transmits  the  tbird, 
burth.  tbti  three  bnuiches  of  the  ophihalmic  division  of  the  fifth,  the  «ixtb  Dcrve^ 
and  tlie  opblholinio  vein.  Behind  the  inner  extremity  of  the  i<phenoidal  fisiiure 
i*  the  foramen  riftuitdum,  for  the  pa^a^  of  the  t<econil  dt\'i.-oon  of  the  fifth  or 
superior  maxtllnry  nerve ;  j>tilt  more  posteriorly  is  seen  a  8inall  oritli'^e,  llie  foramen 
Vertalii :  tliL-«  opening  is  ntoated  between  the  foramen  rotundum  and  foramen  ovale, 
a  tittle  internal  to  both ;  it  varien  in  fdze  in  diiTerent  individuabi,  and  transmits  a  amall 
vein.  It  openii  belov  in  the  pterygoid  foaaa.  Just  at  the  outer  side  of  the  scaphoid 
depreauon.  Behind  and  external  to  the  latter  opening  is  the  foramen  ovale,  which 
traasmitA  the  third  division  of  the  fifth  or  iufcrior  mzixillary  nerve,  the  small 
meningeal  artery,  and  the  small  pctrosid  nerve.  On  the  outer  side  of  the  fommca 
oralc  13  iho  foramen  spinosam,  for  the  p,i»atec  of  the  middle  meningeiil  Brtcrr; 
and  on  the  inner  aide  of  the  foramen  ovale,  the  foramen  lacerum  milium.  Tne 
lower  part  of  this  aperture  is  filletl  up  with  cartilage  in  the  recent  slate.  On  the 
anterior  surGioc  of  the  petrous  portion  of  the  temporal  bone  is  seen,  from  without 
iDwanls;  the  eminence  caused  by  the  projection  of  the  superior  semieireular  euual, 
and  the  groove  le«(ling  to  the  liinttiM  Fallnpii,  for  the  transmission  of  the  petrosal 
braneh  of  the  Vidian  nerve;  beneath  ii,  the  smaller  criwve,  for  the  piusnge  uf  the 
smaller  petro^l  nerve;  and  near  the  apex  of  the  bone,  the  depre^-sion  for  the 
Cascierian  ganelion,  and  the  oritioo  of  tlie  carotid  canal,  for  Uie  passage  of  tho 
iuemal  carotid  artery  and  carotid  plexus  of  nerves. 

The  PiMterinr  Fosaa,  deeply  concave,  is  tho  largest  of  the  three,  and  sitnated  on 
a  lower  level  than  either  of  the  preceding.     It  is  formed  by  the  oeeipii«I,  the 
petrous  and  nuistoid  portions  of  the  temporal,  and  tho  posterior  inferior  angle  of 
tho  parietal  bone ;  is  crossed  ty  three  sutures,  the  petro-occipJtal.  masto-oecipital, 
and  masto-porieta) ;  and  lodges  the  cerebellum,  pons  Varolii,  and  medulla  nbhm- 
gata.    It  is  separated  from  the  middle  fossa  in  the  median  line  by  the  ha-tiUir 
nttnrc^  and  on  each  side  by  the  superior  border  of  the  petrous  portion  of  llw 
temporal  bone.      This  scrvca  for  the  attachment  of  the  tentorium  corebclli,  is 
grooved  extcruHlIy  for  the  superior  petrosal  sinus,  and  iil  its  inner  extremity  pre- 
Kan  a  notcli,  upon  which  TC^K  the  fifth  nerve.     Its  cireumrervnco  is  bounded 
pMteriorly  by  the  grooves  for  the  lateral  sinuses.     In  the  centre  of  this  fossa  is 
Ihe  ibrnmen  magnum,  bounded  on  either  side  by  a  rough  tubercle,  which  gives 
■tiacliment  to  uie  odontoid  lignment^i;   and  u  little  alwve  these  are  seen  the 
intenial  openings  of  the  anterior  condyloid  foramina.     In  front  of  the  foramen 
aaffnnm  in  the  ba.'iilar  process,  grooved  for  tho  support  of  the  mcdtillii  oblougutu 
lotf  pon.i  Varolii,  and  articulating  on  each  side  with  the  petrmi.-*  [lorliiin  of  the  tem- 
wrai  bone,  ibrming  the  petro-oceipital  suture,  the  anterior  half  of  which  i.*  grooved 
wr  the  inferior  petrosal  sinuts  the  posterior  half  Iwing  encroached  upon  by  the 
tonuneQ  laeerum  poaterius  or  jugular  foramen.     This  foramen  is  partially  subdi- 
vided into  two  parts ;  the  posterior  and  larger  division  transmits  tho  internal  jttga> 
hr  Toin,  the  anterior  the  eighth  pair  of  nerves.     Above  tho  jugular  foramen  is  uie 
fatenial  auditory  foramen,  for  the  auditory  and  facial  nerves  and  auditory  artery ; 
bcfcind  and  external  to  this  is  the  slit-like  opening  leading  into  the  aqufcductus 
ttstibuli;   whilst  between  the  two  latter,  and  near  the  superior  border  of  tho 
pttieus  portion,  is  a  small   triangular   depression,  which   lo<lgcs  a   process  of 
IW  dura  mater,  and  occasionally  transmits  a  small  vein  into  the  substance  of  tho 
DODe.    Behind  the  foramen  mwnum  are  the  inferior  occipital  fossie,  which  loilgo 
the  lateral  lolx(s  of  the  cercbelmm,  separated  from  one  another  by  the  internal 
ooeipital  crest,  which  serve*  for  the  attaehment  of  ihe  fal.\  cerebclli,  and  loilgea 
tbe occipital  sinuses.     'ITiese  fossie  are  surmounted,  alKtve,  by  the  deep  traiwverso 
peeves  for  the  lodgment  of  the  lateral  sinii.'*es.     These  ohannels,  in  tlieir  passage 
OotTards,  groove  the  occipit,il  bone,  the  posterior  inferior  angle  of  the  parietal,  tho 
naooid  portion  of  the  temporal,  and  the  occipital  just  behind  the  jugular  foramen, 
■t  Ibo  back  part  of  which  they  terminate.     AVhcre  this  sinus  grooves  the  mastoid 
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part  of  tlie  Icmporjil  bone,  tlie  orifioo  of  the  ma»toi<!  fnramen  jnnv  he  sera ; 
ju«t  ppcviouM  to  iu  temiiuaiioii,  it  has  opening  into  it  tbe  posterior  c*iiiJyloid 
fornnien. 

'I'lie  Kxtenial  Surface  of  llie  IwiiMj  of  the  Rkult  (fig.  68)  in  extremely  irregular. 
It  is  bounded  in  iVont  by  the  incisor  teeth  in  the  upper  jaws;  behind,  by  the 
euperior  curved  lines  of  the  oceipitnl  bone ;  and  laterally,  by  the  alvt-olar  arch,  the 
lower  border  of  the  malar  bono,  the  zygoma,  and  an  imagiuary  tiiif,  cxltndbig 
from  the  zygoma  to  the  mairtoid  proceaa  and  extremity  of  the  BnpLTior  curved  line 
of  the  occiput.  It  is  formed  by  tnc  palate  procusses  of  tht;  two  siijKrior  ma&ilhirj 
and  palate  bonesy  the  vomer,  the  pterygoid,  under  siirfiii;e  of  the  great  wing, 
spinous  process  and  port  of  the  body  of  the  sphunoid,  the  under  curfoce  of  th« 
squauiou;!,  mustoid,  nud  petrous  imrtiimH  of  the  tuuipornl,  and  occipital  1x>nes. 
Tlie  anterior  piirt  of  the  vmc  of  tlie  skull  is  raised  above  the  level  of  the  rest  of 
tlii.i  Murface  (when  (he  akuJl  is  turned  over  for  the  purpose  of  examination)^ 
surrounded  by  the  alveolar  jirrtei,-.-a,  wliieli  is  thicker  behind  tlmn  in  front,  and 
excavati'd  bv  si.\leen  dopres-Mons  for  lodging  the  teeth  of  the  upper  jaw;  they 
vary  in  depth  and  size  according  to  the  teeth  thev  contain.  Immeflialcly  behind 
the  incisor  teeth  is  the  anterior  palatine  fossa.  At  the  bottom  of  this  fossa  may 
osoally  be  seen  four  apertures,  two  placed  laterally,  which  open  above,  one  in  the 
floor  of  each  nostril,  and  transmit  the  anterior  pnlatiuo  vessels,  and  two  in 
the  median  line  of  the  intermaxillary  suture,  ono  in  front  of  the  other,  the  moRt 
anterior  one  transmitting  the  left,  and  the  posterior  one  (the  larger)  the  right 
Haso-pulfltiiic  nerve.  These  two  latt«r  canals  are  soineljiues  wiintiiig,  or  they  may 
join  to  form  a  single  one,  or  one  of  llicm  may  open  into  one  of  the  lateral  can&Is 
above  referred  to.  The  palatine  vault  is  eoneave,  uneven,  perforated  by  numerous 
foramina,  marked  by  deprejssious  for  the  palatal  glands,  and  crossed  by  a  crucial 
suture,  which  indicates  the  point  of  junction  of  the  four  bones  of  which  it  is  com- 
posed. Ono  or  two  small  foramina,  ."jcen  in  the  alveolar  margin  behind  the  incisor 
t«cth,  ocea.Moiia!ly  seen  in  theailult,  almost  c-onstant  in  young  subjects,  are  culled  the 
wci'niw /nruvii'nii ;  they  transmit  nerves  and  vessels  to  the  inei.sor  teeth.  At  each 
pasterior  angle  of  the  hard  palate  ia  the  posterior  palatine  foramen,  for  the  trans- 
mUsion  of  the  jKJsterior  palatine  vcwels  and  anterior  palatine  nerre,  and  running 
forwards  and  inwards  from  it  a  groove,  which  lodges  the  samo  vessels  and  nerve. 
Behind  the  posterior  palatine  foramen  is  the  tuberosity  of  the  palate  bon^  per- 
forated by  one  or  more  accessory  posterior  palatine  canals,  ana  mnrkod  by  tbe 
commencement  of  a  ridge,  which  runs  tninsverscly  inward^  and  serves  for  the 
atlJichinvnt  of  the  tendinous  e-tjiansion  of  the  Tensor  palati  muscle.  Projecting 
bftokwards  from  the  centre  of  the  poHlcrior  border  of  the  hard  palate  is  the  pos- 
terior nasal  spine,  for  the  attachment  of  tho  Azygos  uvuliu.  Behind  and  above 
the  hai-d  pjdalo  is  the  posterior  aperture  of  the  narcs,  divideil  into  two  parts  by 
tho  vomer,  bounded  above  by  the  boily  of  the  sphenoid,  below  by  the  horii!<ontal 
plato  of  the  palato  bono,  and  laterally  by  the  pterygoi<i  pnwcsses  of  the  .sphenoid. 
Each  aperture  meiisures  bIkiuI  an  inch  in  llie  vertical,  and  half  an  inch  in  tlie 
transverse  direction.  At  the  base  of  tho  vomer  may  be  seen  the  expanded  ale 
of  this  bone,  receiving  betweeji  them  the  rostrum  of  the  sphenoid.  Near  the 
lateral  margins  of  the  vomer,  at  the  root  of  the  pterygoid  processes,  are  the 
pterygopalatine  canals.  The  pterygoid  j>rocess,  which  bounds  the  posterior 
nares  on  each  side,  presents  near  its  base  the  pterygoid  or  Vidian  canal,  for  tbe 
Vidian  nerve  and  artery.  Kach  proce-ts  consists  of  two  plates,  which  bifurcate 
at  the  extremity  to  receive  the  tuljcrosity  of  tho  palate  bone,  and  or©  separated 
behind  by  the  pterygoid  fossa,  which  lodges  the  Internal  pterygoid  muscle.  The 
internnl  plate  is  long  and  narrow,  presenting  on  the  outer  side  of  its  l>ase  the 
scaphoid  fo.v;a,  for  the  origin  of  the  Tensor  palati  muscle,  and  at  its  extremity 
the  hamular  process,  around  which  the  tendon  of  this  muscle  tum.^  The  external 
pl.Tvgoid  plaie  is  broad,  forms  the  inner  boundary  of  the  zygomatic  fossa,  and 
aflords  altachmeul  to  tho  External  pterygoid  muscle. 
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Behind  the  nual  Gmmd  in  tlic  niid'lJv  liitu  is  thv  Imsilnr  8urtflc«  of  the  occipital 
proaeotiug  in  ibi  cviilrc  tlie  phur^'tigval  spine  fur  Uiti  atUu;!itiicut  of  Um 
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Superior  cr>n«trictor  muBcIo  of  the  ptarvnx,  with  depressions  oa  each  nde 
insertion  of  tli«  lU-^aua  anticus  major  luid  miuor.     At  the  base  of  the  external 
pterygijiil  plate  i»  tlie  foramen  ovale;  )>cliuid  tliis,  thu  foramen  apinoeum,  and  the 

Srouiincut  spinous  proceaa  of  iho  apbenoid,  which  gives  attoehment  to  the  internal 
itcnd  ligament  of  the  lower  jaw  and  the  Laxntor  timpani  iniiKoIe.  External  to 
the  Kpiuous  process  is  the  glenoid  fossa,  divided  into  two  parts  by  the  Glascrian 
fi.<turc,  tho  imterior  portion  being  concave,  smooth,  bounded  in  front  by  the  emi- 
nentia  urtifnlaris.  and  ser>-ing  for  iLe  arliouUlion  of  the  comlyle  of  the  lower  jaw; 
the  iiDsterior  portion  rough,  bountled  behind  by  tlie  vaginal  jiroeess,  and  8er\-ing 
forthereiYjitiiin  of  part  of  the  parotid  gland.  Emerging  irom  between  the  InmintB 
of  tJie  vagiiud  process  13  the  styloid  process;  and  at  the  ba.se  of  this  process  is  the 
stylo-mastoid  foramen,  for  the  exit  of  the  facial  nerve,  and  entrance  of  tJie  stylo- 
mastoid arterv.  External  to  the  stylo-masloid  foramen  is  the  auricular  fissiirw  for 
the  auricular  braneh  of  the  pnenmoj<aatric,  bounded  behind  by  the  mastoid  process. 
Upon  the  inner  side  of  the  mastoid  proH^ss  is  a  deep  groove^  the  digastric  fowa; 
and  a  tittto  more  internally,  the  oeeipiial  groova  for  the  occipital  artery.  At  the 
base  of  the  internal  pterygoid  plate  is  a  large  and  somewhat  triangular  aperture 
the  foniiiien  laccmm  medium,  bounded  ia  front  by  the  great  wing  of  tho  sphenoid, 
behind  by  the  apex  of  the  petrous  portion  of  the  tenijwral  bouc,  and  internally 
by  the  body  of  tlie  sphenoid  niul  bitsilair  process  of  the  occipital  bone;  it  presents 
in  front  the  jjosterior  orifice  of  tho  Vioiau  canal;  behirid,  the  arn-rturc  of  tho 
carotid  canal.  The  ba-^ilar  eurfaoe  of  this  ojHjning  ia  filled  up  in  tije  recent  stale 
by  a  fibrocartilaginous  subatanee;  ac-rons  its  upper  or  cerebral  a.-'pect  pass  the 
internal  carotid  artery  and  Vidian  nerve.  External  to  this  aperture,  the  petro- 
Bphenoidal  suture  is  oltserved.  at  the  outer  termination  of  which  ia  seen  the  orifice 
of  the  canal  for  the  Eustachian  tube,  and  that  for  the  Tensor  tympani  mus«le. 
Behind  this  suture  is  seen  the  under  surface  of  the  petrous  portion  of  the  tem. 
poral  bone,  presenting  from  within  outwards  the  quadrilateral  rough  sxirfactv 
part  of  which  aflbrds  attachment  to  the  Levator  palati  and  Tensor  tympani 
muscles ;  external  to  this  aurl'aco  are  the  orifices  of  the  carotid  canal  and  the 
aqua>ductus  eochleje,  the  former  transmitting  tho  internal  carotid  artery  and  the 
ascending  branches  of  the  superior  cervical  ganglion  of  the  sjTnitathctic,  the  latter 
serving  for  the  piissage  of  a  small  artery  and  vein  to  the  cochlea.  Behind  the 
ciLTutid  canal  is  a  large  aperture,  the  jugular  fossa,  fumicd  in  front  by  the  petrous 
portion  of  the  temporal,  and  bi-iiiud  by  ilie  occipital;  it  is  generally  larger  on  the 
right  than  on  the  left  wide;  and  towards  its  cerebral  a.-'pect  is  dividetl  into  two  parts 
byaridgewf  bone.  wLichprojeclsnsnally  from  the  temporal,  the  anterior  orsinaller 
portion  transmilling  tho  three  divisions  of  the  eighth  pair  of  nerves;  the  posterior 
transmitting  tho  internal  jugular  vein  and  the  ascending  meningeal  vessels,  from 
the  occipital  and  ascending  pharyngeal  arteries.  On  the  ridge  of  bone  dividing 
tho  carotid  canal  from  tho  jugular  fossa,  is  the  small  foramen  for  tho  transmissioo 
of  tho  tympanic  nerve;  and  on  the  outer  wall  of  the  Jugular  foramen,  near  the 
root  of  the  styloid  process,  ia  the  small  aperture  for  the  transmission  of  Arnold's 
iicrvc.  Behind  the  basilar  surface  of  the  occipital  bono  is  the  foramen  magnum, 
bounded  on  each  side  by  the  conilyles,  rough  internally  for  the  attachment  of  the 
alar  ligaments,  and  presenting  externally  a  rough  surface,  the  jugular  process, 
which  serves  tor  the  attachment  of  the  Rectus  lateralis.  On  cither  «idc  of  each 
condyle  anteriorly  is  tho  anterior  condyloid  fossa,  perforated  by  the  anterior  con- 
dyloid foriinien,  for  the  j>assago  of  the  hypoglossal  nerve.  Behind  each  condyle 
Are  the  posterior  condyloid  fossa?,  j^crforated  on  one  or  both  sides  by  the  posterior 
condyloid  foramina,  for  the  transiriisi«ion  of  a  vein  to  the  lateral  sinus.  Behind 
the  foramen  magnum  is  the  external  occipital  crest,  terminating  alwve  at  the 
external  occipital  prolulwrance,  whilst  on  each  side  are  seen  the  superior  and 
inferior  curved  lines;  these,  as  well  as  the  surfaces  of  the  bone  bolwoon  iiiesa, 
being  rough  for  the  attachment  of  numerous  muscles. 
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Lateral  Region  or  the  Skull. 

The  Laterat  Rtgion  of  the  SkuU  is  eomcwhat  or  n  tnAngulnr  form,  its  lm»e  being 
fonned  by  a  line  extonding  from  the  ext^rniLl  nngulur  process  of  the  frontat  bonal 
along  the  temporal  ridge  backwards  to  the  outer  extremity  of  the  fmjwrior  curved 
line  of  tbo  occiput:  and  the  sides  being  formed  by  two  lin&t,  the  one  drawn 
downwards  and  backwards  from  the  oxlernal  angalar  process  of  the  frontal  bone 
to  tlio  angle  of  the  lower  jaw,  the  otbor  from  the  angle  of  the  jaw  upwards  and 
backwards  to  the  oxtreniity  of  tho  superior  curved  line  This  region  is  divisiblo 
into  three  portiooa,  lemporal,  mastoid,  and  zygomatia 

Fitr-  M.— SIdtf  Vltnr  oriho  Skull. 
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TiiE  Tkmpobal  ross.B. 

Tl»e  Thnporal /osta  is  bounded  above  and  bt-hiiid  by  the  temporal  riJgc,  which 
CUenda  from  t!ie  external  angular  pri.>ce!«  of  the  frontal  upwards  and  backwards 
•Rom  the  frontal  and  parietal  bonus,  curving  downwarl*  bebiml  to  tt-nniuate  at 
tiierootof  Ilie  zygomatic  proceiw.  In  front,  it  U  bouiideii  by  the  fVonial,  malar, 
uui  OTcat  winjt  of  the  xplienoid:  externally,  by  the  zygomatic  an^h,  formed 
OMjointly  by  Uie  malar  and  temporal  Imnes;  below,  it  is  separated  from  the 
tj'gomatic  fossa  by  the  pterygoid  ridge,  seen  on  tlie  outer  surface  of  the  great 
ving  of  the  sphenoid.  l'bi»  fos.sa  is  formed  by  Ave  bone.s  part  of  the  frontal, 
great  wing  of  the  sphenoid,  parietal,  squamous  portion  of  the  temporal,  and  malar 
wiea,  ana  is  traverjted  by  live  sutures,  the  transverse  facial,  coronal,  spheno- 
parietal, muamo-parietal,  and  squamo-sphenoidal.  It  is  deeply  eonoave  in  front, 
Wivcx  behind,  traversed  by  grooves  for  lodging  brunches  of  the  deep  temporal 
tnorict^  and  filled  by  the  I'etnpoml  inuscK 
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Tiie  Matlold  Portion  is  bounded  in  front  by  tlie  Anterior  root  of  tlio  zygoma; 
above,  by  a  line  wliiuli  runs  iVoia  the  posterior  root  of  tlie  xygoitia  to  ilie  end  of 
the  maato-parietal  suture;  behind  antl  below,  by  the  iniulo-occripital  auture.  It 
ia  formed  by  the  miuitoid  and  part  of  the  Aquamous  portion  of  the  temporal  bone; 
its  eurfat;e  is  convex  and  rough  for  tlio  attachment  of  musclea,  and  presents,  from 
behind  forwards,  the  mastoid  foramen,  tha  mastoid  process,  the  external  auditory 
meatus,  Burruuudcd  by  the  auditory  pru43css,  and.  must  anteriorly,  the  glenoid 
fossa,  bouiidod  in  front  by  tho  emincutin  articularis,  behind  by  the  vagiiinl  procvsi. 

The  Zygomatic  Fossa 

The  Ztiifomatie  /oua  is  an  irregular-shaped  cavity,  situated  below,  and  on  the 
inner  aide  of  the  zygoma;  bounded,  in  front,  by  tho  tuberosity  of  the  superior 
maxillary  hone  and  tho  ri<1ge  which  deseundit  Irora  its  malar  process;  behind, 
by  tho  posterior  bonlor  of  the  pterygoid  process ;  above,  by  the  pterygoid  ridga 
on  the  outer  surface  of  the  great  wing  of  the  ttphonoid  and  squamous  portion  of 
the  temporal;  below,  by  tbe  alveolar  border  oi  the  superior  maxilla ;  internally, 
by  the  externa]  pterygoid  plate;  and  externally,  by  the  zygomatic  oreh  and 
ramus  of  the  jaw.  It  contains  the  lower  part  of  llie  Temporal,  the  External  and 
Internal  pterygoid  muscles,  the  internal  maxillary  artery,  the  inferior  maxillary 
nerve,  and  their  branches.  At  its  upper  and  inner  part  may  be  observed  two 
fissures,  the  spheno-maxillary  and  pterygo- maxillary. 

Tbe  Spheno-maxillary  fissure,  horizontal  in  direction,  opens  into  tho  outer  and 
back  part  of  the  orbit.  It  is  formed  alnjve  by  tlio  lower  border  of  the  orbital 
suriacc  of  the  great  wing  of  the  sphenoid :  below,  by  tho  external  border  of  the 
orbital  surface  of  tho  superior  maxillary  and  a  Email  part  of  the  palate  bone; 
cxtcmftlly,  by  a  small  part  of  the  malar  bone ;  intertially,  it  joins  at  right  angles 
with  the  ptery go- maxillary  fissure.  This  fi!<!<iiro  c'pens  u  eommunicution  from  tho 
orbit  into  three  fossa^,  the  temporal,  zyKomalie,  and  splieno- maxillary;  it  transmits 
the  superior  maxillary  nerv(\  infru-orbilal  artery,  and  iisecuding  branebes  from 
Meckel's  ganglion. 

The  Pleryijo  maxillary  fissure  is  vertical,  and  descends  «t  right  angles  from 
tbe  inner  extremity  of  the  preceding ;  it  is  an  ehmgated  interval,  formed  by  tbe 
divergence  of  tlie  superior  maxillary  bona  from  tho  pterygoid  iirocess  of  tbe 
sphenoid.  It  serves  to  connect  tbe  spheno-maxiilnry  losaa  with  the  zygomatic, 
and  transmits  branches  of  the  internal  maxillary  arteiy. 

TuE  Sphbso-Maxillabt  Foss-v. 

The  .Spliftio-ma^j^iHary  fosaa  is  a  small  triangular  space  situated  at  the  angle  of 

Cction  of  the  spheno-maxillary  and  ptery go-maxillary  fissures,  and  placed 
cath  the  ajKix  of  tho  orbit.  It  is  formetl  above  by  t!ic  under  surfaeo  of  the 
bo<ly  of  the  sphenoid:  in  front,  by  the  superior  nmxillary  btine;  behiml,  by  tho 
plerygtMd  process  of  the  sphenoid;  iiilonially.  V>y  the  vertical  plate  of  the  palate. 
This  fossa  luis  three  fissures  terminating  in  il,  the  sphenoidal,  sphemi-mjixillary. 
and  pterygoinaxiilary;  it  communicates  with  three  fossie,  the  orbital,  nasal,  and 
zygomatic,  and  wiiii  the  cavity  of  the  cranium,  and  has  oponing  into  it  five  fora- 
mina. Of  these  there  are  three  on  the  po.tterior  wail,  the  foramen  rotundnm 
above^  the  Vidian  below  and  internal,  and,  still  more  inferior  and  internal,  the 
ptorygo-palatina.  (In  the  inner  wall  is  the  sphenopalatine  foramen  by  which  it 
communicates  with  tho  nasai  fossa,  and  Iwlow,  the  superior  orifice  of  the  ponierior 
palatine  canal,  besides  occasionally  the  orifices  of  two  or  three  accessory  posterior 
palatine  canals. 

ASTSRIOR  BeQIOX  07  TtlK   SiCITtt.. 

The  Anterior  Begion  of  the  Skull,  which  forms  the  face,  is  of  an  oval  form, 
presents  an  iiregnlar  sur&ee^  and  is  excavated  for  tho  reception  of  the  two  jirin- 
cipal  organs  of  sense,  tbe  eye  and  tho  nosc^    It  is  bounded  above  by  tbe  Daaal 
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ANTERIOR  REGION  OF  THE  SKULL. 


eminences  and  margins  of  f  lie  orliit ;  liclow,  by  the  proniincnoe  of  Ilie  cliin ;  on 
cacb  side,  by  the  malar  boiii;  ami  aiitorior  Jiiiirgiii  of  tlie  ramiu  of  the  j«w.  In 
tbo  median  tine  are  aeen  from  above  downward.*,  the  Dasal  eminences,  wbicli 
indicate  the  situation  of  the  frontal  sinusat;  diverging  outn-arda  from  the  nasal 
eminences  are  the  superciliary  ridges  which  ftnpport  the  eychrowfl,  Ueneatli  the 
tuu«]  eminenecs  are  the  arch  of  the  no»e,  forniea  by  the  nasal  hone^  and  the  na^ 
proc«Mes  of  the  superior  maxillary.  The  na-sal  arch  is  convex  mm  side  to  side, 
Oo«cav«  from  above  dow-nwarda.  presenting  in  the  median  line  the  inter-nasal  J 
RDtare.  formed  between  thu  nasal  bones,  laterally  the  uHso-maxillary  sntun^ 
formed  between  the  nasul  bone  and  the  nasal  process  of  tho  sujwrior  maxillary 
bonefly  both  these  sutures  tcrioiuatiug  above  in  that  piut  of  the  transvor)>e  suture 

Fig.  GS.— Aiiturlor  B<>itlan  of  Ilia  Skull. 
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*l>icb  connects  the  nasal  bonca  and  nasal  processes  of  the  saperior  roaxiUarr 
ttith  the  O^iiital.  Below  the  nose  is  seen  the  heart-shaped  opening  of  the  ante> 
lior  oareit,  the  narrow  end  upward*,  and  brond  below ;  it  presents  laterally  the 
tlun  sharp  margin,-*  which  servo  for  the  atucliment  of  the  lateral  cartila^^  of 
U»eno:*«,  and  in  the  middle  line  below,  a  prominent  proots<.«,  the  anlorior  nasal 
tpine,  ixmnded  by  two  det^ji  uotchai.  Below  this  is  the  inlermaxillary  suture, 
wd  on  each  triile  of  ii  the  inoi.'iive  fowa.  Beneath  this  fossa  is  the  alveolar  pro- 
Ww  of  the  upper  and  lower  jaw,  coataining  tho  incisor  tocth,  and,  at  tho  lower 
put  of  the  median  lin^  the  sympbjais  of  tho  chin,  tho  mental  cminuuue,  and  the 
Ocinve  foeaa  of  the  lower  jaw. 
Proceoding  liom  above  downwards,  on  each  side,  is  the  supra-orbital  ridge. 


ternunating  oxtenmlly  in  the  external  angular  proo&'B  at  its  junction  with  the 
nuUr,  aad  intt-rnally  in  the  internal  angular  proceas;  towards  the  inner  third  o£^ 
this  ridge  is  the  Bupra-orbital  notch  or  foramen,  for  the  passage  of  the  8iipr^fl 
orbital  vessels  and  nerve,  and  ut  its  inner  side  a  alight  depression  for  the  allach-^ 
ment  of  the  carlilagiiiuas  pulley  of  the  Su]M!rior  oblique  muBclc.  Beneath  the 
supra-orbital  ridge  is  the  opening  of  the  orbit,  bouTideil  externally  by  the  orbital 
ricige  of  tlie  malar  bone ;  below,  by  the  orhind  ridge  formed  by  the  malar,  aupd> 
rior  maxilLiry,  and  laehrymal  bones;  intemaily,  by  the  nasal  process  of  the  Bupe- 
riormaxillarr,  and  the  internal  angular  process  of  the  fVontal  bone.  On  the  outer 
ado  of  the  oroit,  ia  the  qaadritateral  anterior  surface  of  the  malar  bone,  ixjrforated 
by  one  or  two  small  malar  foramina.  Below  the  inferior  margin  of  the  orbit  is 
the  infra-orbilal  foramen,  the  termimilion  of  the  infra-orbital  canal,  and,  beneath 
this,  the  canine  fossa,  whiuh  gives  attachment  to  the  Levator  angulioria;  b^^unded 
below  by  the  idveolar  processes,  containing  the  teeth  of  the  Upper  and  lower  jaw. 
Beneath  the  alvci>l.ir  areh  of  the  lower  jaw  are  the  mental  foramen  for  the  passage 
of  the  menial  nerve  and  artery,  the  external  oblique  line,  and  at  the  lower  border  of 
the  bone,  at  i)ie  point  of  junction  of  the  body  with  the  ramii^  a  shallow  j^oove 
for  the  pa^isage  of  tlie  facial  artery.  ^m 

The  Orbits.  ^" 

The  Orbitii  (fig.  Go)  are  two  quadrilateral  hollow  cones,  situated  at  the  upper 
and  anterior  part  of  the  face,  their  bases  being  directed  forwards  and  outwards^ 
and  their  apices  backwards  and  inwards.  Each  orbit  is  formed  of  sctvn  bones^ 
the  frontal,  sphenoid,  ethmoid,  superior  maxilhtry,  malar.  lachrymal,  and  palate; 
but  three  of  these,  the  frontal,  ethmoid,  and  sphenoid,  enter  into  the  foruuilioQ  of 
boOt  orbits,  so  that  the  two  cavities  are  formed  uf  rlrvm  bones  only.  Each  cavity 
prcKcnld)  for  examination,  a  roof,  a  floor,  an  inner  and  an  outer  wall,  a  ci^cumfe^ 
©nco  or  base,  and  an  apex.  The  Rm/  is  concave,  directed  downwards  and  tor- 
vard^  and  formed  in  front  by  the  orbital  (ilnte  of  the  frontal ;  lielitnd,  by  the 
le«ter  wing  of  the  sphenoid.  Thi!<  surface  presi-nts  inleriially  ihe  depression  (or 
the  fibro-eartilnginous  jtiilley  of  the  Superior  obhque  muscle;  externally,  the 
depression  for  tlio  b-iohrvTnal  gland,  and  posteriorly,  the  auturo  connecting  tho 
irontal  and  lesst-r  wing  of  the  sphenoid. 

The  Floor  in  nearly  flat,  and  of  les.^  extent  than  the  roof;  it  is  formed  cbieflj 
by  the  orbital  ])rocea3  of  the  sujierior  maxillary:  in  front,  to  a  small  extent,  by 
the  orbital  process  of  the  malar,  and  behind,  by  the  orbital  surface  of  the  palate. 
This  surface  presents  at  its  anterior  and  internal  jwrt,  just  external  to  the  lacbiy- 
mal  canal,  a  aepresaion  for  the  attachment  of  the  Inferior  oblique  miuwie:  cxter- 
nallv,  thcsuturobotween  the  malar  and  superior  maxillary  bones;  U'.'ar  it»  middle, 
the  infra-orbital  groove;  and  posteriorly,  the  suture  between  the  maxillary  Mkd 
palate  hones, 

The  InntT  Wall  is  flattened,  and  formed  IVom  before  backwards  by  the  oaeal 
process  of  the  superior  maxillary,  the  lachrymal,  os  planum  of  the  ethmoid,  and 
a  small  part  of  the  body  of  the  sphenoid.  This  surface  presents  the  lachrymal 
groove,  and  crest  of  the  laohrymal  bone,  and  tlie  sutures  connecting  the  ctbtnoid, 
in  front,  with  the  lachrymal,  behind,  with  the  sphenoid.  ^M 

Tlio  Oultr  Wall  is  formed  in  front  by  the  orbital  process  of  the  malar  bona$| 
behind,  by  tlio  orbital  plate  of  the  sphenoid.     On  it  arc  seen  the  orifiocs  of  one 
or  two  malar  canals,  and  tho  suture  coiinecling  the  sphenoid  and  malar  bouvs. 

Angles.  Tho  superior  rxtcmal  angU  is  formed  by  the  jimclion  of  the  uj>per  and 
out«r  walls ;  it  presents,  from  before  backwards,  the  suture  connecting  the  frontal 
with  the  malar  in  front,  and  with  the  orbital  plate  of  the  sphenoid  behind ;  quita 
po»t<rriorly  is  the  foramen  l.icerum  ant^rius.  or  sphenoidal  fissure,  which  transmits 
the  third,  fourth,  ophihalmie  division  of  the  til^h  and  sixth  nerves,  and  the 
ophthalmic  vein.  'Ihe  superior  tnlernat  amjlf  is  formoti  by  tho  junction  of  the 
upper  and  inner  wall.  an<i  prcaenu  the  suture  connecting  the  frontal  with  tho 
lachrymal  in  front,  and  witu  the  ethmoid  behind.    This  suture  is  perforated  by 
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foraminit,  tSe  ftnterior  and  posterior  ethmoidal,  the  Ibnner  tranamiHiDg ; 
the  anlvrior  etbinotdal  artery  ai>d  nasal  nerve,  tJie  latter  tbo  poetcrior  ethmoidal ' 
artery  and  vein.  The  int'en'or  external  angle,  formed  by  the  junction  of  the  outer 
wall  and  floor,  presents  the  apheno-maxillary  fissuro,  which  tranBioits  the  itifra- 
orbital  vessels  and  nerre.  and  the  ascending  branches  from  thu  sphcuo-pulatioo 
ganglion.  The  inrmor  inltTivil  angU  a  formed  by  the  union  of  the  kcbryiaal  hone 
and  OS  planum  ot  the  ethmoid,  with  the  superior  muxillary  aud  pulutc  boiic*.  The 
dreumfer^rux  or  base  of  the  orbit,  qufldrilatcnil  \n  form,  is  Ij<juikIui1  abovo  by  tbo 
lapra-orbital  arch ;  below,  by  the  anterior  border  of  the  orbital  pliite  of  iho  malar, 
mperior  maxillary,  and  laebryntal  boncu:  cxtcmully.  by  the  i-xl>.!nial  angular  j 
|>TOC«»  of  the  frontal  and  the  malar  bone;  iiitvruiiily,  by  the  ititernal  angular 
process  of  the  frontal,  and  the  nasal  proei-ss  of  the  superior  maxillary.  The 
drctimfercnoo  is  marked  by  throe  sutures,  the  fronlo-maxiUary  intonially,  the 
fhinto-malur  extemally,  and  the  malo-maxillary  Iwlow;  it  contributes  to  the 
formation  of  the  lachrymal  groove,  and  presents,  ftbitve,  tlie  supra-orbital  notch 
or  foramen,  for  the  passage  of  tlie  supra-orbital  artery,  veins,  and  nerve.  The 
apex,  »it>iati^  at  the  back  of  the  orbit,  correttponds  to  the  oplic  foramen,  a  short 
circular  canal,  which  tranflmiu  tie  optic  nerve  and  ophthalmic  artery.  It  will 
thus  be  seen  that  there  are  nine  openings  communicating  with  cMch  orbit,  viz., 
tlie  optic,  foramen  lacerum  anterius,  spheno-maxillarv  fissure,  supra-orbitai  fora- 
flKD,  infh^orbital  canal,  anterior  and  posterior  othmoiJal  foramina,  malar  foramina, 
and  iocbrymal  canal. 

Thb  Nasal  Foss^ 

The  Kaeal  Fastx  are  two  large  irregular  cavities,  situated  in  the  middle  line  of 
the  &CC,  extending  from  the  base  of  the  cranium  to  the  roof  of  the  mouth,  and 
Wparatcd  from  each  other  by  a  thin  vertical  septum.  They  communicate  by  two 
luge  apertures,  the  anlvrior  nnres,  with  the  front  of  the  face;  and  with  the  pharynx 
btmnd  by  the  two  posterior  narcs.  These  fossie  arc  much  narrower  above  than 
bdow,  and  in  the  middle  than  at  the  anterior  or  posterior  openings:  their  depth, 
vhich  is  considerable,  is  much  greater  in  the  mid<llc  than  at  either  extremity. 
Each  liosal  fossa  communicates  with  four  sinuses,  the  frontal  above,  the  sphenoidal 
behind,  and  tlie  maxillary  an<l  ethmoidal  on  either  side.  Each  fossa  also  comma- 
iucate«i  Willi  four  cavities :  with  the  orbit  by  the  lachrymal  canal,  with  tho  mouth 
by  Uie  anterior  palatine  canal,  with  the  cranium  by  the  olfactory  foramina,  and 
with  the  .spheno- maxillary  fost«i  by  tho  spheno- pal  aline  foramen;  and  they  ocea- 
aonally  communicate  with  each  other  by  an  aperture  in  tho  sepluni.  The  bones 
tBtering  into  their  formation  are  fourteen  in  number:  three  of  the  eraniuni.  the 
ital,  sphenoid,  and  ethmoid,  and  all  the  boue.i  of  the  face  excepting  the  malar  and 
jaw.  Each  cavity  is  bounded  by  a  roof,  a  floor,  an  inner  and  an  outer  wall. 
upper  tcaU  or  roof  (fig.  68)  is  long,  narrow,  and  concave  from  before  back. 
««nU;  it  is  formed  in  front  by  the  nasal  bones  and  nasal  spine  of  the  frontal, 
*bieh  arc  directed  diiu'nwards  and  forwards ;  in  the  middle,  by  the  cribriform 
lunclla  of  the  ethmoid,  which  is  horizontal:  and  behind,  by  the  under  surface  of 
the  bwiy  of  the  sphcnoiii,  and  sphenoidal  turbinated  bones,  which  arc  directed 
downwartLs  imd  backwards.  This  surface  presents,  from  Iteforu  backwards,  the 
btemal  a«>pcet  of  the  nasal  bones ;  on  their  outer  aide,  tlie  suture  formed  between 
the  luual,  nilh  tlte  nasal  process  of  the  superior  maxillary ;  on  their  inner  side, 
theelevstod  cnwt  which  receives  the  mwal  spine  of  the  I'rontal,  and  the  perpend  ieular 
plate  of  the  ethmoid,  and  articulators  with  its  fellow  of  the  opposite  sine ;  whilst  the 
toriace  of  the  liones  is  peHbrated  by  a  few  small  vascular  apertures,  and  pre^nts 
Ibe  loogitadinal  groove  for  tho  na-ial  nerve :  further  back  is  the  transver.se  suture, 
Mtmecting  the  frontal  with  the  nasal  in  front,  and  the  ethmoid  behind,  the  olfactory 
foramina  on  the  under  SQT&ce  of  the  cribriform  plate,  and  the  suture  between  it 
uid  the  sphenoid  behind:  quite  posteriorly  arc  scon  the  sphenoidal  turbinated 
hones,  the  oritiocs  of  the  Bjihenoidal  sinuses,  and  the  artienlation  of  the  ala)  of  ths- 
*wiwT  with  the  under  surface  of  the  boily  of  the  sphenoid. 
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Tho/oor  iR  flattened  from  before  backwards,  concave  from  side  to  adc,  and  wid 
in  the  inidiHe  than  at  either  extremitv.  It  is  formed  in  front  by  tbc  piiliitv  pr 
of  the  suiierior  maxillary ;  behind,  by  tbc  palate  process  of  the  palftlu  bone.  This 
surGuje  presenls.  from  before  hackwaKls,  the  anterior  nasal  spine:  behind  Uiiti, 
the  upper  orifice  of  the  anterior  palatine  canal ;  interually,  the  elevated  crest 
which  articulateii  with  the  vomer;  and  behind,  the  sutiire  between  the  palate  an 
superior  maxillary  bones,  and  the  posterior  unaul  spine. 

Fig.6e,-Roor,  Floor,  and  Oul«r  WaU  ofKasal  Fom«. 
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The  inner  u-all  or  septum  (fig,  67)  is  a  thin  vertical  partition,  wliioh  aeparai 
the  nasal  fossic  from  one  another;  it  ia  occasionally  perforated  so  that  the 
communicutti,  and  it  is  fro<iuently  deflected  considerably  to  one  side.  It  is  foi 
ID  front,  by  the  crust  of  the  nasal  bones  and  oas;t1  spine  of  the  fVontal :  in  the 
middle,  by  the  perpendicular  lamella  of  the  ethmoid;  behind,  by  the  vomer  and 
rostrum  of  the  sphenoid ;  Ijelow,  by  the  crest  of  the  sanerior  maxillary  lutd  palate 
bones.  It  presents,  in  front,  a  targe  triangular  notch,  which  receives  the  triangular 
cartilage  of  the  nose;  above,  the  lower  orifices  of  the  olfactory  canals;  and  behind, 
the  guttural  edge  of  the  vomer.  It«  surface  is  marked  Viy  numerous  vascular  and 
nervous  canals,  and  traversed  by  sutures  connecting  the  lx>nes  of  which  it  ii 
formed. 

The  outer  icatl  is  formed,  in  front,  by  the  nasal  process  of  the  superior  maxil!: 
and  lachrymal  bonea;  in  the  middle,  by  the  ethmoid  and  inner  surface  of 
superior  maxillary  and  inferior  turbinated  bones ;  behind,  by  the  vertical  plat©  of 
the  palat«  bone.  This  surface  presents  three  irregular  longitudinal  passages  or 
tneatnses,  formed  between  three  norizontal  plates  of  bone  that  spring  from  it;  they 
are  termed  the  superior,  middle,  and  inferior  nicatuse,°i  of  the  nose.  The  »upmar 
mratru,  the  smallest  of  the  throe,  is  situated  at  the  npj>cr  and  back  part  of  each 
nasal  fossa,  occupying  the  posterior  third  of  the  outer  wall.  It  is  situated  bctweco 
the  superior  and  middle  turbinuteil  bones,  and  has  opening  into  it  two  foramina, 
the  splieno-palatine  at  the  buck  part  of  iu  outer  wall,  the  posterior  ethmoidal  celb 
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of  ihc  Tipper  wall.  The  opening  of  tlie  BphenrtMnl  sinnses  \a 
rnp]>er  »n<)  bank  put  of  the  ottMi  tosis^  imtnetimtrly  Iwdind  the 
^nperior  ttirbinaleil  bone.  1'be  middle  meatiu  !»  xiiuntcd  bclwocn  the  middle  and 
inferior  turbiiiiitvd  bones,  and  occapie*  the  p^isWrior  iwo-thini*  of  the  outer  wall 
of  the  nasal  fossn.  It  pre^ientA  two  apertures.  Tn  frnnl  U  th«  oriflce  of  the  infun- 
dibulum.  by  which  the  initldlo  meatuii  oommnnicate^  with  llie  anterior  ethmoidal 
c^tl^  and  through  theae  with  the  frontal  Rinu»es.     At  iiio  centre  of  the  outer  wall 

Kg.  (7.— Inner  Wall  ol  Nuol  Fooud,  or  Si'ptum  of  Kom. 
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i*  t^  oriilce  of  tlie  antrum,  which  variea  s«mcwlint  as  to  its  (;\act  position  in 
dtferent  sknlla  The  inferior  meatus,  the  largcal  of  llio  three,  is  tUu  spitcc  between 
tbf  inferior  turbinated  bone  and  the  floor  of  the  nuiwl  fossa.  It  exieiidst  along  tbe 
mtire  length  of  the  outer  wull  of  the  nose,  is  brooder  in  front  than  behind,  iiud 
pnsents  uatcriorly  the  lower  orifiw  of  the  lachrymal  canal 

Os  IlYOinKS. 

The  Hyoid  bone  is  namcfl  from  its  res<.'mb!ancc  to  the  Greek  Upsilon;  it  i.«  al-so 
ailed  the  lingtutl  bow,  irom  supporting  the  tongue,  and  giving  atl^ichment  to  ita 
numerous  muscles.     It  is  u  bony  arch,  shaped 
like  ft  horieshoe,  ami   consisting  of  five  w-g- 
neots,  a  central  portion  or  body,  two  greater 
Mrniin,  and  two  lesser  comua. 

TTic  Bmly  forms  the  ocntral  part  of  the 
Iwie,  is  of  a  ^iiailrilaleral  form,  it--*  tmfcrinr 
>vface  {i\g.  68)i  oonvcx,  directed  forwards* 
•nd  npwaHs,  is  divi<ied  into  two  parts  by 

*  vertical  ridge,  which  deacend»  along  the 
nudiaD  lim^  and  in  enured  at  right  anglci  by 

*  lioriKontal  ridge,  so  that  thia  aurfaco  is 
•lirided  into  four  muscular  depreaaiona.  At 
tk  point  of  mocting  of  theae  two  lines  is  a 


Fig.  tiS— Hyold  Bono.    AnUrlor  Snriliio*. 
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prominent  elevation,  the  tabcrcle.  The  portion  above  the  horizontal  ridge  \a 
directed  upwards,  and  is  eometimea  described  as  the  superior  border.  The  anterior 
surJaco  gives  attachment  to  the  Gcnio-hyoid  in  the  great^^r  part  of  its  extent; 
above,  to  the  Gemo-hyo-glossus ;  b»;low,  to  the  Mylo-hyoid,  Slylo-hyoid,  and 
aponeurosis  of  the  Digastric ;  and  birtwci-u  these  to  part  of  tlio  Hyo-gloasus,  Thd 
postfTwr  lur/ace  is  smooth,  couoavo,  directed  bncKwardtt  and  duvrnwards,  aiKl 
sejMirated  from  the  t^iglottis  by  the  thyro-}iyoid  membrane;  and  by  a  quantity 
of  loose  areolar  tissue.  The  superiffr  honlrr  is  rounded,  and  gives  attachment  to 
the  thyro-hyoid  membrane,  and  part  of  the  Genio-hyo-glosti  niuscle».  The 
inferior  /win/rr  gjvcri  atlaehment,  in  i'ront,  to  the  Sterno-liyoid ;  behind,  to  part 
of  the  'rhyri)liyni<i,  and  to  the  Omo-hyoid  at  ita  junction  with  the  groat  cornu. 
Tile  latertil  jiur/(nca  are  small  oval,  convex  facets,  covered  with  cartilage  for 
articulation  with  the  greater  cornua. 

The  Oreattr  Cornua  project  backwards  from  the  lateral  surEoces  of  the  body; 
they  are  flattenud  from  above  downwards,  diminish  in  size  from  before  backwarus; 
and  terminate  posteriorly  in  a  tubercle  for  the  attauhnient  of  the  thyro-hyoid 
ligament.  Their  outer  surface  gives  attachment  to  the  Hyo-glossus;  tlicir  upper 
border,  to  the  Middle  coturtrictor  of  the  pharynx ;  their  lower  border,  to  part  of 
the  Thyro-hyoid  muscle. 

The  Lrsstr  Comtia  are  two  small  conical-shaped  eminence:*,  attached  by  their 
hasei  to  ttie  angles  of  junction  between  the  body  and  greater  cornua,  and  giving 
attachment  by  their  apices  to  the  Rtylo-hyoid  ligaments.  In  youth,  the  cornua  are 
connected  to  the  body  by  cartilaginous  surfaces,  and  hold  together  by  ligaments: 
in  middle  life,  the  body  and  greater  cornua  usually  become  joined ;  and  in  old 
age,  all  the  segments  are  united  together,  forming  a  single  bono. 

Devfhpment.  By  five  centres;  one  for  the  body,  and  one  for  each  comu. 
Ossification  commences  in  the  boily  and  greater  coruua  towanls  the  end  of  foetal 
life,  those  of  the  cornua  first  appearing.  Ossification  of  the  lesser  cornua  cow- 
menccs  some  months  after  birth. 

Attachment  of  ifitscles.  Stcrno-hyoid,  Thyro-hyoid,  Omo-hyoid,  aponeurosis 
of  the  Dignstricus,  Stylo-hyoid,  Mylohyoid,  Genio-hyoid,  Genio-hyo-glossiis, 
Hyo-glossu.s,  Middle  constrictor  of  the  pharynx,  and  ocensionaily  a  few  fibres  of 
the  Lingualis.  It  also  gives  attachment  to  the  thyro-hyoidean  membrane,  and 
the  stylo-hyoid,  thyro-hyoid,  and  hyo-epiglottic  ligaments. 

THE  THORAX. 

The  Thorax  or  Chest  is  an  os-ieo-cartilaginous  cage,  intended  to  contain  and 
prote<rt  llie  principal  organs  of  rea]>iration  and  circulation.  It  is  the  largest  of 
the  three  oavitiea  connected  with  the  spine,  and  is  formed  by  the  sternum  and 
costal  cartilages  in  front,  the  twelve  ribs  on  each  side,  and  the  bodies  of  the  dorsal 
■vertebne  behind, 

Ths  Sternum. 

The  Sternum  (figs.  69  and  70)  is  a  flat  narrow  hone,  eituated  in  the  median  line 
of  the  front  of  the  client,  and  coiisistiag,  in  the  adult,  of  three  portions.  Its  form 
resembles  an  ancient  sword :  the  upper  piece,  representing  the  hanille,  is  termed 
the  manuhrinm ;  the  midtlle  and  largest  piece,  which  represents  the  chief  part  of  the 
blade,  is  termol  tlie  gladiohu ;  and  the  inferior  piece,  like  the  point  of  the  sword. 
is  termed  the  msifnrm  or  xiphoid  apju-ndix.  In  its  natural  position,  its  direction 
x*  oblique  from  above,  downwards,  and  forwards.  It  is  flattened  in  front,  concave 
behind,  broad  above,  becoming  narrowed  at  the  point  where  the  first  and  socood 
pieoei<  are  conncctdl;  afUir  which  it  again  widens  a  little,  and  is  puintvd  at  it« 
extremity.  lis  average  length  in  the  ^ull  m  six  inches,  being  rather  longer  in 
the  male  than  in  the  female. 

The  First  Piece  of  the  sternum,  the  Manvhrium,  is  of  a  somewhat  triangular 
form,  broad  and  thick  above,  narrow  below  at  its  junction  with  the  middle  pioee. 
Ita  anterior  surface,  convex  from  side  to  side,  concave  from  above  downwards,  i» 
amootb,  and  anurJs  attachment  on  each  «de  to  the  Fectoralia  major  and  stviiud 
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origin  of  the  Sterno-cleido-mastoid  mosclea.  I  n  voU-tnarked  bones,  ridges  limiting 
tlio  attachment  of  these  musclea  are  very  distinct  Its  posterior  ttir/ace,  ooneave 
nnd  smootli.  affords  attachment  on  each  side  to  the  Stcrno-hyoid  and  Stcrno-thyroid 
muscles.  Tho  superior  bonier,  the  thickcbt,  prcacnta  at  its  centre  tlio  intcrelavieular 
noleh;  »nd,  on  each  side,  an  oval  articular  surface,  directi.'il  upwards,  backvardf^ 
and  outwards,  for  articulation  with  the  sternal  end  of  the  clavicle.  The  iti/'urwr 
lardir  presents  an  oval  rough  sHrfaeo,  covered  in  the  recent  state  with  a  thin  layer 
of  cartilage,  for  artieulaliuii  with  the  second  portion  of  tlie  bone.  The  lateral 
hordera  are  marked  a1x>vo  hy  an  articular  depression  for  the  first  costal  cartilage, 
and  below  hy  a  Hinall  facet,  which,  with  a  similar  facet  on  tlie  upjier  angle  of  the 
middle  portion  of  the  bone,  forms  a  notch  for  the  reception  of  the  coflai  cartilage 
of  tlie  second  rib.  These  articular  surfaces  are  separated  by  a  narrow  curved 
edge  which  glopcs  from  above  downwards  and  inwards. 

The  Srcond  Piece  of  the  sternum,  the  glailioixia,  considerably  longer,  narrower, 
and  thinner  thim  the  superior,  is  broader  below  than  above.  Its  anterior  tur/ace 
is  nearly  flat,  directed  upwards  and  forwards,  and  marked  by  three  transverse  lines 
which  cr()s.i  the  bone  opposite  the  third,  fourth,  and  fiiYh  articular  depressions. 
These  liiiw  hidieate  the  point  of  uuiou  of  the  four  separate  nieces  of  which  this 
part  ijf  the  Ixjne  consists  at  an  early  period  of  life.  At  the  junction  of  the  third 
an<l  fourth  pieces  is  occasionally  seen  au  orifice,  llie  sternal  foramen;  it  varies  in 
si/,e  and  form  in  difTcrcnl  individuals,  and  picfises  the  bone  from  before  backwards. 
This  surface  aftords  attachment  on  each  side  to  the  sternal  nrigin  of  the  I'ectoralia 
major.  The  posterior  surface,  slightly  concave,  is  also  marked  by  three  Iransver** 
lines,  but  they  are  less  distinct  than  those  in  front ;  this  surface  affords  attachment 
below,  on  each  side,  to  the  Triangularis  stcmi  muscle,  and  occasionally  jire.'tents 
the  posterior  opening  of  the  eternal  foramen.  The  superior  border  presents  an 
oval  surface  for  articulation  with  the  manubrium.  The  inferior  border  is  narrow, 
and  articulates  with  the  ensiform  appendix.  £ach  lateral  border  presents  at  each 
superior  angle  a  small  facet,  which,  with  a  similar  facet  on  the  mannhrinm,  forms 
a  cavity  for  the  cartilage  of  the  second  rib ;  the  four  succeeding  angular  depnxeions 
receive  the  cartilagca  of  the  third,  fourth,  fillh,  and  sixth  ribs,  whilst  each  inferior 
angle  presents  a  small  facet,  which,  with  a  corresponding  one  on  the  ensiform 
appeniii-t,  fi>rin.s  a  notch  for  the  curtilage  of  the  sc\-enth  rib.  These  articular 
deprci-Mons  are  separated  by  a  aeries  of  curved  interarticular  interval^  which 
diminish  in  length  from  alx>ve  downwards,  and  correspond  to  the  intercostal  spaces. 
The  costal  cartilage  of  each  true  rib,  excepting  the  tiral,  is  thus  seen  to  articulate 
with  the  etornnm  at  the  line  of  junction  ot  two  of  its  primitive  component 
segments.  This  is  well  seen  in  many  of  the  lower  animals,  where  the  separate 
parts  of  the  bone  remain  ununited  longer  than  in  man.  In  this  respect  a  striking 
analogy  exists  between  the  mode  of  connection  of  the  ribs  with  the  vertebral 
column,  and  the  connection  of  their  cartilages  with  the  sternal  column. 

The  Third  Piece  of  the  sternum,  the  ensiform  or  xiphoid  appendix,  is  tlw 
smallest  of  the  three;  it  is  thin  and  elongated  in  form,  cartilaginous  in  etructura 
io  youth,  but  more  or  less  ossified  at  its  upper  part  in  the  adult.  Its  onlctw 
surface  allorda  attachment  lo  the  costo- xiphoid  ligainonls.  Its  posterior  surface, 
to  some  of  the  fibres  of  the  Diaphragm  and  Triangularis  sterni  muscles.  Its 
UUeral  iionlera,  to  the  tponeuroifis  of  the  abdominal  muscles.  Above,  it  is  con- 
tinuou;s  with  the  lower  end  of  the  gladiolus ;  below,  by  its  pointed  extremity,  it 
gives  attachment  lo  the  lineu  alba,  and  at  each  superior  angle  presents  a  facet  for 
the  lower  half  of  the  cartilage  of  the  seventh  rib.  ^^lis  portion  of  the  sternum  is 
very  various  in  appearance,  being  sometimes  pointed,  broad  and  thin,  sometimes 
hidd,  or  pifrforated  bv  a  round  hole,  occasionally  curved,  or  deflected  considerably 
to  one  or  the  other  side, 

SlrticCure.  This  bone  is  composed  of  dcliL'sitc  cancellated  texture,  covered  by 
a  thin  layer  of  compact  tissue,  which  is  thickest  in  the  manubrium,  between  the 
articular  facets  for  the  clavicles. 

DeveUtpmenl.     Tho  sternum,  including  the  ensiform  appendix,  is  developed  by 


#tx  oentrea; — one  for  the 
first  piece  or  manubrium, 
four  for  the  second  piece 
or  gladiolus,  and  one  for 
the  enaform  appendix. 
The  sternum  i^  entirely 
cartilaginous  up  to  the  mid- 
dle of  foetal  lite,  and  when 
ossification  takes  place,  the 
osaifio  granules  are  depo- 
sited in  the  middle  of  the 
intervals  between  the  ar- 
ticular depressions  for  the 
costal  cartilages,  in  the  fol- 
lowing order  (fig.  71):  in 
the  firdt  piece,  between  the 
fifth  ana  sixth  months ; 
in  the  second  and  third, 
between  the  sixth  and  se- 
Tenth  months;  in  the  fourth 
piece,  at  the  ninth  month ; 
in  the  fifth,  within  the  first 
year,  or  between  the  first 
and  second  years  after 
birth ;  and  in  the  ensiform 
appendix,  between  the  se- 
cond and  the  seventeenth 
or  eighteenth  years,  by  a 
nngle  centre  which  makes 
its  appearance  at  the  upper 

nand  proceeds  gra- 
\y  downwards.  To 
these  may  be  added  the 
occasional  existence,  as 
described  by  Breschet,  of 
two  small  episternal  cen- 
tres, which  make  their  ap- 
pearance one  on  each  side 
of  the  interclavicular  notch. 
These  are  regarded  by  him 
IS  the  antenor  rudiments 
of  a  rib,  of  which  the  pos- 
terior rudiment  is  the  ante- 
rior lamina  of  the  trans- 
Terse  process  of  the  seventh 
eerrical  vertebra.  It  occa- 
■ionally  happens  that  some 
of  the  segments  are  form- 
ed irom  more  than  one 
centre,  the  number  and  posi- 
tion of  which  vary  (fig,  73), 
Thus  the  first  piece  may 
have  two,  three,  or  even 
ax.  centres.  When  two  are 
present,  they  are  generally 
■itaated  one  above  the 
other,  the  upper  one  being 
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Fig.  T5.— A  Crotnil  Rib  of  KlgLt 


tbe  larger ;  the  iiecnnd  piece  has  seldom  more  than  one ;  the  third,  fotirtb,  and  fifth 
pieces  lire  olWii  formed  J'rom  two  centreit  placed  laterally,  the  irrvgiilar  uiuuit  of 

wLicIi  will  serve  to  explain  the  oocanonal 
occurreocc  of  the  steroid  foramen  (fig.  74), 
or  of  tlie  vertical  fissure  wliicb  Mme- 
tinie»  intersect:*  this  part  of  the  bone. 
L'nion  of  ilie  various  ceutrett  commences 
from  below,  and  proceeds  upwards,  taking 

?Iace  in  the  following  order  (fig.  721 
'be  fifth  piece  is  joined  to  the  foarln 
soon  afW  puberty ;  Uie  fourth  to  the  third, 
between  the  twentieth  and  twenty-fifth 
years;  the  third  to  the  second,  between 
the  thirty-fifth  and  fortieth  years;  the 
second  is  rarely  joined  to  the  firel  czcc{>t 
in  very  advanced  apo, 

Ariiculation*.  With  the  clavicles,  and 
seven  C03lu1  oarttlu^es  on  each  i;idc. 

Atl(Kh7iiciU  of  Mufcla.  The  Pccton- 
lis  major,  St«mo-clei do- mastoid.  Sterno- 
hyoid, Slerno-thyroid,  Triangularis  stemi, 
aponearosis  of  the  Obli(\uus  exlemtig, 
Obtiquua  inlomu.t,  and  Tran.tversali8 
muficlos,  Bectus  and  Diaphragm. 

Tub  Ribs. 

Tlie  Hibs  are  ela.itic  arehes  of  bonc^ 
which  form  the  chief  part  of  the  thoracic 
walls.  They  are  twelve  in  number  on  each 
aide;  but  thia  number  may  be  increased 
by  the  development  of  a  cervical  or  lumbar 
rib,  or  may  bo  diminitthed  to  eleven.  The 
first  seven  are  connected  behind  with  the 
spine,  and  in  front  with  the  sternum 
through  the  intervention  of  the  costal 
cartiliii;^;  they  arc  called  vertebro- 
sternal  or  (rue  ribs.  The  remaining  five 
ore  falte  ribs;  of  these  the  first  tbreCi 
being  connected  behind  with  the  KpinCi 
and  in  front  with  the  cosl-al  cartilagef^ 
are  called  the  verli-bro-co'lat  ril>s:  the 
last  two  are  connected  with  the  vertebrw 
only,  being  free  at  their  anterior  ex- 
tremities; they  are  termed  verkbral  or 
fioatint]  ribs.  The  ribs  vary  in  their  dh 
rcction.  the  upper  ones  Ixrintr  placed  nearly 
at  right  angles  with  the  spine ;  the  lower 
ones  are  plnced  obliquely,  so  that  the 
anterior  extremity  is  lower  than  the 
posterior.  The  extent  of  obliquity  reaches 
Its  maximum  at  the  ninth  rib.  gradually 
decreasing  from  that  point  towards  the 
twelftli.  The  ribs  are  situated  one  be- 
neath the  other  in  such  a  manner  that 
epaiu's  are  left  between  theiri ;  these  are 
called  itilerroHal  s^xtra.  Their  lengtb 
corresponds   to   the   length   of  the   riba; 
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their  brea<1tli  U  more  considerable  in  front  than  bebind,  and  between  tlie  upper 
Uuin  between  ibo  lower  ribs.  The  ribs  mcreasc  in  length  Iroiu  the  first  to  tbe 
scveath.  when  they  again  dimioiah  to  tbo  tweUtb.  In  breadth  they  decreaae  from 
■bovo  downwards;  Id  eaeli  rib  tbc  greatest  breadth  in  at  the  sternal  extremiw. 

Common  Marorfers  0/  the  Hiha  (fig.  lb).  Take  a  rib  from  the  middle  of  the 
SOrtM  in  order  to  stvidy  !(.-<  coniirion  ebai»ctet&.  Each  rib  preaenta  two  extremitiea, 
a  posterior  or  vcrtebrai,  nii  ttiiterior  or  sternal,  and  an  intervening  portion,  tha 
body  or  shnft^  The  potUrior  or  tvrlebral  cctrcmiCtf  presents  for  examination  0.  head, 
secx,  nnd  tuberosity. 

The  hfad  (fig,  7o)  is  marked  by  a  Judney-abaped  articular  surfiice,  divided  by 
a  horizontal  ridge  into  two  facets  for  articulation  witb  the  costal  cavity  formed 
by  ibe  junetioii  of  tbo  bodies  of  two  eontiguous  dorsal  vcrtcbne:  the  upper  facet 
is  small,  the  inferior  one  of  large  uize;  the  ridge  Hepiirutiug  them  servett  for  tbe 
sbtaeiU  of  the  ioterurticular  ligoincBt. 

9t$,  7S.— VsrUlnkl  BxUsmltjr  of  a  Btb.    Bi(*nul  SurfMe. 

Tit£tl  fir  Mj  ^  tyfKtJUftli  Vtttita, 
Ft***  J*r  k-/j  -/  i*"'  Df'ttl  I'.-^t. 


The  nak  ia  that  ilnttened  portion  of  tlie  rib  which  extends  outwardu  fVom  Uie 
[  hearl ;  it  i»  about  an  inch  long  and  rests  upon  tlie  tranttverse  prtx^ss  of  the  lower 
of  the  two  vcrtcbnD  with  which  the  head  articulates.  Its  orttenor  surface  ia  flat 
and  smooth,  its  posieriar  rough,  for  the  attachment  of  the  middle  coato-tran-iverse 
Ugameoty  and  perforated  by  numcroiia  foramina,  the  direction  of  which  ia  leaa 
eodstant  than  tbu«c  found  on  the  inner  surface  of  the  ehaJ^.  Of  its  two  borders, 
tiie  iHperior  prv-wnts  a  rough  crest  for  the  atta<;hment  of  the  anterior  coato- 
transveriic  ligament ;  its  inf'vrior  iiorder  is  rounded.  On  the  posterior  surface  of 
the  neck.  juDt  where  it  joins  the  «hiift,and  nearer  the  lower  than  the  upper  border, 
it  an  cmineuec — the  tuberosity ;  it  consists  of  an  articular  and  a  non-art  iuular 
portion.  The  arlicuhr  portion,  the  most  internal  and  inferior  of  the  two,  presents 
aionall  oval  surface,  for  articulation  with  the  extremity  of  the  transverse  process 
of  the  lower  of  the  two  vertebrse  to  which  tbe  head  is  connected.  The  iwwi-ar(t- 
oitar  portinn  w  a  rongli  elevation,  whicli  affords  attachment  to  the  posterior  costo* 
truLiveriite  ligament.  The  tubercle  Ls  much  more  prominent  in  the  upper  than  in 
tbe  lower  ril>s. 

The  $tiaf't  ia  thin  and  flat,  so  as  to  present  two  surfaces,  an  external  and  an 
iatemal ;  and  two  borders,  a  superior  and  an  inferior.  The  extfrnat  »ur/ac«  is 
ooDvex,  smooth,  and  marked,  at  its  back  part,  a  little  in  front  of  the  tuberosity, 
by  a  prominent  line,  directed  obliquely  from  above,  downwanls  nnd  outwards; 
ois  gives  attachment  to  a  tendon  of  the  Sncro-hunbalis  muwle,  and  i»  called  the 
»affte.  At  this  point,  the  rib  is  bent  in  two  directions.  If  the  rib  is  laid  upon  its 
lower  border,  it  will  be  seen,  that  the  anterior  portion  of  tbe  shaft,  as  thr  as  the 
■ngl<^  rests  upon  thij  margin,  while  the  vertebral  end  of  the  bone,  beyond  the 
a^e,  is  bent  inwards,  and  at  the  same  time  tilted  upwards.  The  interval  between 
Ike  angle  and  the  tuberosity  increases  gradually  from  the  second  to  the  tenth  rib. 
The  portion  of  bone  between  these  two  parts  is  rounded,  rough,  and  irregular,  and 
■etT«*  for  the  attachment  of  the  Irf)ngi.ssimu3  dorsi.  The  portion  of  bone  between 
tl*  angVo  ami  wWrnal  extremity  is  also  slightly  twisted  upon  its  own  axi,'*,  the 
(Sternal  surface  looking  dowuwartbi  behind  the  angle,  a  little  ujiwartls  ia  front 
of  iL  Tills  surface  presents,  towards  its  sternal  extremity,  an  obli<]ue  line,  the 
nicrior  angle.    The  iittemal  surj'act;  is  concave,  emuoth,  directed  a  little  upwards 
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beliind  the  angle ;  a  Utile  downwarda  in  front  of  it  TbLi  surfaoe  is  marked  by  a 
ridge  which  commences  at  the  lower  extremity  of  the  head;  it  isstionaly  nnarlieii 
as  tar  as  the  inner  eidc  of  the  angle,  and  Rradoallv  becomes  lost  at  the  junction  of 
tha  anterior  with  the  middle  third  of  tho  Vtne,  ^hc  interval  between  it  and  the 
inferior  border  is  deeply  grooved,  to  lodge  the  intercostal  vessels  and  nerve.  At 
the  back  part  of  the  tx>ne,  this  groove  belongs  to  the  inferior  borilcr ;  but  jnst  in 
jront  of  the  augie,  vrhero  it  is  deepest  and  broadest,  it  corresponds  to  the  iiitcmal 
BUrlaoe.  The  superior  edge  of  the  groove  is  rounded ;  it  serves  for  the  attachment 
of  the  Internal  iiitereoslal  muscle.  The  inferior  edge  corresponds  to  the  lower 
margin  of  the  rib,  and  gives  altaehraent  to  the  External  inlercostnl.  Within  the 
groove  are  seen  the  orifices  of  uumeroua  small  foramina,  which  traverse  the  wall 
of  the  shaft  obli*|uely  from  before  backwards.  The  snpen'or  hnnUr,  thick  and 
rounded,  in  marked  by  an  exti^rnnl  and  an  inlemal  lip,  more  distinct  behind  than 
in  front;  they  serve  for  the  attaohnient  of  tho  Kxlernal  and  Internal  intercostal 
muBcles.  Tho  in/erior  hordfr.  thin  and  sharp,  has  attached  the  External  intercostal 
muscle.  The  anterior  or  sternal  extremity  ia  flattened,  and  presents  a  porous,  oval, 
concave  depression,  into  which  the  costal  cartilage  ia  received, 

Stmcturf,  Tho  ribs  consist  of  cancellous  tissue,  inclosed  in  a  thin  compact  layer. 

Dn-fhpmait.  Each  rib,  with  the  exception  of  tho  last  two.  is  developed  by 
Oirire  centres,  one  for  the  shaft,  one  for  the  head,  and  one  for  the  tubercle.  The 
lust  two  have  only  tu-o  c^^ntres,  that  for  the  tubercle  being  wanting.  Ossification 
oommences  iti  the  body  of  the  ribs  at  a  very  early  period,  before  it.-*  appearand 
in  the  vertebrie.  The  epiphysis  of  the  head,  which  is  of  a  slightly  auKuiar  shape, 
and  that  for  the  tubercle,  of  a  lenticular  form,  make  their  appearance  between  the 
sixteenth  and  twentieth  years,  and  are  not  united  to  the  rest  of  the  bone  tintil 
about  the  twenty-fifth  year. 

Atlaehinent  of  Muachs.  The  Int6reo,sta!!*,  Scalenus  antieua.  Scalenus  mediu.<v 
Scalenus  posticus,  Pcctoralis  minor,  Strralus  magnua,  Obiiquus  extenius,  Trans- 
versalia,  Quadralua  lumborum,  Diaphragm,  l^lis^imus  dorsi,  Sorratus  poBtieus 
superior,  Scrratus  posticus  inferior,  SaeroHumbalis,  Musculus  acccssorius  ad  sacra* 
lumbalcm,  Lougissimus  dorsi,  Cerviealia  ascendens,  Levatorcs  costarum. 


Pkcuuar  Ribs. 


I 


The  ribs  which  reciuire  especial  consideration  are  Ave  in  number,  viz.,  the  first, 
second,  tenth,  eleventh,  and  twelfth. 

The  first  rif>  (fig,  77)  is  one  of  the  shortest  and  the  most  curved  of  all  the  ribs; 
it  is  broad,  flat,  and  placed  horizontally  at  the  upper  part  of  tho  thorax,  its  eurtaees 
looking  upwards  and  downwards,  ami  its  borders  inwards  and  outwards.  The 
Itead  is  of  small  size,  roimded,  and  presents  only  a  single  articular  facet  for  arti- 
culation witli  the  bo"Iy  of  the  first  dorsal  vertebra.  The  JfrcA  is  narrow  and 
rounded,  ^I'he  tubennity,  thick  and  prominent,  rests  on  the  outer  bonier.  Thero 
is  no  angle,  and  Uie  shaft  i»  not  twisted  on  its  axis.  The  ii]i[ier  surface  of  the  shaft 
is  marked  by  two  shallow  depre.-'sions,  separated  from  one  another  by  »  ridge^ 
which  Iwcomea  more  prominent  towards  the  internal  border,  where  it  tertninaiea 
in  a  tubercle ;  this  tubercle  and  ridge  serve  for  the  allachmcnl  of  the  St^alenus 
anticus  muscle,  tho  groove  in  front  of  it  Irananjitting  the  subclavian  vein ;'  tliat 
"  chind  it,  the  subclavian  artery.  Between  tlie  groove  for  the  suliclavian  artery 
ad  tho  tulwrosity,  is  a  depression  for  tho  attachment  of  the  Scalenus  medius 
muscle.  The  under  turfaec  is  smooth,  and  destitute  of  the  groove  observed  on  the 
Other  ribs.  The  oufer  borfier  is  convex,  thick,  and  rounded.  T^lie  infic!',  ooncave, 
thin,  and  sharp,  and  marked  about  its  centre  by  tho  tubercle  before  raontioned. 
The  anterior  extremity  is  Uirgcr  and  thicker  than  in  any  of  tbc  other  ribs. 

The  tttond  rib  (Jig.  78)  is  much  longer  than  the  first,  but  Ix^ars  a  very  consider- 
able rcsembtanee  to  it  in  the  direction  of  its  curvature.  Tlic  non,«rticular  portion 
of  the  tuberosity  is  occasionally  only  slightly  marked.  The  angU  is  slignt,  and 
situated  close  to  tho  tuberosity,  and  the  shaft  is  not  twisted,  so  that  botli  eBd« 


'toach  any  plane  surface  Qpon  which  it  maj  he  kid.  Th«  ehalV  is  not  borizontal, 
like  that  ot  the  first  rib;  ita  outer  eur/ace,  which  is  convex,  looking  upwards  and 
a  Utile  outwards.  It  presents,  near  the  middle,  a  rough  ciniucnoo  for  the  attach- 
meut  of  part  of  t1i«  &nt,  and  the  second  serration  of  the  Sercntu^  magnus.  The 
tnwr  tmface,  smooth  Uld  coDcavo,  ia  directt^d  downnards  and  ii  little  inwards ;  it 
presents  a  short  groove  towards  it«  poittcrior  part. 

The  tmlh  rib  (fig.  79)  has  only  a  single  articular  facet  on  its  litiftd. 
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The  tUvenlJy  and  tvyljVi  rihs  (figs.  80  and  81)  have  each  a  single  articular  facet 
*  tiw  liead,  which  is  of  rather  large  size ;  tliey  have  no  neck  or  tubero.<itv.  and 
Wviwiiitwl  at  the  extremity.  The  eleventh  has  a  slight  angle  and  a  sSallow 
FWve  nn  th«  lower  hordcr.  The  twelfth  has  neither,  and  is  much  shorter  than 
1™  elcr«nth. 


The  Costal  Cartilages  {fig.  69)  are  white  elastic  structures,  wliich  sen'c  to  pro- 
long the  ribs  forward  to  the  front  of  the  chest,  and  contribute  very  nmterblly  lo 
the  elasticity  of  this  cavity.  The  first  seven  are  connected  with  the  eternum,  llio 
next  three  with  the  luwer  border  of  the  cartilage  of  the  preceding  rib.  The 
cartilages  of  the  la-st  two  riba,  which  have  pointeu  extrcmilie.s,  float  freely  in  the 
walls  of  the  abtlomen.  Like  the  rib!<,  the  costal  carlihiges  van,-  in  their  loofftb, 
breadth,  and  dirediuu.  They  increase  in  len^h  from  the  lirst  to  ihc  seventh,  tnca 
gradually  diminigh  to  the  last.  They  diminish  in  breadth,  as  wrll  as  the  intervals 
between  thcni,  troni  the  iirst  to  the  last.  They  are  broad  at  their  attachment  to 
the  ribs,  and  taper  towards  their  sternal  extrcmitiea,  excepting  tliu  firrt  two,  which 
are  of  the  same  breadth  thruughunt,  and  the  sixth,  seventii,  and  t-ii^hth,  which  are 
enlare«d  where  their  margins  are  in  contact.  In  directiitn  th^-y  nl»o  vary;  the 
first  desociids  a  liltle.  the  second  ishoriKi>nt;il,  tho  third  ascends  slightly,  w!iil.<t  all 
the  rest  follow  the  course  of  the  ribs  fur  a  short  extent,  and  tlien  ascend  to  the 
sternum  or  preceding  cartilage.  Each  costal  cartilage  presents  two  surfaces,  two 
borders,  and  two  extremities.  The  ankrior  sur/ate  is  convex,  and  looks  forwaitU 
and  upwards;  that  of  the  first  gives  attachment  to  the  costo-clavicular  ligament; 
that  of  the  first,  second,  third,  fourth,  fifth,  and  sixth,  at  their  sternal  ends,  to  the 
Pcctoralis  major.  The  others  are  covered,  and  give  partial  attachment  to  somo 
of  the  great  flat  muscles  of  the  abdomen.  The  pMtm'or  surface  is  voncnvcv  and 
directed  biickwardM  and  downwards,  the  six  or  seven  inferior  ones  affording 
hnicnt  to  the  Transver.-ia!ia  and  Diaplmigm  muscles.  Of  the  two  border^ 
'ilio  superior  is  concave,  the  inferior  convex ;  ihey  afl'ord  attaclimeut  to  the  Inter- 
costal  muscles,  tlie  upper  border  of  the  sixth  giving  attachment  to  the  Pectoralis 
major  muscle.  The  contiguous  borders  of  tlie  sixth,  seventh,  and  eighth,  and 
somclinies  the  ninth  and  tenth  costal  cartilages,  pre«;nt  smooth  oblong  surfaces  at 
the  points  whore  they  articulate.  Of  the  two  extremities,  the  outer  one  is  con- 
tinuous with  the  osseous  tissue  of  the  rib  to  which  it  belongs.  The  inner  extremity 
of  the  first  is  continuous  with  the  sternum;  the  six  succeeding  ones  have  rounded 
extremities,  which  are  received  into  shallow  concavities  on  the  lateral  maripus  of 
the  sternum.  The  inner  extremities  of  the  eighth,  ninth,  and  tenth  costal  carli- 
higes  are  point^-d,  and  lie  in  ountact  with  the  cartilage  above,  lliose  of  the 
eleventh  and  twelfth  arc  free,  and  pointed. 

The  costal  cartihigcs  are  most  chwtic  in  youth,  those  of  the  false  rib*  being 
more  so  than  the  true.  In  ohl  age,  ihey  become  of  a  deep  yellow  color,  Vnder 
certain  di.i<!ftsed  conditions,  they  are  prone  lo  ossify.  Mr.  Humphry's  observa- 
tions on  thissubject  have  led  him  to  regard  the  ossification  of  the  costal  cartilages 
as  a  sign  of  disease  rather  than  of  age.  "  The  ossification  talios  place  in  the  first 
cartilage  sooner  than  in  the  others;  and  in  men  more  frequently,  and  at  an  earlier 
period  of  life,  thim  in  women." 

tAllachmr.nt   of  Musehs.    The    Subclavius,  Ste mo-thyroid,    Pcctoralis    major. 
Interna!  oblique,  Transversalis,  Bectus,  Diaphragm,  Ttuuigultuia  &t«mi,  lat' 
and  External  iutercoslaU. 
or 
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OF   TUE   EXTKEMITIKS. 


The  ExtMnUtiM  or  limbs  are  tho.se  long-jointed  appendages  of  the  body,  which 
ore  connected  tothe  trunk  by  one  end,  being  free  in  the  rest  of  their  extent. 
They  are  four  in  number :  an  upper  or  thorttcic  pair,  connected  with  the  thorax 
through  tlio  intervention  of  the  shoulder,  and  subBorvicnt  mainly  to  tad  and  pre- 
heiiition;  and  a  iouvr  pair,  connected  with  the  pelvis,  intended  for  support  and 
locomotion.  Itoth  pairs  of  limbs  arc  constructed  after  one  common  type,  so  that 
they  present  numerous  analogies;  while,  at  the  same  time,  certain  differences  are 
observed  in  each,  dependent  on  the  peculiar  ofQces  they  severally  perform.         " 


CI.AriCT.E. 
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OF   THE    DPPKR    KXTREMITY. 

Tbe  upper  extremity  oonsuta  of  (he  Kim,  tke  forearm,  and  the  hand.  Its  con- 
tinair^  with  the  trunk  is  eetablbhod  by  means  of  tke  ejiouldcr,  which  ia  homo- 
logous with  the  innomiuate  or  haunch  bone  in  the  lower  Unib. 


OF   THK    SnoUI.DEE. 


The  shoulder  is  placed  upon  tlie 
the  UDper  extremity 


scopiua. 

ITheC 
shoulder, 
aearly  hi 
above  th< 


upper  part  and  side  of  the  chest,  connecting 
to  the  trunk ;  it  consists  of  two  hones;  the  clanck^  ftnd  the 


The  Clavicle. 

The  Clavicle  {elavis,  a  Vey)  or  collar-bone  forms  the  anterior  portion  of  the 
shoulder.  It  i»  a  long  bone,  curved  somewhat  like  the  Italic  letter/  and  placed 
nearly  horizontally  at  the  upper  and  anterior  part  of  tlie  thorax,  immediately 
above  the  first  rib.  It  articulates  internally  with  the  npjier  border  of  the  sternum, 
and  with  the  acromion  process  of  the  scnpala  bv  its  outer  extremity ;  serving  to 
sustain  the  upper  extremity  in  the  various  positions  wjiich  it  assumes,  whilst,  at 
the  same  time,  it  allows  it  grent  latitude  of  motion.  The  horizontal  plane  of  the 
clavicle  is  nearly  straight ;  but  iti  the  vertical  plane  it  presents  a  double  eurvaturo, 
the  convexity  being,  in  frynt,  at  the  steninl  end;  and,  Viehind.  at  tlic  scapular  end, 
Ti«  outer  third  i^  Ilattened  from  above  downwirda,  an<l  extends,  ia  the  natural 
pi«iUoo  of  the  Iwne,  from  the  coracoid  process  to  the  acromion.  Iw  inner  two- 
thiniU  are  of  a  cylindrical  form,  and  extend  from  tlie  sternum  to  the  coracoid 
process  of  the  scapula. 

Extemat  or  Ftallened  Portion.  The  oulfr  Oiird  is  flattened  from  above  down- 
vuds,  so  8.4  to  present  two  surfaces,  an  upper,  and  a  lower;  and  two  borders,  an 
knlerior,  and  a  posterior. 

The  upper  aur/aet  ia  flattened,  rough,  marked  in  front,  for  the  attachment  of 
tlw  Deltoid;  behind,  for  the  Trapezius;  between  these  two  impressions,  externally, 
asnatt  portion  of  the  bone  is  subcutaneous^  The  under  surface  is  flattened.  At 
iSpostcrior  border,  at  the  junction  of  tbe  prismatic  with  the  flattened  portion,  is 
>  lou^h  eminence,  tbe  fonoid  tubrrck;  this,  in  the  natural  position  of  the  bone, 
:nl4  the  coracoid  proceHof  the  scapuhi,  and  gives  attachment  to  the  conoid 
-  I  :il.  From  thiii  tubercle,  an  obliiiuo  line,  oeca*ionalIy  a  detiressiun,  passes 
iwwanjs  and  outwards  to  near  the  outer  end  of  the  anterior  Ixtnier;  it  is  called 
tlw  dliijne  line,  an<l  aflords  attachment  to  the  trapezoid  ligament,  Tiie  anterior 
hriir  is  concave,  thin,  and  rough ;  it  limits  tbe  attachment  of  the  Deltoid,  and 
(Kotiionally  presents,  near  the  centre,  a  tubercle,  tlie  deltoid  ttihavk.  which  is 
nrnttimes  distinct  in  the  living  subject.  The  pnaUrior  border  is  convex,  rough, 
Wder  than  the  anterior,  and  gives  attachment  to  the  Trapezius. 

InltTfmi  or  Ci/hruirical  Portion.  Tho  cylindrical  portion  forms  the  inner  two- 
<!iipl»  of  the  bone.  It  i«  curved,  so  as  to  oc  convex  in  front,  concave  behind,  and 
<*  marked  by  lliroo  borders  separating  three  surfaces. 

The  anterior  bordur  is  continuous  with  the  anterior  margin  of  the  flat  portion. 
^t  its  oommeaocment  it  is  smooth,  and  corresponds  to  the  unoccupied  intervid 
Wtceo  the  sttaehment  of  the  Pectoralis  iiii^or  and  Deltoid  muscles ;  alxmt  tlio 
cfntreof  the  clavicle  it  divides  to  inclose  an  elliptical  itpace  for  the  atUichment 
ef  the  clavicular  portion  of  the  Pcctoralts  major.  This  space  extends  inward.i  as 
^^  w  the  anterior  margin  of  the  sternal  extremity. 

Tlie  tuperior  border  is  continuous  with  the  posterior  margin  of  the  flat  portion, 
•••^  separates  tho  anterior  from  the  posterior  surface.  At  its  commencement  it  is 
*"x»th  and  rounded,  becomes  rougn  towards  tho  inner  third  for  the  attachment 
^  the  Stemo-cleido-mastoid  muscle,  and  terminates  at  the  upper  angle  of  tbe 
■*mal  extremity. 


Tlio  posterior  or  tuhclavian  honleT  separates  tlwj  posterior  from  the  inferior 
Burfiicc,  and  extends  frum  tbe  conoid  tubercle  to  tlie  rhotnln>td  <U'pre»sii>«.  It 
forms  the  poisteriur  boundary  of  the  grooTa  for  the  Subulavius  muscle,  and  jpves 
ftttaehmetit  to  llie  fascia  whicli  incloses  it. 

Tlie  anlnrior  tur/ac6  is  included  between  the  superior  and  anterior  borders, 
is  directed  forwaraa  and  a  little  upwards  at  the  sternal  end,  outwards  and  still 
more  upwards  at  the  acromial  extremity,  where  it  becomes  continuous  with  the 
upper  surface  of  the  flat  portion.  Externally,  it  is  Bmoolh.  convex,  nearly  sub- 
cutaneoua,  being  covered  only  by  the  I'latysma;  but,  corresponding  to  the  inner 
half  of  the  l>ono,  it  ia  divided  by  a  more  or  less  prominent  lino  into  two  parts:  an 
witcrior  portion,  elliptical  in  form,  rough,  and  eligbtly  convex,  for  the  attachment 
of  the  Fcetoralis  major;  and  an  npiwr  part,  which  in  rough  hehind,  for  the 
nttaehmciil  uf  the  Sterno-cloido-masloid.  Between  the  two  muscular  iniprestuons 
is  ft  sioall  suboutADcous  interval. 


Tig.  82.— L«lt  CUtiula.    Aotarior  SQrlaw. 
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Fig.  S3.— Left  CUricla.     Inbrlor  SorlkM. 


The  pastiviiir  or  cervical  surface  ia  smooth,  flat,  directed  vertically,  and  le 
backwards  towards  the  root  of  the  neck.  It  is  limited,  above,  by  the  superior 
border ;  below,  by  the  subclavian  border ;  intcmaUy,  by  the  margin  of  the  sternal 
extremity;  exlerually,  it  is  etmtiinious  with  the  posterior  border  ol  tlie  fiat  portion. 
It  in  concave  from  within  outwurd»^  and  is  in  relation,  by  ita  lower  part,  with  the 
BUpraacapular  vessels.  It  gives  attachment,  near  the  sternal  extremity,  to  part  of 
the  Sleruo-hyoid  muscle;  and  preseuts,  at  or  near  the  midillc,  a  foramen,  directed 
obliquely  outwards,  which  tran.-niiits  the  chief  nutrient  artery  of  the  Ijone.  Some- 
time:*, there  are  two  foramina  on  the  posterior  surface;  or  one  on  the  posterior, 
the  other  on  the  inferior  surface. 

Tlie  inferior  or  sufMrlavian  sur/oKt  i.s  bounded,  in  front,  by  the  anterior  border; 
behind,  by  the  subclavian  border.  It  is  narrow  iiitenially,  but  gnidually  increases 
in  width  cxtcmallv,  and  ie  continuoiu*  with  the  under  surface  of  the  flat  portion. 
Commencing  at  the  sternal  cxtremitv  may  be  seen  a  small  facet  for  arltculatioa 
with  the  eartiUigo  of  the  first  rib.  Tnia  is  continuous  with  the  articuhir  surface 
at  the  sternal  end  of  the  bono.  External  to  this  is  a  broad  rough  impression,  the 
rhomboid,  rather  ruore  than  an  inch  in  length,  for  the  attachment  of  the  00*10- 
clavieular  or  rhomboid  ligament.  The  remaining  part  of  this  surface  ia  occupied 
by  a  longitudinal  groove,  the  subolaviuu  groove,  Droad  and  »moalh  externally. 
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(UUTOv  nod  more  uneven  internally;  it  givua  nttaclimcnt  to  tlie  SuboUvins  muscle, 
by  its  anterior  margin,  to  the  strong  ufiouuuriMi*  wliich  incloses  it.  Not 
qoently  tbia  groove  18  subdivided  into  two  pflrts,  by  a  longitudinal  liaey 
lich  gives  attAcbtoont  to  tbc  intcrm<.i8cular  st-ptuin  uf  tbe  Subclovius  mujtcle. 
Tbe  inUntai  or  sternal  end  of  tlic  claviclu  is  triangular  in  form,  directed  inward;^ 
and  a  little  downwards  and  forwanls;  and  presents  an  articular  fucvt,  ooncaro  < 
from  before  backwards,  convex  from  above  don'nwards,  which  articulates  with 
the  sternum  through  the  intervention  of  an  iutcrarticulnr  Jibro-cartilagc ;  tbe 
ciicumfercooc  of  the  articuliu-  suHaco  is  rough,  for  the  attachmettt  of  numerous 
Ugmmeota  TbU  sur&eo  is  eontinuous  with  tne  costal  facet  on  the  inner  end  of 
tho  inferior  or  ttubclavion  surface,  which  articulates  with  the  cartilage  of  the 
tlnA  rib. 

The  outfr  or  acromial  extrtmilu,  directed  outwards  and  forwards,  presents  a 
small,  iL'ittenei],  oval  tacet,  directed  oblif[ue!j  downward-s  and  inwards,  for  articu- 
latioo  with  the  acromion  process  of  the  scapula.  The  direction  of  this  surface 
serveti  to  explain  the  greater  frequency  of  dislocation  of  this  bone  upon,  and  not 
beneath,  llie  acromion  process.  The  circumference  of  the  articular  facet  is  rough, 
e^>ecially  above,  for  the  attachment  of  the  acromio-clavieular  ligament,^ 

PeeuliaritifS  of  the  Bone  in  (/.<■  Srx/^s  and  in  tn'iividiials.    In  the  Icniale,  the  cla- 
rkle  ia  generally  leas  curvetL  smoother,  and  more  slender  than  in  tho  male.     la  : 
those  persons  who  perform  considerable  manual  labor,  which  brings  into  constant 
Ktiogthe  muscles  connected  with  this  bone,  it  requires  considerable  bulk,  becomes 
shorter,  and  more  curx'ed,  its  ridges  for  muscular  attachment  become  prominently 
marked,  aitd^it-s  sternal  end  of  a  pri.4matic  or  quadrangulur  form.     The  right 
cUricle  iw  generally  heavier,  thicker,  and  rougher,  and  often  sltorter,  than  the  left. 
Stnulure.     The  shal^  aa  well  as  the  extremities,  eonsi.sU  of  cancellous  ti-tsue, 
inrested  in  a  compact  layer  much  thicker  in  the  centre  than  at  either  end.    The 
claTtcle  is  highly  elastic,  by  reason  of  its  curvai.     From  the  experiments  of  Mr. 
VTard,  it  baa  been  shown  that  it  possesses  sufficient  longitudinal  elastio  force  to 
taise  itfl  own  weight  ncarlj*  two  feet  on  a  level  surface ;  and  sufficient  traDsverso 
<bstio  forc^  opposite  the  centre  of  its  anterior  convexity,  to  raise  its  own  weight 
kbout  a  foot.     This  extent  of  elastic  power  must  servo  to  moderate  very  consi- 
derably tbe  cOuel  of  ooncu**ions  received  upon  the  point  of  the  shoulder. 

Dtvehpmrnt.  By  two  centros :  one  for  the  sliafl,  and  one  for  the  sternal  extremity. 
The  centre  for  the  shaft  appears  very  early,  before  any  olhcr  bone ;  tho  c«iitra 
for  the  sternal  end  makes  its  sppearaooe  about  tbe  eigl'iteenth  or  twealieth  year, 
ud  unites  with  tho  rest  of  the  bone  a  few  years  after. 
ArticHlations.  With  the  sternum,  scapula,  and  cartilage  of  the  first  rib. 
Attaehmfiit  of  Mitachg.  The  Stcmo-cleido-mastoid,  Trapoziua^  Pectoralis  major, 
Deltoid,  Subclavius,  and  Stcrao-byoid. 

TuE  Scapi;ljl 

The  Scapnla  Shtos  tbe  back  part  of  the  shoulder.    Tt  is  a  targe  flat  bone,  tri- 
■ngular  in  shape,  situated  at  the  posterior  aspect  and  side  of  the  thorax,  between 
tlwfirrt  and  eighth  ribs,  its  poBterior  border  or  base  being  about  an  inch  from,< 
•nd  nearly  panillcl  with,  the  spinous  processes  of  tho  vcrtcbrje.    It  presents  for 
Offiination  two  surfaces,  three  border^  and  three  angles. 

The  nntorwr  lur/ace  or  venter  (Cg.  84)  presents  a  broad  concavity,  the  sub- 
•tspular  fo«sa.  It  is  marked,  in  the  posterior  two-thirds,  by  several  oblique  ridges* 
wtudh  pass  iVom  Iwhind  obliquely  forwanls  and  uiiwards,  the  anterior  third  being  1 
■Wots.  The  oblique  ridges,  above-mentioned,  give  atLiohmeut  to  the  tendinous 
jBlwections ;  and  the  surfaces  between  them,  to  the  flwhy  fibn»  of  the  Subscanu- 
{•rii  raawle.  The  anterior  third  of  tho  fossa,  which  ia  smooth,  is  covered  uy, 
wtdoc*  not  afford  attachment  to,  tho  fibres  of  this  muscle.  This  surface  issepa-j 
'*'«4  from  tho  posterior  border  by  a  smooth  triangular  margin  at  the  supenor 
"d  ioferior  ungleis  and  in  tho  interval  between  these,  by  a  narrow  edge  which  is 
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often  dcfictcDt.  Tb'is  marginal  Hurfucc  uflbrds  attaclimcnt  throughout  JU  cotire 
extent  to  ttiu  SerT<itui>  uiHgDus  muscle.  Tliu  subsuapulur  fuiuut  prv^QM  a  traiu- 
Tene  deprvBsion  »t  its  upper  part,  callotl  tliu  tuhtcapular  angU,-  it  18  ia  this  Hitaa* 
ticm  tbtit  the  fossa  is  deepest;  and  consequently  tiic  tlitekeMt  part  of  the  Sub- 
Ecapularis  muscle  lies  iu  a  lino  parallel  with  the  glenoid  cavity,  and  must  couse> 
qucDtly  operate  moat  effectively  on  the  humerus  which  ia  contained  in  it,  ^1 

The  pMtfrior  sur/atx  or  tiorstim  (fig.  Bo)  is  arched  from  above  downward!^™ 
idterimtel/  convex  and  concave  from  side  to  side.    It  is  subdivided  unequally 

Fig.  M.— L«n  SukpoU.    Aut«rlur  &iufw«  or  VMit«r. 
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iirfo  two  parta  "by  the  spine ;  that  portion  above  the  epine  is  called  the  mtpra- 
«IHD0U8  foBsa,  and  that  below  it,  the  infra-spinoua  fossa. 

The  tvpra-sjiinous  fossa,  the  smaller  of  the  two,  is  concave,  smooth,  and 
broader  at  the  vertebral  than  at  the  humeral  extremity.  It  affords  attaclun^  bjr 
its  inner  two-thirds  to  the  Supra-spinatua  muscle. 

Tha  in/ra-spinous /oisa  16  much  larger  than  the  preceding:  tovnrda  ha  vei^ 
tebral  margin  a  shallow  euucavity  is  seen  at  its  upper  part;  ita  centre  picecDts  a 
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lincnt  eotiTexit}',  whibt  lowards  tli«  oxilkry  bonier  is  a  A«e}>  groove,  vhioli 
ftvin  the  upper  towards  the  lower  part.     The  inner  threcfuurths  of  this 
koe  aflbnl  attachmenl  to  the  Infra-giiiQalu-i  muscle;  Uie  outer  fourth  is  only 
!r«d  tty  it,  without  giving  origin  to  lu  iihriea.     Thia  sur&ce  is  separated  from 
'  the  axillary  border  by  an  elevatea  ridges  which  rous  from  the  lower  part  of  tho 
glenoid  cavity,  downwards  and  ba<:kwards  to  the  posterior  border,  about  au  inch 

?ig.  65.— Left  Sotpalk.    PiM(«ria«'  8iubo«  or  Donvm. 
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■■ow  the  inferior  angle.  This  ridge  serves  for  the  attachment  of  a  strong  apon- 
*'''Wil  which  separates  the  Infraspinatus  from  the  two  Teres  musclca.  The 
^Att  of  bono  between  this  line  ana  the  axillary  border  is  narrow  for  the  upper 
*wliird8  of  its  extent,  and  traversed  near  its  centre  by  a  groove  for  the  poaswo 
jfUie  doranliit  soapulm  vessels;  it  aflbrda  attachment  to  the  Terca  minor.  Ita 
"•w  third  presents  a  brooder,  somewlmt  triangular  eurfaoo,  which  gives  origin 
■"•ke  Teres  major,  and  over  which  gliiivs  the  Latissimus  dorsi;  sometimes  the 
"•fct  utucle  takes  its  origin  by  a  few  fibres  from  thia  part.    The  broad  and  narrow 
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portious  of  bone  almve  alluded  to  are  separated  hy  an  oblique  linp,  wbicb  niB 
IVom  tl)o  uxillnry  border,  donnivrarda  and  uackwanls ;  to  it  is  uttuubwl  the  tiponev 
roaia  jwjniTHtiDg  tho  two  Teres  muscka  from  each  other. 

The  .Spine  is  n  prominent  ]>lat«  of  bone,  which  crosses  obliquely  the  inner 
four-fifths  of  tbc  dureum  of  tho  scapula  at  lis  upjier  part,  and  »eparales  th« 
sapra-spinous  from  tbo  inO-n-«piiious  fossa :  it  commtmce*  at  the  vertebrikl  border 
by  a  smooth  trian^ulur  ttiirface,  over  which  the  Trapezius  glidcei,  aopaiated  by  a 
bursa;  and.  gradually  becoming  moreelevated  as  it  passesfonvards,  tcrminateain  tho 
acromion  proceaa  which  overhangs  the  shoulder-joint.  Tlic  spine  is  triangular  and 
flattened  from  above  downwardia,  its  apex  corresponding  to  the  pdtorior  border;  its 
base,  which  is  directed  outward,'*,  to  the  neck  of  the  scapula.  It  pri^scnts  two 
sarfaocs  and  three  borders.  Its  superior  siir/ace  ia  concave,  asi-iste  in  forming  th« 
siipra-spinouM  foasn,  and  affords  attachment  to  part  of  the  Supnt-spinatus  muMl«. 
Its  in/rrior  nurfacc  forms  part  of  tho  infra-splnous  fossa,  gives  origin  to  part  of  the 
Infra-.ipiniilUi»  muscle,  ana  presents  near  its  centre  the  orifice  of  a  nutritious  canal. 
Of  the  three  lionlur:*,  the  anterior  is  attached  to  the  dorsum  of  the  Imne;  the 
posterior,  or  erfjst  of  tlio  npine,  is  broad,  and  prejients  two  lips,  and  an  intervening 
rouch  inttTVal.  'I'o  the  superiur  lip  is  attached  ihu  Trapezius,  to  the  extent  shown 
in  tnc  figure.  A  very  rough  prominence  is  generally  seen  occupying  that  portion 
of  tho  spine  which  receivea  tho  insertion  of  the  middle  and  inferior  fibres  of  this 
muscle.  To  the  inferior  lip,  throughout  ita  whole  length,  is  attached  the  Deltoid, 
llio  intcr\'id  between  tho  lips  is  also  partly  covered  by  the  fibres  of  these  muisclcs. 
The  exlrrnal  border,  the  shortest  of  tue  tfcree,  ia  sligfitly  concave,  its  edges  thick 
and  touikI,  continuous  above  with  tbc  under  surface  of  the  acromion  proccM; 
below,  with  the  neck  of  the  scapula.  The  narrow  iwrtion  of  bone  external  to  this 
border  aerves  to  connect  the  supra-spiuous  and  inlra-spinous  fosaie. 

The  Aeromion  proc-tt,  so  culled  from  forming  the  summit  of  the  shoulder 
fS»t>i»,  a  tummit;  «mo(.  Me  ithmttiW),  is  a  large,  and  somewhat  triangular  prooeM, 
flattened  from  behind  forwards,  directed  at  first  a  lillle  outwards,  and  then  cur\Hng 
forwards  and  unwurds,  so  as  to  overhang  the  glenoid  cii^nty.  Its  upper  surfaee 
directed  upwartla,  backwards  and  outward-^  is  convex,  rough,  and  gives  attachment 
to  some  fibres  of  the  Deltoid.  Its  under  surface  is  smooth  and  conejivc  IW 
outer  border,  which  is  thick  and  irregular,  afl'orda  attachment  to  the  Deltoid 
muscle.  Its  inwr  marifin,  shorter  than  the  outer,  is  concave,  gives  attacbmcnl 
to  ft  portion  of  the  Trapezius  muscle,  and  presents  about  its  centre  a  small  oval 
surface,  for  articulation  with  the  sca|>ular  end  of  the  clavicle.  Its  ajf-x,  which 
corresponds  to  the  point  of  meeting  of  these  two  borders  in  front,  is  thin,  and  ha« 
attached  to  it  the  coraco-acromial  ligament. 

Of  the  three  borders  or  coslie  of  the  scapula,  the  etiperior  is  the  shortest  and 
thinnest;  it  ia  concave,  terminating  at  its  inner  extremity  at  tlie  superior  angle; 
at  its  outer  extremity  at  the  coraeoid  process.  At  its  outer  part  ia  a  deep 
semicircular  notch,  tho  supra-scapular,  formed  partly  by  the  base  of  the  coraeoid 
proccas.  This  notch  is  converted  into  a  foratnen  by  the  transverse  ligament,  and 
serves  for  the  passage  of  the  supra-scapular  nerve.  The  adjacent  margin  of 
the  superior  border  aftords  attachment  to  tho  Omo-hyoid  muscle.  The  czUmal 
or  axillary  border  ia  tho  thickest  of  the  three.  It  commences  above  at  the  lower 
margin  of  the  glenoid  cavity,  and  inoUnea  obliquely  downwards  and  backwards  to 
the  inferior  angle.  Immediately  below  the  glenoid  cavity  is  a  rough  depression 
about  an  inch  m  length,  which  nffonls  attachment  to  the  long  bead  of  the  Triceps 
muscle;  to  this  succoetU  a  longitudinal  groove,  which  extends  a.t  far  as  its  lower 
ihirtl,  and  aflbrds  origin  ti.>  part  of  the  Subscapiilaris  muscle.  The  inferior  third 
of  this  Iwrdcr.  which  i«  thin  and  sharp,  sen'es  for  the  attachment  of  a  few  fibres 
of  the  Teres  major  behind,  and  of  the  Subscapularis  in  fVont.  The  internal  or 
vertebral  borxler,  also  named  the  base,  is  the  longest  of  the  tbree^  and  extends 
from  the  superior  to  the  inferior  angle  of  the  bone.  It  is  arched,  intermediate  in 
thickness  Ixrtween  the  superior  ana  the  external  borders,  and  that  portion  of  it 
^Wre  the  spine  is  bent  considerably  outwards,  so  as  to  form  an  obtuse  angle  with 
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tbe  lower  pnit.  Tho  vertebral  border  preaects  an  anterior  l^RBRterior  Up,  and 
aa  iutcrniwHato  Epaoo.  The  anterior  Up  aSords  attachment  to  tlio  Scrralus  roug- 
nua;  the  posterior  lip,  to  the  i^upra-splDatUA  above  tbc  Bpinc,  the  Infm-i^inatu) 
below ;  the  interval  between  the  two  iips,  to  tbc  Levator  iinguli  scapulw  above 
die  IriaogaWiiurfiioent  thccommviiwinviit  of  tbuiipinu;  tbu  Kbumbotdeuii  minor, 
to  the  edge  of  that  Kurfaco;  X\w  Hlinnitniidvus  miijor  boio^  attaehcnl  \tj  rneana  of 
a  Sbroua  arob,  connected  above  to  the  low(;r  part  of  tlio  triuigular  aurfaoe  at  the 
boM  of  the  spine,  and  1>elow  to  the  lower  part  of  ibe  pc«terior  border. 

Of  the  three  angled,  the  superior,  formed  by  the  junction  of  the  superior  and 
internal  borders,  is  thin,  mnoolh.  rounded,  somewhat  inclined  outwards,  and  gives 
attachment  to  a  few  fibres  of  the  Levator  anguli  acapuhe  muscle.  The  inferior 
angle,  thick  and  rough,  ia  formed  by  the  union  of  the  vertebral  and  axUlar;' 
bordcrB.  its  outer  surface  affording  attachment  to  the  Teres  major,  and  occastoDally  i 
a  few  fibres  of  the  I^tiasimus  dorai.  The  anterior  angle  is  the  tbtekest  part  w  ' 
the  bone.  un<l  forma  what  ia  culled  the  head  of  the  scapula.  The  lieod  presents 
a  shallow,  pyrifonn,  articular  eurfuce,  the  glenoid  cavity  (yyin,  a  superjidal 
tavity;  »i»o(,  Hie);  iw  longest  diameter  )«  from  above  downward*,  and  ila 
direction  outwards  and  forwarda.  It  ii  broiadcr  below  than  al>ove;  at  it<t  apex  ia 
attached  the  long  tendon  of  the  Biceps  inuacle.  It  13  covered  with  cartilage  in 
the  recent  state;  and  its  margins,  slightly  raised,  give  attachment  to  a  Bbro* 
cartilaginous  structure  the  glenoid  ligament,  by  which  its  cavity  ia  deepened. 
The  neck  of  the  scapula  is  the  slightly  dopret^d  surface  which  surrounds  the 
bead ;  it  ia  mure  distinct  on  the  posterior  than  on  the  autcrior  surface,  and  below 
than  above.  In  the  latter  situation  it  has,  arising  from  it,  a  thick  promioeocc^ 
the  comoutd  proccsii. 

The  Coraoid  process,  ta  called  from  its  fancied  resomblaneo  to  u  crow's  beak 
(nf^  a  crow;  titot,  resemblaiur),  in  a  thick  curved proeeee  of  bone,  which  ariM»by 
1  btegul  baae  from  the  upper  part  of  the  neck  of  the  scapuhi ;  it  ascends  at  fi«t ' 
■piraids  and  inwards ;  then,  l>eco[niRg  smaller,  it  changes  its  direction  and  pasaca 
nrvards  and  outwardi  The  ascending  portion,  flattened  from  before  backwards, 
JBvtentj  in  front  a  icmooth  concave  surface,  over  which  parses  the  Subscapularij 
■nuclei  The  horii»>ntal  portion  i.i  flattened  Irom  above  downwards;  its  ujiper 
Rir&ce  Ik  convex  and  irregular ;  its  under  surface  is  smooth ;  iU  anterior  border 
is  rough,  and  gives  attachment  to  the  Pectoralis  minor;  its  posterior  border  is  also 
nnjjh  for  the  coraco-acromial  ligament,  while  the  apex  is  embraced  by  the  con- 
JBwd  tendon  of  origin  of  tlic  short  head  of  tlie  Biceps  and  Coraco-brachialis 
■Ucks.  At  the  inner  side  of  the  root  of  the  coraeoid  process  is  a  rough  deprca- 
Roa  for  the  attachment  of  the  conoid  ligament,  and,  running  from  it  obliquely 
^rvArds  and  outwards  on  the  upper  surfai-e  of  the  horizontiil  portion,  an  derated 
ntlge  for  the  altachmeDt  of  Uic  trapezoid  ligament. 

Stnieitire.  In  the  head,  proce^tus,  and  all  Ihe  thickened  jmru  of  the  bone,  it 
vcellalar  in  structure,  of  a  denne  compact  tissue  in  the  rest  of  its  extent.  The 
KMre  and  upper  part  of  the  dorsum,  but  especLilly  the  former,  is  visually  so  thin 
Ubbe  «emi-tran.tparent;  occasionally  the  bone  is  found  wanting  in  this  situation, 
ul  the  sii^acent  musclci  come  into  contact. 

Daxhpment  (fig.  86),  By  eeiwi  centres;  one  for  the  body,  two  for  the  coraeoid 
process,  two  for  the  acromion,  one  for  the  posterior  border,  aud  one  for  the  inferior 
iwle. 

(Wfication  of  the  body  of  the  scapula  commences  about  the  second  month  of 
Kiul  life,  by  the  formation  of  an  irregular  quadrilateral  plate  of  Iwnc,  imme* 
&lelr  behind  the  glenoid  cavity.  Iliis  plate  extends  itself  so  t»  to  form  the 
durfpart  of  the  bone,  the  spine  growing  up  from  its  jKisterior  surface  about  the 
'iurd  Riuntli.  At  binb  the  ehit;f  jiart  of  the  si-apula  i.t  o^eous,  the  coraeoid  and 
•Oemion  prooesse.i,  tJio  posterior  border,  and  inlorior  angle,  being  cartilaginous, 
Abottt  the  first  year  after  birth,  ossification  takes  place  in  the  middle  of  the 
^Kwxud  process;  which  usually  becomes  joined  with  the  rest  of  the  bone  at  the 
•WBe  when  the  other  centres  make  their  appearance.     Betweeu  the  fifteenth  and 
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seventocnth  yoars,  oesjfleatfon  of  t}ic  rcmainm;^  costrcs  tnkca  place  in  quick  snc- 
cession,  and  iii  tli«  following  onU-r:  first,  injiir  l.hn  Imse  of  tho  iicroimoD,  und  in  tbe 
upi«;r  part  of  tho  corucoid  process,  tho  kitur  appeariiiff  in  llie  form  of  u  broad 
Hcatc ;  secondly,  in  the  inferior  angle  and  contiguous  pnrt  of  the  posterior  border; 
thirdly,  tiaar  the  extremity  of  tlio  acromion;  fourthly,  in  the  posterior  border. 
The  aeromion  process,  besides  being  formed  of  two  separate  nuclei,  has  ib«  ba»o 
formed  by  an  extcnsioQ  into  it  of  the  centre  of  ossification  which  belongs  to  the 
^ine,  tho  extent  of  ■which  varies  in  different  casea  The  two  separate  nuck-i 
unite,  and  then  join  with  tho  extension  carried  in  from  tho  spine.  These  various 
cpiphyst's  become  joined  to  the  bono  between  the  ajjca  of  twenty -two  and  tweniy- 
five  years.  Sometimes  failure  of  uniim  between  the  acromion  process  and  spine 
occurs,  tho  juttctioQ  being  effected  by  (ibroiu  tissue,  or  by  an  imi>orfect  articulation; 

Fig.  EG— Plan  of  tlie  DeTelopnienl  cTlIia  Sopulk.    B/  SeTeu  C«ntra«. 
/'"'"'^   - 
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in  BOtno  cases  of  supposed  fracture  of  the  acromion  with  ligamentous  unioo,  it  i^ 
probable  the  dctachetl  segment  was  never  united  to  the  rest  of  the  bone, 

Artieulaltmn.    With  the  Iiumorus  and  clavicle. 

AttaehtiMit  of  Muscks.    'I'i>  the  anterior  surface,  the  Subscapularis ;  po6tcri(y*" 
surface,  Supra-spinaluSjInfra-spitmlus;  spinn,  Trapezius,  Deltoid;  superior  bordc"^'  I 
Omo-hyoid  ;   veriehral  lionler,  St>rriitU3  inagnus.  Levator  anguli  scapuliB,  lihoic*-*  I 
boidous  minor  and  major;  axillary  border,  Triceps,  Teres  minor.  Teres  major"  » ; 

glenoid  cavity,  long  head  of  the  Biceps ;  coracoid  process,  short  head  of  Biocf^^  | 
oruco-brachialis,  Pcctorali.'i  minor  j  and  to  the  inferior  angle,  occasionally  a  fo  *"' 
fibrtis  of  tho  Latiaaimus  dorsL 
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The  Hnmerufi  (fi|^,  87)  is  the  longest  and  largest  liono  of  the  upper  oxtrcmity; 
it  presents  for  examination  n  sbaA  and  two  vxtromjtics. 

The  Upper  Ertrrmity  is  tlic  largest  part  of  the  bono ;  it  presents  n  rou&dod 
head,  a  oun^ttrictioa  arouud  the  basu  oi  the  head,  the  neck,  and  two  other  omi- 
Denocs,  the  grvaler  and  leswr  ttibcro»itie«. 

The  hfxid,  nearly  IiemUpliericnl  in  form,  -is  directed  iipwanU,  inwards,  and  a 
little  backwards;  ita  surface  U  .smootli.  coated  with  cnrtilago  in  the  recviit  state, 
and  articulates  with  tlie  glenoid  cavity  of  the  scapula,  'i'iie  circumference  of  i\g 
articular  surface  i»  nlightly  constricted,  and  is  termed  the  anabmtiml  neck,  in 
coot  radiiUinct ion  to  the  oomitriction  which  exists  below  the  tuberosities,  and  is 
ealleil  the  turyieal  ne-ck,  from  its  often  being  the  seat  of  fraelure.  It  ohould  he 
remembered,  however,  that  Iraulure  of  the  anatomical  neck  doea  sometimes, 
though  rarely,  occur. 

The  anatomicai  tuek  is  obliqaelr  directed,  forming  an  obtuso  angle  with  the 

shaft.    It  is  more  distinctly  msrkou  in  the  lower  half  of  its  circumference  than  in 

iho  apper  half,  where  it  presents  a  narrow  groove,  st-parating  the  head  from  the 

■taberoeitics.    Its  eircunifercnce  uffords  attachment  to  the  cupsdar  ligament,  aud 

is  perforated  by  numun>iis  vji«:u!;ir  foramina. 

The  greatrr  lulirr'aHtf  i:^  ifituated  on  the  outer  wde  of  the  bead  and  lesser 
lubcrodity.  It*  uiiper  surface  is  rounded  uwd  mark-ed  by  three  flat  futets.  scpanttcd 
by  two  slight  ridges;  the  mtwt  anterior  facet  gives  attachment  to  the  tendon  of 
ifitfSupra-spinatus;  the  middle  one,  to  the  Infra-spinatus;  the  posterior  one,  to 
liw  Teres  minor.  The  outer  surface  of  the  great  luberanity  is  convex,  rougtL, 
tnd  eontinuous  with  the  outer  side  of  the  shaft. 

TTie  fcww  lufieraaitu  is  more  prominent,  although  smaller  than  the  greater;  it 
iiRtuat^  in  firont  of  the  head,  and  is  directed  iuwartlsand  forwanls.  Its  summit 
ptccDts  a  prominent  facet  for  the  insertion  of  the  tendon  of  the  Subscapularis 
BUfcie.  Toe  tuberosities  are  Hcparated  from  one  another  by  a  deep  groove,  the 
^pilat  groove,  so  called  from  its  lodging  the  long  tendon  of  the  Biceps  muscle, 
llcotaraeucca  above  bctwct-n  the  two  tuberoaitics.  pa?ses  obliquely  downwards 
ni  &  little  inwards,  and  terminates  at  the  junction  of  the  Upper  with  the  middle 
tliinl  of  the  bone.  It  is  deep  and  narrow  at  its  commeDcemcnt,  and  becomes 
illilloft'  and  a  little  broia<ier  as  it  descends.  In  the  recent  state  it  is  covonxi  with 
itliit  layer  qf  carlilagc,  lined  by  a  prolongation  of  the  synovial  membrauu  of  the 
uuolilcr-joint,  aih)  receives  pari  of  tlio  tendon  of  insertion  of  the  Latissimus  dorsi 
iboBl  iu  cfntre. 

The  S/>a/i  of  the  humerus  is  almoiit  cylindrical  in  the  upper  half  of  its  extent; 
F*utntitie  and  flalt^med  Wdow,  it  presents  three  borders  and  three  surEnees  for 
tuainalion. 

The  aniertor  border  runs  from  the  front  of  the  great  tuberosity  above,  to  the 
Wunoid  depression  below,  separating  the  internal  from  the  external  surface.  Its 
Bl?cr  part  is  very  prominent  and  rough,  forma  the  outer  Up  of  the  bicipital 
poove,  and  serves  for  the  attaL'hmeut  of  the  tendon  of  the  Pcdoralis  major. 
ihom  its  centre  is  sw;u  the  rough  deltoiil  impri-.s-^ion;  below,  it  is  smooth  and 
PxiOikiL,  affon.)ing  nttaehmcnt  to  the  Braehialis  luiticus. 

The  external  l/^nkr  runs  fnun  tlio  back  part  of  the  grctitcr  tuberosity  to 
■e  external  condyle,  and  separates  the  external  from  the  iMislerior  sorfuoe.  It  is 
•WoAM  and  ludistinctly  marked  in  !(.■*  upper  half,  serving  for  the  allacliment  of 
■fe  external  bead  of  the  Triceps  mUHcle;  its  centre  is  traversed  by  a  l)n>ad  but 
*uIlow  obliffue  depression,  the  musoulo-spiral  groove;  its  lower  part  is  marked 
•T  «  prominent  rough  margin,  a  little  curved  Irora  l»eliind  forwards,  which 
pWuts  an  anterior  lip  for  the  attachment  of  the  Supinator  lonjrns.  above  the 
Kxtcnsor  carpi  radialis  iongior  below;  a  posterior  li|)  for  the  Triceps,  and  an 
•"twittioe  for  the  attachment  of  the  external  intermuscular  aponeurosis. 
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The  irUcTTtal  larder  extends  from  tlic  lawcr  laberosity  to  the  internal  condyle. 
Its  upper  third  it)  n]ark4.-(l  hy  a  prominfUl  ridge,  forming  the  inner  lip  of  the 
hicipitAl  groovu,  und  K>^'^^  itttiichniciit  fronj  ubovo  downwards  to  the  t«ndoiu  of 
the  LatJMiinuK  dorsi,  Teres  iniyor,  nnd  port  of  the  origia  of  the  inner  Lciid  of  tho 
Triceps.  About  \\»  centre  u  «  rongli  ridge  for  the  attachment  of  the  Coraoo- 
hr&chialis,  aud  just  helov  tlitg  is  seen  llie  entranoe  of  the  nutritious  canal  diroctetl 
downwardsk.  Sometiiiie^  there  is  a  second  canal  highvr  up,  which  takes  a  siniihtr 
dircetion.  Its  inferior  third  is  riuseil  itilo  a  slight  ridge,  which  becomes  very 
prominent  hulow;  it  presents  an  anterior  lip  for  the  attaoLuent  of  the  Braeliialis 
anticus,  a  posterior  lip  for  tlie  internal  heail  of  the  Triceps,  and  au  intermediate 
quoe  for  tno  internal  intermuseular  aponeurosis. 

Tho  txUmal  surface  is  directed  outwards  iibo»-e,  where  it  is  smooth,  rounded, 
and  ooTered  by  tlie  Deltoid  muscle;  forwards  below,  wliere  it  is  slighlly  concave 
from  above  downwards,  and  givw  origin  to  part  nf  the  Hrachialis  anticus  muxcle. 
About  the  middle  of  this  surface,  is  men  a  rough  triangular  impreiiision  for  the 
iojiertioa  of  the  Ueltoid  muscle,  and  below  it  the  musculo-spiral  groove,  dtrecled 
obliquely  &om  behind,  forwards  and  downward-s ;  it  transnuta  the  miisculo-»piral 
nerve  and  superior  profunda  artery. 

The  irtiemai  ttirfiux,  leas  extensive  than  the  external,  is  directed  forwards 
above,  forwards  and  inwards  below ;  at  its  upper  part  it  is  narrow,  and  forms  the 
tncipital  groove.  The  middio  part  of  this  surfaco  is  sU^htly  rough  for  the 
attachment  of  the  Coraoo-hrachialis ;  its  lower  part  is  smootn,  ooncavev  and  gives 
attachment  to  the  Brachialis  antieus  muscle.' 

The  prmlrrior  sur/acf-  (fig.  88)  aj>pears  somewhat  twirfod,  so  that   its  upper  part 

u  direete«l  a  little  inwards,  its  lower  ]mrt  backwards,  and  a  little  outwards. 

Nearly  tlie  whole  of  this  surface  is  covered  by  the  external  and  internal  heads  of 

the  Triceps,  the  former  being  attached  to  its  upper  and  outer  part,  the  latter  to 

ita  inner  and  ba^ik  part,  tiieir  origin  being  separiui^l  by  the  mu.iculQ-spiral  cruovc. 

The  Lotoer  Kriremiei/  Ut  flattened  from  before  backwards,  and  curvet!  sligliliy 

forwards:  it  terminatei  below  in  a  broad  articular  surface,  which  i.i  divideilinto 

tvo  part«  by  a  slight  ridge.    On  either  side  of  the  articular  surface  are  the  ez- 

UtmI  and  internal  condyles.     Tlie  articular  surface  extends  a  little  lower  than 

Ab  condyles,  and  is  curved  slightly  forwards,  so  as  to  occupy  the  more  anterior 

put  of  the  bone ;  its  Krcalest  breadth  is  in  the  transverse  diameter,  and  it  is 

obliquely  directed,  so  tlial  its  inner  extremity  occupies  a  lower  level  than  the 

wtsr.    The  outur  portion  of  the  articular  surface  presents  a  smooth  rounded 

enincnoc,  which  has  rcocivodtho  name  of  the  lesser  or  roii/aiAnid  of  the  humerus; 

itaniculatcs  with  the  cup-shaped  depression  on  the  head  of  the  mdius,  is  limited 

lo  the  front  and  lower  part  or  the  bone,  not  extending  as  far  bimk  as  the  other 

pwtioQ  of  the  articular  surface.     On  the  inner  side  of  this  cmincnee  i^  a  shallow 

pMTe;  in  which  is  rbccivcd  the  inner  margin  of  the  head  of  the  radius.    The 

"«wr  or  trochlear  portion  of  the  anicidar  surface  presents  a  deep  dejirt^ssion 

wtween  two  well-mnrked  borders.     This  surface  w  convex  from  uefore  baek- 

'utia,  concave  from  side  to  side,  and  occupies  the  anterior  lower  an<l  ])osterior  parts 

"'ihc  bone.    The  external  border,  le)*8  prominent  than  the  internal,  corresponds 

'  A  Bmall  hcH'k-,iliupfc!  prorcts  of  bonp,  vnrvinjt  from  ,'„  to  }  of  an  inch  in  Icupth.  is  not 
^tw'upnil^  fdiiml  prujeotinft  rrom  Uw-  iuniT  nurratt-  oC  ibi.'  ?h(ift  of  ihe  homeru^  lwi>  Inehcft 
""'0  tin  inUirniO  coDdyle.  It  in  ciirvi-d  ili)wijwurii».  forwards,  nod  inwanl*,  nod  it*  poioicd 
J^ftiaily  in  connpclcil  to  the  inti-ru^  border  jdwl  aborp  the  inner  condyle,  hv  n  li^mi-nt  or 
™'0W  banil;  (rompletin^  an  iirch.  ihri.uph  which  the  mrriinn  ticrre  und  brocfiiul  arU'ry  pium. 
J''^  th«e  nUiictnrr*  deviate  from  their  n<nnle<niroc.  Soinriinn'*  the  nerve  alone  is  IninsniUleil 
yMgh  it,  or  the  nerve  may  br  secompnnifd  by  thi^  iilniir  inlcrtrtst^cntEi  artery,  iu  (.■iis*'»  of  liijjrh 
T^vioa  of  Ibe  bnehiul.  A  wrll-mnrktd  itronve  \a  usiully  fuund  behind  the  proccsa,  in  which 
***  i*rr«  and  arWir  iirc  lodp*^  Tliis  spftt-e  Is  aautu;rou's  lo  the  siipr«-o(indyloid  fnruiui'u  iu 
?*^J aoiaaU,  and  prolmbly  wrves  in  Ihcm  to  protfet  llie  nnrvp  and  nrtrrj"  friiin  coniprvsRion 
?''niijr  Ikt  coatraction  of  llic  raii«rlps  in  this  rc(r'«n.  A  delniied  ncrnnni  of  I'liis  procc»»  i*  pvon 
'  Dr.  SniriHBHit,  iu  bin  "  AuiilDiiitciU  mid  FhyKtulogienl  UbservuUonii."  p.  20'i. 
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Fit.  S6.— t^ft  i:uin«riiK.    Po»i*rior  Gartu*. 
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to  the  interval  Ijetween  the  ratlins  an3' 
ulna,  Tlu!  inlernal  Iwnler  w  lliiukcr, 
moro  proiiiineut,  and  <:on.^ueDtljr  of 
greater  Ivnglii  llian  tlie  extarnal.  The 
grooved  portion  of  the  articular  xurfiMx:  fits 
aecurately  wltliin  the  greater  itiginoid  ca- 
vity oCllie  uhia;  it  i.s  bma'icr  and  deeper 
on  the  ]ii>!<teriorlhiiTi  on  tho  niiUTiur  atjKtt 
of  th«  buiic,  ami  is  dinwivii  (.(Ijlii.iiifly  from 
bcliiiiil  (orwarfls,  and  from  without  in- 
wurds.  Alwve  the  bat-k  part  of  the 
trochlear  surface,  is  a  deep  Iriiingiilar  de- 
pression, tlie  olecranon  depression  in  whieh 
IS  received  the  summit  of  tlio  olecranon 
process  incxtcDijonof  the  forearm.  Above 
the  front  part  of  the  trochlear  surface,  is 
Been  a  sniall  depression,  the  coronoid  de- 
prcfiaiun;  it  rcceiveK  the  coronoid  prooces 
of  the  ulna  during  llexioii  of  the  fore- 
arm. TIk^m  fussw  arc  scpuralvd  from  one 
another  by  n  thin  transparent  laminae  of 
hoTie,  wliivli  in  sometimes  perforated;  their 
margins  aft'ojil  attachment  to  the  anterior 
wid  posterior  ligaments  of  the  elbow-jtMni, 
and  they  are  hned  in  the  recent  state  by  _ 
Uie  synovial  membrane  of  this  articuIa^H 
lion.  Above  the  front  p:iTt  of  the  radial^ 
tuberosity,  ia  seen  a  slight  depreeston 
which  receives  the  anterior  border  of  the 
head  of  the  radius  when  the  foresirm  is 
strongly  Hexed,  The  external  condyle 
is  a  Email  tubercular  eminence,  less  pro-' 
mincnt  than  the  interual,  curve<l  a  little 
forwards,  mid  giviiij;  altachmciU  to  tlw 
esternal  l;iteral  ligaiucnl  oC  the  elbow- 
joint,  and  to  a  tendon  common  to  the 
origin  of  some  of  the  extensor  and  supi- 
nator muscles.  The  internal  condyle^ 
larger  and  more  prominent  than  l!ic  ex- 
ternal, is  directed  a  little  bai-kwanUi,  and 
gives  attatdiment  to  the  interna!  lateral 
ligament,  and  to  a  tendon  common  to  Ute 
origin  of  some  of  the  flexor  muacles  of 
the  forearm.  These  eminences  are  di- 
rectly continuous  above  with  the  external 
and  internal  borders.  The  greater  pro- 
minence of  the  inner  one  renders' it  mor» 
liable  to  frafture. 

nSlrWurr^.  The  extremities  consist  of 
canceilourt  tis.sue,  covert-d  with  u  thirm 
com|iail  layer;  the  shaft  is  ctimjKiscdof 
a  cylinder  of  compact  tissue^  thicker  a* 
the  centre  than  at  the  extremities.  Mu3 
hollowed  nut  by  a  large  medullary  camlr 
which  extends  along  its  whole  length. 

Decfliijiv*ait.      By    icven   ecntr««    CI^- 
89):  one  for  the  shaft,  one  for  the  licadr 


mTMERTJS. 


las 


Fig.  8'J.— Plimnribe  DfTelopmeulof  Ui« 
lIuiUBrus.     87  7  CVulnd. 


mM  ^:li^a/i(i^f) 


one  for  the  greater  tuberosity,  ooe  for  the  radial  portioa  of  th<!  articular  surfacft, 
one  for  the  trocbltiar  portion,  and  one  ibr  each  coniljlv.  TIiu  uentru  lor  tii«  eholt 
appears  vory  curly,  soon  alter  oiuitication  bos  cummoacud  in  the  cLavielc,  and 
soon  extend  towiknU  Uie  extremitie:*.  At  binh,  it  is  otuiified  nearly  in  iii^i  wliole 
IsQgtb,  the  extremities  rcmuuiRg  cartil»gio«>u».  Between  tlie  firrit  aud  socund 
ymrs,  ossification  oommences  in  the  head  of  the  bone,  and  between  the  Bocond ' 
wad  tbird  years  the  centre  for  the  tuberosities  imdica  its  appearance  usiially  by  a 
stogie  ossific  point,  but  sometime.-,  according  to  Beclard,  by  one  for  each'  tuW 
nwity,  that  for  the  lesser  being  small,  and  not  appearing  until  after  the  fourth 
year.  By  the  fifth  year,  tJio  centres  for  the  head  and  tuberosities  ha^'o  enlarged 
and  become  joiiiod,  ko  mt  to  form  a  single  largo  cpiphysia. 

The  lovrer  end  of  the  humerus  is  devel- 
oped in  tiie  following  manner:  At  the  end 
01  the  aerxind  year,  unification  i;onimenee« 
in  the  radial  portion  of  the  articular  sur- 
face^ and  &om  this  point  extendi  iuM'anlTi, 
so  as  to  form  the  chiei'  part  of  the  articulikr 
end  of  the  bone,  the  centre  for  the  inner 
part  of  tJw  articular  surface  not  appearing 
until  aboQt  tlie  age  of  twelve  Ossitii:atioa 
conuncneos  in  the  internal  condyle  about 
ll«  fifth  year,  and  in  the  external  one  not 
until  betwsen  the  thirteenth  or  fourteenth 
year.  About  the  axtecnth  or  seventeenth 
year,  the  outer  condyle  and  bolli  portions 
of  tJie  articuLuing  surface,  having  already 
joined,  unite  wiw  the  shaft;  at  eighteen 
^ears,  the  inner  condyle  bceomcit  joined, 
vhilst  the  upper  epiphysin,  although  the 
first  formed,  is  not  united  until  about  the 
twentieth  year. 

■  Ariicttlaiioas.    With  the  glenoid  cavity 

oTtbe  scapula,  and  with  tlie  ulna  and  rodi  ua. 

AttachnuTU  of  iftueles.     To  the  greater 

taberosity.  the  Supra-spinatus,  Infra-spina- 

ta^  and  Teres  minor ;  to  the  lesser  tube- 

»nty.  the  Subscapularis ;  to  the  anterior 

W^ia]  ridge,  the  I'ectondis  major;  to  the 

Kierior  bicipital  ridge  and  groove,  the 
iaimu.-<  dotut  and  Teres  miuor;  to  the 
tl>*ft.the  Pwltoid,  Coraeo-brachiallM,  Bru- 
Aiilis  antiena,  external  and  internal  heads 
**  Uio  Triceps ;  to  the  internal  condyle,  the  Pronator  radii  teres,  and  common 
'odon  of  the  Plexor  carpi  railiali!*,  Palniaris  longiis,  Flexor  digitorimi  sublimit 
ttd  Hcxor  carpi  ulnaris;  to  the  external  oondyloid  rulge,  the  Supinator  longus 
•w  Kxtcaaor  carpi  radialis  longior;  to  the  exWrnal  coiiiiyle,  the  conimoti  tendon 
"f  tke  Extensor  carpi  radiaiis  brovior,  Kxtonsor  conimunii*  <ligitonnn,  Kxlensor 
^innoi  digiti,  und  J^xtcnsor  carpi  ulnaris,  the  Anconeus,  and  Supinator  brevis. 


£iafi»f  Wis 


TIIK  FORKARM. 

■oc  Forearm  ist  tlial  portion  of  the  upper  extremity,  situated  between  the  elbow 
•"d  ifiiit.     It  w  compared  of  two  bonea,  the  Ulna,  and  the  Badius. 

TiiK  Ulsa. 

Tlie  Ulna  (figs.  90  and  91),  ho  called  from  itii  forming  the  elbow  (<3Lt>T),  is  a  long 
^^  pri$mativ  in  form,  placed  at  the  ionc^  side  of  the  forearm,  parallel  with  Uie 
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radios,  being  ilie  laTRest  and  Ionge«l  of  the  two.    Its  upper  extremitv,  of  great 
tliiekneiw  And  strengui,  fornu  «  large  part  of  tho  articulation  of  the  efboir-joinl ; 
it  diminishes  in  size  from  above  downwards,  its  lower  extremity  being  very , 
Hoali,  and  excluded  from  tlie  wrist-joint  by  the  int«rpo§itiou  of  an  intcrarticnlar 
fibrocartilage.     It  is  divisible  into  a  shaft,  and  two  extremities. 

The  ITpper  Extremity,  the  strongeat  part  of  the  bone,  presents  for  exatninatioD 
two  I&rge  carved  processes,  the  Olecranon  proccssi,  and  the  Coronoid  process ;  and 
two  concave  articular  cavities,  the  greater  and  lesser  Sigmoid  cavities. 

TTie  Ofefm/w»  Process  (>Iv>v.  eHxne;  ard,or,  hmd)  is  a  lawo,  thick,  curved 
eminence,  situated  at  the  upper  and  back  part  of  tho  ulna.  It  riecs  somewhat 
bigbiT  than  the  coronoid,  is  curvecl  forwards  at  the  Hummit  ho  as  to  present  a  pro- 
minent tip,  its  base  being  oontntcttil  where  it  joins  the  shail,  Tlii»  is  the 
narrowest  part  of  the  upper  end  of  the  ulnA,  and,  consequently,  the  most  usual 
aeat  of  fracture.  Its  posterior  surface,  directed  b»ckwnrd»^  is  of  a  triangular  form, 
smooth,  subcutaneoust  and  covered  by  a  bursa-  Its  ui)per  surface,  directed 
upwanls,  is  of  a  qundriluterni  form,  marked  heliind  by  a  rough  imjiression  for 
the  attachment  of  the  Tricejus  rnuscle ;  and,  in  front,  near  the  miirgin.  by  a  slight 
traturerso  groove  for  the  attachment  of  part  of  tlie  poirterior  hgament  of  the 
elbow-joinL  Its  anterior  sitrfaee  i.i  smooth,  concave,  covered  wilTi  ejirtilagc  in 
the  recent  state,  and  forms  the  upper  and  back  part  of  the  great  sigmoid  cavity. 
The  lateral  borders  present  a  continuation  of  the  same  groove  that  was  seen  on 
the  margin  of  the  superior  surface :  they  serve  for  the  attachment  of  ligament^ 
viz,  the  bock  part  of  the  interior  lateral  ligament  internally;  the  postenor  liga*, 
ncnt  externally.  The  olecranon  process,  in  its  structure  as  well  as  in  its  position 
and  use.  resemblc-s  the  Patella  in  the  lower  limb ;  and,  like  it,  sometimes  exists  ' 
ts  a  separate  pioec,  not  united  to  the  re,<t  of  the  bone.' 

The  Connoi'l  Process  {xt^ur^,  a  crytc'.*  hrdk;  htof,  form)  is  a  rough  triangular 
cmineiioe  of  bone  which  projects  horiaontully  forwards  from  the  upper  and  front 
put  of  the  ulnii,  forming  the  lower  part  of  tbc  great  sigmoid  envity.  Its  base  is 
ccttlinuous  with  the  shaft,  and  of  eousiderablo  strength,  so  much  so.  that  fracture 
<£\t  is  an  accident  of  rare  oeciirrenec.  Its  iipcx  is  ]>oiiitcd,  slightly  curved  upwardi^ 
nd  received  into  the  ooronoid  depression  of  the  humerus  in  flexion  of  the  iorearm, 
lis  upper  siirfai:^  is  smooth,  concave,  and  forms  the  lower  part  of  the  p-eat  »iigmoid 
cavity.  The  under  surface  is  conoave,  and  marked  internally  by  a  rough  impression 
loT  the  in.'tertioQ  of  the  Hrachialis  antii-us.  At  the  junction  of  thi.-t  .turface  with 
^thaA  13  a  rough  eminence,  the  tubercle  of  the  ulna,  for  the  attachment  of  the 
•Wiqna  ligament.  Its  outer  surface  presents  anarrow,  oblong,  articular  depression, 
fta  Ksaer  sigmoid  cavity.  The  inner  nurtaoc,  by  its  prominent  free  margin,  serves 
fwtlio  attachment  of  part  of  the  internal  lateral  ligament.  At  the  front  part  of 
t^  lorfaoo  is  a  small  rounded  emincnoo  for  the  attachment  of  one  head  of  the 
W«or  digitorum  sublimis.  Behind  the  eminence,  a  depression  for  part  of  the  origia 
"^  ths  Flexor  profundus  digitorum ;  and,  descending  from'  the  eminence,  a  ridgo^ 
*toi  gives  attachment  to  one  head  of  the  Pronator  radii  teres. 

The  QrxeUer  Si'jrmitl  Qtvitt/  (siy^ia,  <t*in.  form),  so  called  from  its  resemblance 

•oibeGreek  letter  l.  is  a  semilunar  flepression  of  large  size,  situated  between  the 

*'eonnon  and  coronoid  processes,  and  serving  for  articulation  with  the  trochlear 

■iifeiM  of  tlie  humerus.     About  the  middle  of  either  lateral  border  of  this  cavity 

Is  a  Detch  which  contracts  it  somewhat,  and  serves  to  indicate  the  junction  of  the 

**eprooesaeaof  which  it  is  formed.   The  cavity  is  concave  from  above  downwards, 

*0d  divided  into  two  kteral  parts  by  a  smooth  elevated  ridge,  which  runs  from 

*'*«wramit  of  the  olecranon  to  the  tip  of  the  coronoid  process.    Of  these  two 

^^tiotL-v  the  internal  is  the  largest ;  it  is  slightly  concave  transversely,  the  external 

Pojtioa  being  nearly  plane  frxjm  side  to  side. 

'  rmfrtHHir  OwcB  n-|r*rdii  Ih*  okcnnon  to  bo  homoToffonii  nnt  with  thft  imlpiln.  lint  with  an 
j*Vn>«m  of  the  app«r  pdJ  of  the  fllniU  abovr  tlie  Lni'i--joirit,  which  in  met  wiih  in  thu  Omllho- 
^  ^^bn*,  Rctii4)Ba.  and  iodh  other  naimab.  (Owes,  "  On  the  Nature  of  Limbg,") 


Tiio  LfKtT  Siffmoid  Cavity  is  n  narrow,  oblong,  articular  depression.  pUoed 
tlic  o«U;r  »i(le  of  tlie  eorcmoiil  [irw^-ss  nmX  serviug  for  articulation  with  the  head 
<>f  tlic  nuliuK.  It  Lt  oincave  frMin  iMjforc  buokwiirxJ!-;  and  it»  cxlreraitie-s  which 
nro  protiiinent,  serve  for  the  alUiclimeitt  of  tiiu  orliiciilar  ligi)nit:iil. 

Tho  tihaft  is  prismatic  in  form  at  its  iijiper  part,  luid  curved  from  behind  fo^ 
wards,  and  from  nntliin  outwards,  so  as  to  bo  convex  behind  and  externally ;  its 
eentral  part  is  quite  straight;  it^  lower  part  rounded,  smooth,  and  bent  a  little 
outwards;  it  tapers  gradually  from  above  downwards,  and  presents  for  cxamiiia- 
tion  three  borders,  and  thrct-  surfaces. 

The  anterior  bonier  comnicnocs  above  at  tbc  prominent  inner  angle  of  the  coro- 
noid  proccea  and  teriiiiTiaI<^a  Ix-low  in  front  of  tlic  styloid  proiress.  It  is  well 
marked  above,  smooth  and  rounded  in  the  middle  of  its  extent,  and  aflbidt 
attachment  to  tb«  Flexor  profun<lus  digitoruni ;  sharp  ami  prominent  in  iw  li>wer 
fourth  for  the  attuuliment  of  tlw  Pronator  qiudralus.  It  iteparattM  the  anterior 
from  the  internal  surlace. 

The  jKiat&ri'ir  bunler  commences  above  at  the  apex  of  the  trianjfular  surface  at 
the  back  part  of  the  olecranon,  and  terminates  below  at  the  back  part  of  the  styloid 
proceiw ;  it  is  well  marked  in  the  upjwr  three-fourths,  and  gives  attachment  to  an 
Bponeuroflis  common  to  the  Flexor  carpi  ulnaris,  the  Extensor  carpi  ulnaris,  and 
the  Flexor  profundus  digitorum  muscles ;  its  lower  fourth  is  smoola  and  rounded. 
This  border  separates  the  interna!  from  tiio  posterior  surface. 

The  rxiernal  border  commences  above  by  two  lines,  which  converge  one  from 
each  extremity  of  the  leiwer  sigmoid  cavity,  inclosing  between  them  a  trismgular 
ep.ice  for  the  uttachmcnt  of  part  of  th«  Supinator  brevis,  and  tenninates  below  at 
tne  middle  of  the  licad  of  the  ulna.  Its  two  middle  fourths  are  very  prominent, 
and  servo  for  the  attachment  of  the  interosseous  membrane;  its  lower  fourth  ii 
smooth  and  rounded.   Tliis  border  ."separates  tlm  anterior  from  the  pav-terior  surface. 

The  anterior  surface,  much  broader  a!)ove  than  below,  is  concave  in  the  upper 
three-fourths  of  its  extent,  and  afliirds  atutcliinent  to  the  Flexor  profundus  ciigi- 
toruin ;  its  lower  fourth,  also  concave,  to  tlia  Pronator  quadratus.  The  lower 
fourth  is  .seitaratud  from  tho  remaining  jiortion  of  the  iKine  by  a  prominent  ridm 
directed  obliquely  from  above  downwards  and  inwards;  tliis  ridge  marks  the 
extent  of  attachment  of  the  l*ronator  above.  At  the  junction  of  the  upper  with 
the  middle  third  of  the  boue,  is  the  nutritious  canal,  directed  obliquely  upwards 
and  inwards, 

.  The  jjoslrrior  snrfncf-,  directed  backwards  and  outwards,  is  broad  and  coneave 
above,  somewhat  narrower  and  convex  in  the  middle  of  its  course,  n(irn>w,  smooth, 
and  roiuiilud  below.  It  presents  .^t»•>ve,  an  oblique  ridge,  which  runs  from  the 
posterior  extremity  of  the  les.ier  sigmoid  cavity,  downwards  to  the  iKwtterior 
border;  the  triangular  surface  above  tliis  ridge  peoeives  the  insertion  of  the  An- 
coneus muscle,  whilst  tho  ridge  itself  aflbrds  attachment  to  the  Sui>inator  brovis. 
Tlie  surface  of  bone  below  this  is  subrlivided  by  a  longitudinal  ridge  into  two 
parts;  tho  internal  part  ia  smooth,  concave,  and  gives  origin  to,  occasionally  ia 
merely  covered  by,  the  Extensor  carpi  ulnaris.  The  external  portion,  wider  and 
router,  givca  attachment  from  above  downwards  to  part  of  the  Supinator  brevity 
tho  Extensor  ossis  metacarpi  poUieis,  the  Extensor  Docuodi  intemouii  poUicis,  and 
the  Extensor  indicis  muscles. 

The  intrmnl  sier/airt  is  broad  and  concave  above,  narrow  and  convex  below. 
It  gives  attachment  by  its  upper  three-fourtlts  to  the  Flexor  profimdus  digitorum 
mum;1e ;  its  lower  fourth  is  subt^utaneous. 

The  IjOuvt  Kxtrt^iiitij  of  the  ulna  is  of  small  size,  and  excluded  from  the  articu- 
lation of  the  wrist-joinL  It  pre.tents  lor  examination  two  eminences;  the  outer 
and  larger  is  a  i-ounded  articular  eminence,  termed  the  head  of  the  ulna.  The 
inner,  narrower  and  more  projecting,  is  a  non-  articular  eminence,  the  styloid 

Srocees.     Tho  hmd  presents  an  articular  Cicet.  part  of  which,  of  an  oval  fono,  is 
irectcd  downwards,  and  plays  on  tho  surface  of  tho  triangular  flbro-carlilage, 
wliich  separates  this  bone  from  the  nTist-joint ;  the  remaining  portion,  directed 
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PJg.  Ji— Plan  of  iha  Derelopinonl  ot  t>i«  Ulna. 


outwar(l»,  i«  narrow,  convex,  and  received  into  the  aigmoid  cavity  of  the  nuliiis. 
The  stifloi'l priKrM  [jrojects  from  tbc  iuDcr  and  buck  part  of  the  booe,  and  de»oeD(k 
a  little  lower  than  tliu  Ih»u1,  terinitmting  iu  a  rounded  summit,  which  afibrdg 
attachmeat  t<>  tliu  iiitunial  lateral  ligament  of  tlie  wriiit.  Tbc  bead  ia  separated 
from  tbo  styloid  process  by  a  dcprcssiun  for  tbu  iittHolimeiit  of  the  triangular 
uitcrarticular  fibro-cartilage ;  and  bebiud,  by  u  shallow  groove  for  the  passage^ 
of  tho  toodon  of  the  Extensor  carpi  nlnaris.  ^| 

Slrt4/^urc    Similar  to  that  of  the  other  long  bones.  *  ^" 

Developntfttt.    By  ihret  vcntrca;  one  for  tbc  »b:dl,  one  for  the  inferior  extremity, 
and  one  for  the  olecranon  (tig.  92).    Ossification  commences  nctir  the  middle  of 

tbc  »b<Lll  about  tbc  fitlb  week,  and  soon 
extencU  tbniugh  llie  grcatc-r  part  of  iho 
bone.  At  binli,  tlie  ends  are  cartilaginous. 
About  the  fourtli  year,  a  iteparate  oawous 
nucleus  appears  in  the  mirblle  of  the  head, 
wbicli  soon  extenils  into  tbe  etrloid  pro- 
ceaa.  About  the  tenth  year,  ossiiic  matter 
appears  in  the  olecranon  near  its  extremity, 
tbc  chief  part  of  thia  process  being  formed 
from  an  extension  of  the  shaft  of  tbe  bone 
into  it.  At  about  the  axtecnth  year,  the 
upper  e]>i])liysis  becomes  joined,  and  at 
about  the  twentieth  year  the  lower  one. 

ArticuUuiimt.  With  the  humerus  and 
radius. 

Allachvi'^nl  0/  AfuMUa.  To  tbe  olecra- 
non: the  'lVi<-e|u>,  Ani^onens,  and  one  lieod 
of  tbe  Hexor  carpi  ulnaris.  To  tbe  cor^ 
noid  process;  tbe  Bracbirdis  anticu^  Pro- 
nator radii  teres.  Flexor  sublimit  digito- 
rum,  and  I'Vsor  profundus  digitorum.  To 
the  shaft:  the  Hcxor  profundus  digitorum. 
Pronator  quadratua,  Flexor  carpi  ulnaris, 
Extensor  ciLqji  ulnaris.  Anconeus,  Supi- 
nator b  re  vis,  Extensor  ossis  mctacarpi 
pollifi.s  ExU-nsor  secundi  iutvroodii  polli- 
cis,  and  Exleusor  indicia. 


TnE  RADIC3. 


The  Radius,  so  called  from  its  fancied  resemblance  to  tbe  spoke  of  a  wheel, 
situated  on  tha  outer  side  of  the  forearm,  lying  parallel  with  tbe  ulna,  which 
exceeds  it  in  Icnfrth  and  size,  lis  upucr  end  is  small,  and  forms  only  a  small  port 
of  the  elbow-joiiil;  but  il«  lower  enil  ia  Itirge,  and  forms  the  chief  part  oT  the 
wrist.  It  if,  one  of  the  long  bones,  having  a  prismatic  form,  shghtlv  curvedi 
longitudinally,  and  presenting  for  examination  a  shaft  and  two  extremities. 

The  Upper  Kxtrennty  presents  a  head,  neck,  and  tuberosity.  The  htad  is  of 
■  cylindrical  form,  depressed  on  its  upjwr  surface  into  a  shallow  cup,  which 
articulates  with  the  ra<lial  or  lesser  hearl  of  the  liuinenw  in  fiction  of  the  joint. 
Around  the  circumference  of  the  head  is  a  smcwlh  articular  anrfiice,  ooatvd  with 
cartilage  in  the  recent  state,  broail  internally  where  it  rotates  within  tbe  lesser 
sigmoid  cavity  of  the  idna,  narrow  in  the  ra^t  of  its  circumference,  to  play  in  the 
orbicular  ligament.  Tlie  bead  is  supported  ou  a  round,  smooth,  and  eonstricted 
portion  of  bone,  called  the  nrek,  which  presents,  behind,  a  alight  ridge,  for  the 
attachment  of  part  of  the  Supinator  brevis.  Beneath  the  neck,  at  the  inner  and 
front  aspect  of  the  bone,  is  a  rough  eminence,  the  (ttbei-ositi/.  Its  surface  is 
divided  into  two  parts  by  a  vertical  Une;  a  posterior  rough  portion,  for  the 
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of  llio  b'rulon  of  the  Biw[>8  muscle,  and  an  anterior  smooth  portion,  On 
wLtch  A  bursa  U  iiitvr]>osu<l  bi-lwwii  tli«  tfiiikm  and  tha  bono. 

The  Sha/i  of  llie  bone  i*  prisinuiil  in  form,  ruirrowcr  sibovo  tlian  bolow,  anil 
slightly  curved,  ao  a.*  to  be  convex  outwards.  It  prvacntd  three  sariaaea,  aepaxaSed 
by  three  borders. 

The  anterior  b&nUr  extends  from  the  lower  part  of  the  tuberosity  above,  to  tha 
anterior  part  of  the  base  of  the  i*lylnid  pixxitms  bt^low.  It  suimrutcs  the  sBtorior 
from  the  extcnial  surface.  Its  upper  lliml  i»  very  promineul;  nud.  from  ita 
oblique  direction,  downwards  and  outward.i,  lias  received  tlie  iiatiio  of  tlio  ohliqw 
line  of  Ihf  radiut.  It  gives  ntlachment,  esiemally,  to  the  Supinator  brcvu; 
iDtematly,  to  the  Flexor  longus  pollicis,  and  between  these  to  the  Flexor  digito- 
nim  aabitmU.  Tho  middle  third  of  the  anterior  border  is  in<listinct  and  rounded. 
Its  lower  fourth  is  shurp,  prominent,  affords  attachment  to  the  Pronator  quadra- 
to*,  and  terminates  in  n  Huiall  tubercle,  into  which  la  inserted  the  tendon  of  iho 
Supinator  longus. 

The  ptflfrior  border  commences  above,  at  the  back  part  of  the  neck  of  the 
radius,  ami  terininalos  below,  at  the  pi>stcrior  part  of  the  bii*c  of  the  styloid  pro- 
cess; it  Mparatu*  the  posterior  from  the  external  surface.  It  is  indii>tinet  above 
and  below,  but  well  marked  in  the  middle  third  uf  the  bone. 

The  inltmal  or  intirrotaeom  border  comnience«  above,  at  the  back  part  of  the 
tubewjsity,  where  it  is  rounded  and  indiittinct,  beoomett  sharp  and  prominent  as  it 
de-ieeods,  and  at  its  lower  part  bilhrcates  into  two  ridges,  which  de:<ceiid  to  the 
anterior  and  posterior  margins  of  the  aismoid  cavity.  This  border  separates  the 
anterior  from  the  posterior  surface,  and  has  the  interosseous  membrane  attached 
to  it  throughout  the  greater  part  of  ita  extent. 

The  anieriar  nurfatx  is  narrow  and  concave  for  its  upper  two-thirda,  and  g;iveii 
ittachmcnt  to  the  Hcxor  lonpus  pollicis  muscle ;  below,  it  is  broad  and  flat,  and 
gives  attachment  to  tfac  Pronator  iptadratus.  At  the  junction  of  the  upper  and 
middle  thirds  of  this  surface  is  the  nutritious  foramen,  which  is  directed  oblitjuely 
upwards. 

The  jHtstertor  snr/aet  is  rounded,  convex,  and  smooth  in  the  upjjcr  third  of  its 
extent,  and  covered  by  the  Supinator  brcvis  muscle.  Its  middle  tltird  is  broad, 
■lightly  concave,  and  gi\-cs  attachment  to  the  Kxtcn^or  os^is  metacutpi  pollicis 
sWe,  the  Ex!en.*or  primi  int<!riiodii  pollicis  below.  It*  lower  lliiril  i.-)  broad, 
amtex,  ami  covered  by  the  tendons  of  tlie  musetus  which  subseijuenlly  run  ia 
OiesfrooTea  on  tl»e  lower  end  of  the  bone, 

lie  fxltmal  ttu/aee  is  rounded  and  convex  throughout  its  entire  extenL  Its 
vfiptr  third  gives  attachment  to  the  Supinator  bre^-is  muscle.  About  its  centre 
iiwen  a  rough  ridge,  for  the  insertion  of  the  Pronator  radii  teres  muscle.  Its 
fcwor  part  Lt  narrow,  and  covered  by  ihc  tendons  of  the  Extensor  ossis  metacaipi 
poHicia  and  Extensm-  primi  internociii  pollicis  muscles. 

The  Loiivr  extremity  of  the  radius  is  targe,  of  qua<lrilatenil  form,  and  provided 
*illi  two  articular  surfaces,  one  at  the  extremity  for  articulation  with  the  carpus, 
udoue  at  the  inner  side  of  the  bone  fur  articulntiun  wilii  the  ulna.  The  carpal 
uticttlar  surface  is  of  triangular  form,  concave,  smooth,  and  divided  by  a  slight 
"■tnopostcrior  ridge  into  two  parts.  Of  these,  the  external  i*  large,  of  a  trian. 
G^ltr  fonn,  ami  articulates  with  the  sc-nplioid  bone;  the  inner,  smaller  and 
HMribteral,  articulates  with  the  semilunar,  l^he  articular  surface  for  the  ulna 
"ailed  the  tl-pimd  eaxu'tv  of  the  radius;  it  ia  narrow,  concave,  smooth,  and 
"ticulates  with  the  head  of  the  ulna.  The  circumference  of  this  end  of  the  bono ' 
I''*«Mb  three  surfaces,  an  anterior,  external,  and  posterior. 

TTic  anterior  svr/aoe,  rough  and  irregular,  affords  attachment  to  the  anterior 
'■S^'ocnt  of  the  wrisi-joint.  The  fxtvrnal  sw/atx  is  prolongctl  obliquely  down- 
y*^  into  a  strong  conical  projection,  the  styloid  process,  which  gives  attuchmcnt 
[■y  il»  l«sc  to  the  tendon  of  the  Su]tinator  longus,  and  by  its  apex  to  the  external 
™tftil  ligament  of  the  wrist-joint.  The  outer  surface  of  this  process  is  marked 
"y'*o  grooves,  which  run  obliquely  downwartls  and  forwards,  and  are  separated 
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from  one  nnother  bf  an  elevated  ridgo.  The  most  anterior  one  gives  pjuwige  to 
tlie  loniiLm  <if  llie  Exten-ior  oasis  metocarpi  polUcis,  the  posterior  one  lo  t!ie  luudoD 
of  t!ie  Kxt".!nsi>r  prirni  iiiternoilii  polUcia,  The  posterior  surface  ia  convex,  atTord; 
Attachment  to  thu  ]iosterior  ligament  of  the  wrUt,  ami  ia  murked  by  three  grooves. 
The  most  ext«mal  h  broad,  but  ehallow,  and  subdividud  into  two  by  ft  slightly 
elevated  ridge.  The  extern.il  groove  Iranainita  tbu  tendon  of  the  IOxten!*or  carpi 
rndialia  longior,  the  inner  one  the  tendon  of  the  Extcnaor  carpi  rarbalLt  breviiir. 
Near  the  centre  of  the  bone  is  a  detp.  but  narrow,  groovus  directcr!  obliquely  fmm 
above  downwards  and  outwarda;  it  transmits  the  tendon  of  iho  Extensor  s(\:nDdi 
intcrnodii  pollicis.  Internally  is  a  broad  groove,  for  the  passage  of  the  tendons  of 
the  Extensor  communis digitorum,  and  Extensor  indicU:  tnc  tendon  of  the  Extensor 
mininu  digili  paftsing  through  the  grorjvc  at  its  jioiut  of  articulation  with  the  lUna. 
iSfr'Kture.  Similar  to  that  of  the  othor  long  bones. 

DnvlopmcjU,  (fig.  93),  By  (Arce  centres:  one  f»r  the  sbnll,  and  one  for  each 

extremity.  That  for  the  shaft  mnkes 
its  ajipeamnce  uwir  thi:  centre  of  the 
bone,  soon  afler  the  dcvcloimieut  of 
the  linmoruR  commcnires.  At  birth, 
the  shaft  is  os!*ifi<;d:  but  tlio  ends  of 
the  bone  are  canilaginons.  Aiiout  the 
end  of  the  aeeonfl  year,  os.'<)l!oation 
commences  in  the  lower  epiphysis: 
and  about  the  fifth  year,  in  the  upper 
one.  At  the  a"c  of  puberty,  the  up- 
per epiphysis  becomes  Joined  to  the 
shaft;  the  lower  cpij>hysis  becoming 
uniltid  about  the  twentieth  yciir. 

ArtieiiUuiiiTuf,  With  four  bones;  the 
hunicrui*,  ulnii,  scaphoid,  and  semi- 
lunar. 

AUarhmtmt  cf  STfiseUs.  To  the  tu- 
berosity, the  Biceps;  to  the  oblique 
ridge,  the  Supinator  brevis,  Mcxor 
digitorum  subbmi.-<,  and  Flexor  longiu 

f'olHcis ;  to  the  shaft — its  anterior  snr- 
iicc,  the  Flexor  longns  pollicis  and 
Pronator  quadratiis ;  its  posterior  sur. 
faee,  the  Extensor  ossis  met-Karm 
poUidi*,  and  Extensor  prinu  intemomi 
pollicis:  ita  outer  surface,  the  Vto- 
nator  radii  teres;  and  to  the  styloid 
process,  the  Supinator  longus. 
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The  Hand  is  subdivided  into  three  segments,  the  Corpus  or  wrist,  the  3letll- 
ciupas  or  palm,  and  the  Phalanges  or  tingers. 

Carpcs. 

Tho  bones  of  the  Oarpua,  eight  in  number,  arc  arranged  in  two  rows.  Those 
of  the  upper  row,  enumerated  from  the  radial  to  the  ulnar  Bide,  arc  the  scaphoid, 
Mmilinuir,  cuneiform,  and  pisiform ;  those  of  tlie  lower  row,  enumerated  in  tlie 
some  order,  are  the  trapezium,  trapezoid,  magnum,  and  uneiform. 

Common  Cuahacteiw  of  ttie  Carp.\i,  Bosks. 
Eaeb  bone  (excepting  tho  pisiform)  present*  six  surfaces.     Of  these,  the  onte- 


rior  or  palmar,  and  the  posterior  or  Jorml,  are  rough,  for  ligninentous  attachment, 
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tlie  doreal  surface  being  ^jcntritlly  the  brcxidcst  of  the  two.  The  suprriar  and 
in/trior  ar«  iirtjuular,  the  superior  gciicrnlly  convex,  the  ini'erior  ouucavf;  aiid 
Uiv  inirrnal  iipd  external  ure  also  articular  when  id  contact  with  oonlif^uotu 
boDvs,  otherwise  rough  aad  tuhurcular.  Their  structure  in  all  is  gimilur,  wa- 
ning withia  of  canceUoua  tii<«u<;  incloiwd  iii  a  layer  of  com]juict  bone.  IinutL] 
bone  u  aUo  developed  from  a  ^glc  cenlru  of  oeiiificatioii. 


I 


Bones  of  tuk  Upper  Row.    (Figs,  &4  and  95.) 

The  Scaphoid  b  the  largeet  booe  of  the  first  row.    It  haj*  received  ita 
from  its  faBcivdrcsumblaBCC  to  a  boat,  being  broad  at  one  em!,  »ml  narrowed  Uke^ 
s  prow  at  the  opposite    It  i^  situated  at  the  upper  and  outer  part  of  the  carpu«^ 
its  directioD  being  from  above  downwards,  outwards,  and  forwanl.'i.     \\a  tujwriors 
gw/tux  U  convex,  smooth,  of  tnangulur  shape,  and  articulates  wi:h  the  lower  et ' 
of  the  nkdiiis.     Its  in/rrior  sur/acr,  ilirvcti.yi  downwarils.  outwarvi.t,  and  hackwardfl^l 
ii  siniwlh,  convex,  anil  triaiiguhir,  and  dividt-d  by  a  slight  ridge  into  two  parts, 
the  exi«rnnl  of  which  articulates  with  the  tra]iezium,  the  inner  with  tho  trapezoid. 
Its  potterioT  or  ilirml  surjace  pre«ciilii  a  narrow,  rough  groove,  width  runs  the 
entire  breadth  of  the  bono,  and  serves  for  the  attachinunt  of  liguaients.     The 
anierior  or  palmar  tttr/ace  is  concave  above,  and  elevated  »l  its  lower  and  outer 
|nrt  into  a  prominent  rounded  tubercle^  whieh  jtrojecU  fnrwanls  fniin  the  front 
of  the  oarpna,  and  gives  attachment  to  the  anterior  annular  ligament  of  the  wriet. 
The  external  iur/oKt  is  rough  and  narrow,  and  gives  allachinent  to  the  e.\tcnml 
lateral  ligament  of  the  wrwt.     The  intentat  »urface.  presents  two  articular  facets; 
ofth&ie  the  superior  or  smaller  one  ix  flattened,  of  semilunar  form,  and  arlieuUitus , 
with  the  HomituDsr  bono;  the  inferior  or  larger  is  concave,  forming,  wilh  the< 
BciaUunar  bone,  a  eoncavity  for  the  head  of  the  os  magnum. 

To  ascertain  to  which  hand  this  bone  bL-Ionga,  hold  the  convex  radial  articular 
Mr&cc  upwards,  and  the  dorsal  surface  backwards;  the  prominent  tubercle  will 
he  directed  to  the  side  to  which  the  bone  belongs. 

Artieulationt.  With  five  bones;  the  r:uUus  above,  trapezium  and  trapezoid 
below,  OS  magnum  and  w-railunar  iuterually. 

'Hie  Srmiluttrir  bone  iii»y  be  ilisiingnislurd  by  its  deep  concavity  and  crescentio 
Mthne.     It  i»  siluat.'d  in  the  eenlre  of  the  upper  mnge  of  the  rarpus,  bctweea, 
theacaphoid  iind  cuneiform.    I  tit  x-iiperitir  tur/ac-,  convex,  .■'nioolli,  and  iiiiadrilatcral  \ 
in  fimn,  artiuulalea  with  the  ra<liua.     Its  inferior  aurfare  i>(  dccjily  concuve,  andj 
offToater  extent  from  bolbre  backwardfl,  than  transverncly;  il  arliculatej!  with  tho 
Wi  of  the  OS  magDum,  and  by  a  long  narrow  beet,  separated  by  a  ridge  from 
<lte  general  suriace,  with  tho  unciform  bono.     Its  anterior  or  jiahnar  and  pn^hrior 
It  diriitt  >w/ace»  arc  rough,  for  the  attachment  of  ligaments,  the  former  being  the 
brmdcr,  and  of  somewhat  rounded  form.     The  M-rrraa/ffMr/«<y  presents  a  narrow, 
S*ttencd.  semilunar  (aoct,  for  articulation  with  the  scaphoid.     The  internal  mr/iux 
>*  narked  by  a  smooth,  auadrilateriil  facet,  for  artieul:itiun  with  tlio  cuneiform. 

i^awertain  to  which  nand  this  bone  bc1ongt^  hold  it  with  the  dorsal  surface, 
"pvwl^  and  the  convex  articular  surface  backwartl^:  the  quadrilateral  articularj 
"Wt  will  then  point  to  the  aiile  to  which  the  bono  bclijngc. 

Ai^ulaiion*.     With  fi\-e  bones:  the  radius  above,  os  magnum  and  unciform 
™*».  scaphoid  and  cuneiform  on  eilhi-r  si<Io. 

Tfcc  C\tju!iform  (fO?  P'jrnmiiln!)  may  be  distinguished  by  it»  pyramidal  shape, 
?**ftom  having  an  o\-al-sh«peiI,  i.ii>l!ited  facet,  fur  anic.ulatiou  wiili  tho  pisiform  | 
■""0.  Ii  i,s  situated  at  the  up]>er  and  inner  side  of  the  carpus.  'J'iie  tuperior 
*^'((irt  presents  on  inlernid,  rough,  non-articular  portion;  and  an  external  or 
"•'^ilttr  portion,  which  \*  convex,  smooth,  and  iieparattxl  from  the  lower  end  of 
'^ulna  (>y  th,.  interarlicular  fibro-cartilage  of  the  wrist.  The  inferior  aur/aee, 
l^'Wwl  outwards,  Ls  concave,  sinufiu.-ily  curved,  and  smooth,  for  articulation  with 
">*  Baciform.  lu  pt*slerior  or  ilnnat  iurfaet  is  rough,  for  the  attachment  of  Uga- 
""•**.    \1A  anitrior  or  palmar  fir/ace  prosoDts,  at  its  inner  side,  an  oval-shaped 
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To  ascertain  to  wliich  hand  this  bone  belongs,  hold  it  bo  that  the  base  is 
irected  backwards,  and  the  articular  facet  for  the  pisiform  bone  upwards ;  the 
oncave  articular  facet  will  point  to  the  side  to  which  the  bone  belongs, 

Arliculaliotu.  With  three  bones:  the  semilunar  externally,  the  pisiform  in 
ront,  the  unciform  below,  and  with  the  triangular  interarticular  fibro-cartilage 
rhich  separates  it  from  the  lower  end  of  the  ulna. 

The  Pisiform  bone  may  be  known  by  its  small  size,  and  from  its  presenting  a 
ingle  articular  facet.  It  ia  situated  at  the  anterior  and  inner  aide  of  the  carpus, 
a  nearly  circular  in  form,  and  presents  on  its  posterior  surface  a  smooth,  oval 
'acet,  for  articulation  with  the  cuneiform  bone.  This  facet  approaches  the  supe- 
ior,  but  not  the  inferior,  border  of  the  bone.  Its  anterior  or  palmar  surface  is 
rounded  and  rough,  and  givea  attachment  to  the  anterior  annular  ligament.  The 
outer  and  inner  aurfacea  are  also  rough,  the  former  being  convex,  the  latter  usually 
concave. 

To  ascertain  to  which  hand  it  belongs,  hold  the  bone  with  its  posterior  or  artic- 
ular facet  downwards,  and  the  non-arlicular  portion  of  the  same  surface  back- 
wards ;  the  inner  concave  surface  will  then  point  to  the  side  to  which  the  bone 
belongs. 

Articulations.  With  one  bone,  the  cuneiform. 

Atlachment  of  Muscles.  To  two :  the  Flexor  carpi  ulnaria,  and  Abductor  minimi 
ligiti ;  and  to  the  anterior  annular  ligament. 

Bones  op  the  Lower  Row.    (Figs.  94  and  &5.) 

The  Trapezium  is  of  very  irregular  form.     It  may  be  distinguished  by  a  deep 
groove,  for  the  tendon  of  the  Flexor  carpi  rsdialis  muscle.     It  is  situated  at  the 
external  and  inferior  part  of  the  carpus,  between  the  scaphoid  and  first  meta- 
carpal bone.     The  superior  surface,  concave  and  smooth,  ia  directed  upwards  and 
inwards,  and  articulates  with  the  scaphoid.     Its  inferior  surface,  directed  down- 
wards and  outwards,  is  oval,  concave  from  side  to  side,  convex  Irom  before  back- 
*ariU,  so  as  to  form  a  saddle-shaped  surface,  for  articulation  with  the  base  of  the 
first  metacarpal  bone.     The  anterior  or  palmar  surface   is  narrow  and  rough. 
At  its  upper  part  is  a  deep  groove,  running  from  above  obliquely  downwards  and 
inwariis;  it  transmits  the  tendon  of  the  Flexor  carpi  radialis,  and  is  bounded 
eilernaily  by  a  prominent  ridge,  the  oblique  ridge  of  the  trapezium.     This  sur- 
^  gives  attachment  to  the  Abductor  pollicis,  Flexor  ossis  metacarpi,  and  Flexor 
brevis  pollicis  muscles;   and  the  anterior   annular  ligament.     The  posterior  or 
^ml  surface  ia  rough,  and  the  external  surface  also  broad  and  rough,  for  the 
stiacbment  of  ligaments.     The  internal  surface  presents  two  articular  facets;  the 
ttpper  one,  large  and  concave,  articulates  with  the  trapezoid;   the  lower  one, 
narrow  and  flattened,  with  the  base  of  the  second  metacarpal  bone. 

To  ascertain  to  which  hand  it  belongs,  hold  the  bone  with  the  grooved  palmar 

fnrfiicc  upwards,  and  the  external,  broad,  non-articular  surface  backwards ;  the 

sildle-shaped  surface  will  then"be  directed  to  the  aide  to  which  the  bone  belongs. 

Articulations.  With  four  bones  r  the  scaphoid  above,  the  trapezoid  and  second 

HKtacarpal  bones  internally,  the  first  metacarpal  below. 

Attachment  of  Muscles.  Abductor  pollicis,  Flexor  ossia  metacarpi,  part  of  the 
ilexijr  brevis  pollicis,  and  the  anterior  annular  ligament. 

.  The  Trapezoid  is  the  smallest  bone  in  the  second  row.  It  may  be  known  by 
"fi  Tedge-shaped  form ;  its  broad  end  occupying  the  dorsal,  its  narrow  end  the 
palmar  surface  of  the  hand.  Its  superior  surface,  quadrilateral  in  form,  smooth 
^'id  slightly  concave,  articulates  with  the  scaphoid.  The  inferior  surface  articu- 
'^ea  with  the  upper  end  of  the  second  metacarpal  bone ;  it  is  convex  from  side  to 
'"^e,  coQcave  from  before  backwards,  and  subdivided,  bj  an  elevated  ridge,  into 
'*o  unequal  lateral  facets.  The  posterior  or  dorsal,  and  anterior  or  palmar 
"jrfcej  are  rough,  for  the  attachment  of  ligaments ;  the  former  being  the  larger 
°'  Ike  two.     The   external  surface,  convex   and   smooth,  articulates   with   the 
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To  ascertflia  to  u-lii<;h  side  this  bono  belongs,  lot  tbo  brood  doisal  suiface  bo 
heUl  Hi.wimis,  ami    iti*  infvnor  coiK-avo-convcx  surface  fco-wuds;   Iho  internal] 
ci>nca%'u  surKtue  will  tbcn  ]>uint  to  tbc  sidv  to  vrbich  the  bone  belongs. 

Artieulaii&M.  With  four  boues:  tliu  scapboid  above,  second  metacarpal  bone 
below,  (mpezium  cxtcniallv. «)«  magnum  Jntcnudly, 

Atlachmtnt  of  Mmcla.  I'art  of  tbe  FInxor  brovis  pollicis. 
The  O*  ifaynum  in  tlio  l.'irg<'»t  Ikhh;  of  thu  eaqius,  an<l  nccupic*  the  centre  of 
tbe  wrist.  It  prvj«entj<,  abovi-,  a,  nuindcfl  portion  or  licuil,  whioii  i^  reoeivod  into 
the  coRcavitj  lormwl  by  the  »i'^]>ho'td  ami  i^miliinar  botUM ;  a  conslriclcd  portion  I 
or  neck;  and,  lielov,  Uie  body,  lla  ruperior  xur/aoe  i»  ro'.indeil,  smooth,  and 
articiiLiie!)  with  the  Homilanar.  Ita  in/ericr  surface  is  divided  by  two  ridgus  into 
three  fnoetet,  for  artieulatiou  with  the  necond,  third,  and  fourth  iiietacarpul  bones; 
that  for  tho  third,  the  middle  facet,  being  the  largest  of  tiie  three,  llie  jwrtcnVr 
or  dartai  sttrr'acf  is  broad  and  rough ;  and  the  anterior  or  ftalmar,  narrow,  rounded, 
but  also  rough,  for  the  attaehmcnt  of  ligaments.  The  exttrnaC  mr/aet  articulate* 
with  th«  trapezoid  by  a  small  facet  at  its  anterior  inferior  angle,  behind  which  \i 
a  rough  depression  for  the  attachment  of  an  iutorosscous  ligament.  Above  this 
i«  a  deep  and  rough  groove,  which  forms  part  of  tbo  nock,  and  serves  for  the 
attachment  of  Iij,'aineiits.  bounded  superiorly  bv  a  smooth,  convex  eurfacc.  for 
articuInttOQ  with  the  scaphoid.  The  inir'-nal  t'lrfofr.  articulatoi  with  the  unciform 
by  a  Rinoi^ith,  ooneave^  oblong  taaat,  which  occupies  il»  p'wlerior  and  superior 
parta;  rough  in  front,  for  the  attachment  of  an  interosweou*  ligament. 

To  amjcrtaiu  to  whieli  hand  thi«  bone  belong!*,  the  rounded  heivl  ithould  bo  held 
upvard.-t,  and  the  broad  doD«al  auriace  forwarda ;  the  internal  concave  articular 
surface  will  point  to  ita  appropriate  side. 

Artiattationa.  With  seven  bones:  the  scaphoid  and  semihmiir  above;  the 
Koood,  third,  and  fourth  metacarpal  below ;  tbe  trapezoid  on  the  radial  .side;  and 
ihe  unciform  on  the  ulnar  side. 
Altaehm^ni  of  Af'ucUf.  Part  of  tbe  Flexor  brevis  polUcis. 
The  t7tK(form  bone  may  bo  readily  diatinguishod  by  its  wedge-shaped  form,  and 
Ihc  boolc-like  prowa-i  that  projects  from  its  palmar  surface.  It  is  situate  at  the 
inner  and  lower  angle  of  the  eaipu<i,  with  its  base  downwards,  resting  on  the  two 
Umtr  met.iearpal  bonc^  and  ite  apcxdirectetl  upwards  and  outwards.  Itatupen'or 
fftux.  the  apex  of  the  wedgcv  is  narrow,  convex,  smooth,  and  wticutate.4  with 
1^  semilunar.  Its  inferior  surface  nrttoulutos  with  the  fourth  and  fifth  meta- 
nrpol  bone^  the  concave  surface  Jbr  each  being  twparalcd  by  a  ridge,  which  runs 
from  before  luckwards.  The  posterior  or  dnrtal  t'trface  i»  triangular  and  rough, 
fc»  bgamentous  attachment.  The  anterior  or  jmlmnr  mrfao^  presmils,  at  it'^  lower 
•Ki  inner  nide,  a  curvc<i,  h(Kik-like  process  of  bono,  the  unciform  priK^-j-g,  directed 
^m  the  palmar  surface  forward;!  and  outward."*.  It  gives  altachtin-nt,  by  its 
•p«.to  the  annular  ligament;  by  its  inner  surlace,  to  the  Flexor  Virevi.t  minimi 
wjiri.  and  the  Flexor  ossix  metacarpi  minimi  digiti ;  and  is  grooved  on  ita  outer 
«ak  for  tho  pas-iage  of  the  Flexor  tendons  into  the  palm  of  the  hand.  This  is  one 
<^  tiw  four  eminences  on  the  front  of  tho  carpus,  to  which  the  anterior  annular 
luiacot  is  attached ;  tho  others  being  the  pisiform  internally,  the  oblique  ridgo 
« the  trapeziutn.  and  the  tuberosity  of  the  scaphoid  extemully.  The  internal 
"Tfoce  articulates  with  the  cuneiform  bv  an  oblong  surface,  cut  obliquely  from 
•bovc  dowuwania  and  inwanls.  Its  rj'frj'na/<'«r^<i':eartiouial<.'-a  with  the  "s  mag- 
•on  by  its  upper  and  posterior  part,  the  remaining  portion  being  rough,  for  the 
•tachmeiit  of  ligntnent.>*. 

To  awcrtain  to  which  hand  it  belong:*,  hold  the  apex  of  the  bone  upwards,  and 
Ik  broad  dorxal  iiurfae«  backwards ;  the  concavity  of  the  unciform  pToceaa  %'ill 
kdirectol  to  tbe  aide  to  which  the  bone  belongs. 

Atiievlaliiytvt.  With  five  bonea:  tho  semilunar  above,  the  fourtli  and  fifth  meta- 
*«p»l  l)eIow,  the  cuneiform  internally,  the  ob  magnum  externally. 

Attaehmad  of  iftacles.    To  two:    the  Flexor  brevis  minimi  digiti,  and  tbe 
I'lexor  ontia  metacarpi  minimi  digiti ;  and  to  the  anterior  annular  liguineut. 
10 
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'J'HK  M£TACABr03. 

Tlie  M«t.ji«ari.vil  l)one«  are  five  in  numlier:  tbev  are  long  cjlindrical  bonee, 
preseatlng  ibr  exaininacion  a  uliaf^  and  two  extremities. 

Common  CuAiucTKita  ov  tok  Metacakpai.  Boxes. 

The  $la/l  is  prismoid  in  fomi,  and  curved  longitudinally,  bo  na  to  be  conTex  in 
lli«  laiigiliidinftl  dirt-aion  boliind,  concave  in  front.  It  prcst-nta  three  Burfacea: 
two  latoral,  and  one  posterior.  The  lateral  tur/ofts  are  concave,  for  the  attach- 
ment of  the  liiterosaci  musclea,  sn{i  epparatod  from  one  miotlier  by  a  prominent 
line.  The  posfen'or  or  dorsal  surface  is  triangular,  smooth,  and  flattened  bclow, 
and  covered,  in  the  recent  state,  by  the  lendonH  of  the  extensor  nituicles.  Id  il« 
upper  half,  it  in  divided  by  u  ridge  into  two  narrow  latvrid  depressionx,  for  the 
attaebment  of  the  Dorsal  iuteroiwci  tnnsoK'!<.  This  ridge  bifurenU-s  a  lillle  «l>oTe 
the  centre  of  the  bone,  and  it«  brancln.ii  run  to  tlio  small  lulwrele  on  each  side  of 
the  digital  extremity. 

The  rarjial  ejilranilt/  or  batir  ii»  of  a  ouboidal  form,  and  broader  behind  than  in 
front:  it  ariioiilate:*,  aliove,  with  tlie  carpus;  and,  on  each  side,  with  the  adjoining 
metacaqial  bones ;  itc<  dar»al  and  palmar  eur/acea  being  rongh,  for  the  attachment 
of  tendons  and  ligamentii. 

The  digital  extremil)/  or  fitad  presents  an  oblong  surface,  flattened  at  cadi 
side,  for  articulation  with  the  first  phalanx;  it  is  broader  and  extends  fiu-ther 
forwards  in  front  than  behind ;  and  is  lunger  in  the  a ntcro- posterior  than  in  the 
transverse  diameter.  C>u  either  side  of  tlio  licad  is  a  deep  depn.'»iion.  sitnnouuted 
hy  »  tubercle,  for  the  attaehnieiit  of  the  hiterul  Itguineiil  uf  the  itielaoarpo-phidan- 
gial  joint.  The  j>osf»r%or  fur/are,  broad  and  lial.  support*  the  Kxlen-or  tendon*; 
and  the  anUriar  unrfare  presenta  a  inedinn  gri>i)vo,  bounded  on  each  side  by  a 
tubercle,  Ibr  the  paiuuige  of  the  Flexor  tcndon^t. 

Fkcvliau  Metacarpal  Bones. 

The  nflnrarpal  hone  of  llie  ihiimb  is  shorter  and  wider  than  the  r«rt,  divei^fOS 
to  a  greater  degree  from  the  carpus,  and  its  pa/mar  surface  is  directed  inwards 
towards  the  parm.  The  skaft  is  Hattcned  and  broad  on  its  dorsal  as[>ect,  and  does 
not  present  the  bifiirrateil  ridge  jHtculiar  to  the  other  metacarpal  bones;  concave 
from  before    baekvfiinls  on  it,<    palmar  surface.       The  001710/  e-rtrrmiti/  or  bam 

E resents  a  coneiivci-convox  s\irfnix%  for  articnlation  with  the  trapejsium,  and  has  no 
iteral  facets.  The  diijilnlm-lrrmit'i  is  le.ss  ewnvex  than  th:it  of  the  other  metacarpal 
boneji,  brojider  fniin  (tide  lo  side  than  fmm  before  buukwurds,  and  terminates  anteri- 
orly in  a  small  articular  eminence  on  enoheiiie,  over  which  play  twotcesamoidboDea, 
The  mtiararpal  bone  of  the  xnib-x  ftnijn-  is  the  longest,  and  its  ba.-'e  the  large:«t  of 
the  other  four.  Its  rarjiat  extremilif  is  prolonged  upwards  and  inwards;  ai»d  its 
thrMil  and  jialmar  siirnu-ca  are  rough,  for  the  attachment  of  tendons  and  llgamenlA. 
It  presents  four  articular  facets:  one  at  the  end  of  the  hone,  which  has  an  angular 
depression,  for  articulation  with  the  trajwzoid ;  on  the  radial  side,  a  flat  quadrt- 
lateml  iiicet.  for  articulation  with  the  trapezium;  its  ulnar  side  being  prolonged 
upwards  and  inwiinls,  to  urticulatc,  above,  with  the  os  magnum;  internally,  with 
the  third  nictacar|iul  Ixmo. 

The  vwtiKarjial  bonr  of  ilm  midiiU  fing'r  is  a  little  smaller  than  the  preceding; 
it  pnt.ti.'iiW  ft  pyriiinidiil  eminence  on  the  radini  side  of  ita  biuo  (dorsal  aspect\  which 
extencU  upwarils  Iw-hind  the  os  magnum.  The  carpal  articnlar  facet  is  concave  bo- 
hincl.  flat  and  horizontal  in  front,  and  oom-sponds  tu  the  os  magnum.  On  the  rsdini 
wde  isaBmoothconcavoflu;et,  for  articulation  with  the  second  nietaearpal  lioue;and 
on  the  ulnar  aide  two  small  oval  facettt,  for  articulation  with  the  fourth  inetaeitfpAl. 
The  metacarjnl  batie  of  the  riny  finifur  is  shorter  and  smaller  than  tlto  pre- 
ceding, and  its  base  small  and  quadrilateral,  its  carpal  surface  presenting  two 
dcets,  for  articulation  with  the  unciform  and  as  magnum.  On  tlie  radial  aide 
are  two  oval  Gleets,  for  articulation  with  the  third  metacarpal  bone;  and  on  the 
ulnar  side  a  single  concave  facet,  for  the  fifth  metacarpat. 
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The  mrtaearpal  hone  of  Ihe  UllU  finder  may  be  dixtinguished  bj  tbc  4»>iicaro- 
coDVvx  form  uf  its  cArpal  eurCico,  tor  artic-ulstion  wiUi  tlio  uncifonii,  nml  iVt^m 
li»ving  oiilv  Olio  tut<!r»l  urticiilur  facet,  wliivli  corrrajjoncla  with  the  fimrth  mcta- 
cnr[uil  lume.  On  lUi  ulnar  siJo.  U  a  pn^nincat  tubercle  Tor  the  iii^icrlioii  of  the 
tvudon  of  ihe  Kxleo«or  ciirpi  tihrnri:*.  Th«  dorsal  suHacu  of  the  Bbiift  w  nuirked 
hy  an  obliijue  riil^,  which  extciiils  from  n«ar  tlio  ulnar  side  of  the  up])cr  extremity, 
lo  the  radial  siiJe  of  the  lowor.  Tlw  outer  division  of  this  ««riao«  serves  for  the 
•Rachment  of  itw  fourth  Dorsal  intorocwyoiii*  miijcle ;  the  inner  division  is  sntooth, 
*l»d  covered  by  the  Kxtoii^^r  tcndon-t  of  the  IHlIe  ruigcr. 

Articulaiions.  The  lir^,  with  the  trapezium;  the  itt^cnnfl,  with  the  trapezium, 
Irapezoide:*,  oit  magnum,  and  third  metacarpal  honai ;  llie  third,  with  the  o-i  mag- 
num, and  Siecond  and  fourth  motac-ar}uil  bones;  the  fourth,  with  the  Oei  magnum, 
unciform,  and  third  and  Mh  mctocaarpal  bones ;  and  the  filth,  with  tlie  unciform 
and  fourth  metacarpal. 

AllaehnKnt  of  Miticles.  To  the  metacarpal  bone  of  the  thumb,  three :  the  IHexor 
casis  metacarpi  pollicis.  Extensor  oasia  metacan>i  pollicia.  and  firnt  Dorsal  inter- 
osseous. To  the  second  mtttacarpal  bone  five ;  tlic  t'li-xor  carpi  radialis,  Extensor 
carpi  radiatis  longior,  first  and  second  Ih>rsttl  interosseous,  and  first  Palmar  inter- 
osscoas.     To  the  third,  five:  the  Extensor  cur])i  rmlialis  brcvior,  Flexor  brevis 

■  i>oIliuis,  Adductor  polIiclM,  aiK^  i>ceond  and  third  Don«ul  intcrosMKtus.     To  tbo 
I  fourth,  three:  tlic  Uiird.and  fourth  I)or«il  interosseous  and  second  I'alinar.  ,To 

■  tlic  I'ltih.  fiHir:   the  Kxten.-«>r  I'arpi  ulnarLs,  Fh;xor  carpi  ulnuTis.  p'lexor  ossiK 
Boetaoarpi  minimi  digiti,  and  tliird  Dorsal  interonseou^. 
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PHALANOKS. 


The  PhnUngfiit  are  the  bones  of  the  fingers;  they  are  fourteen  in  number,  three 
for  each  finger  and  two  for  the  thumli.  They  are  long  boues,  and  present  for 
examination  a  Hhaft,  and  two  extremities.  The  nha/t  tupers  from  above  donii- 
*inU,  is  c-onvi'X  po«lcriorly,  c"«eava  in  front  from  above  downwards,  flat  from 
siJe  U>  side,  and  marked  laterally  hy  rough.  ridg^TS,  which  give  attucbmcut  to  tba 
Sbrou.^  sheaths  of  the  Flexor  tendons.  The  Mriamrjtat  cxtrcmili/  or  bate,  in  the 
frst  row,  presents  an  oval  concave  articular  8Urlai'«,  broader  iVom  side  lo  side, 
llun  from  Itefore  backwards ;  and  the  same  extremity  in  the  other  two  rows^  a 
^b!e  oonoavity  seiMirated  by  a  longitudinal  median  ridge,  extending  from  before 
Wkwards.  The  digital  exlr^mitits  are  smaller  than  the  olher.%  and  terniinaie, 
»ll»  first  and  second  row.  in  two  small  lateral  condyles,  separated  bv  a  shj;ht,J 
JRxxv*^  the  articular  surfeec  being  prolonged  farther  forwards  on  the  pafmar  than 
On  the  dorsal  Hurtace^  especially  in  the  tirst  row. 

TIic  Uu^ual  ^katangta  are  convex  on  their  dorsal,  flat  on  their  palmar  sorfaces; 
iIkj  are  rocognizod  by  their  small  sizcv  and  from  their  ungual  extremity  presentinft  ■ 
ooits  palmar  aspect,  a  roughened  elevated  surface  of  a  horscsUoo  form,  whicu 
*<rvea  to  support  the  sensitive  pulp  of  the  finger. 

ArtiatlaltiiM.     Tlie  first  row  with  llic  mctiicarpal  Iwncs,  and  tbo  second  row  of  J 
fbahnges;  the  sixoud  n)w,  witli  the  firxt  and  third;  ittu  third,  with  the  soooDd 
IDW. 

Aoaehment  of  Musctes.  To  the  baic  of  the  first  phalanx  of  tlio  thumb,  four 
Utficloa :  Ihe  Kxtensor  pnrni  inti^rnotlii  pollici^  Flexor  brevis  polUcis,  Abductor 
(>)llicl<^  Adductor  ptdlicis.  To  the  secondj>halaiix,  two :  the  Flexor  longus  poltici^ 
•ttl  the  Extensor  secundi  intemodii.  To  the  base  of  the  first  phalanx  of  thei 
ttteut  finger,  the  first  Dorsal  and  the  first  Palmu'  intcrofscous;  to  that  of  the  middle 
bjter,  tlie  second  and  third  Dorsal  interosseoos;  to  the  ring  finger,  the  fourth 
Ibral  and  the  second  Palmar  interosseous ;  and  to  that  of  the  little  fiuger,  lh« 
ftird  Palmar  interosseous,  the  Flexor  bro\Ts  minimi  digiti,  and  AlMluetor  minimi 
4giti.  To  the  second  phalanges,  the  Flexor  sublimis  digitorum,  Extensor  com- 
tmnts  di^itorum ;  and.  in  addition,  the  Ext^iisor  iniliciin,  to  the  index  fin;!;er;  the 
Bx(<>nsi^>r  minimi  digiti,  to  the  little  finger.  To  the  third  phalungua,  the  Flexor 
Imfuudu:*  digitorum  and  Extensor  eommuiiis  digitorum. 
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Dev-elopment  or  the  JIasd. 

1ie  Carpal  bones  tm  each  dcvvlopcd  by  a  tt'ntfle  centre;  at  birtb  t 
ilaginous.  Oaufiuation  proco«Ux  in  the  followiiig  order  (fig.  9tl): 
magnum  and  utiuifurm  uii  oiwilic  point  nppeant  during  tliu  Hm  yv&T.  tlio  former 
pn^codinfj  iho  lalUrr;  in  Uic  oiineilorm,  at  the  tliird  v-'ir;  in  tbc  trape/iuni  and 
ecmibiriiir.  ut  the  fillli  your,  the  tvnncr  f.n.^;(«ling  tiio  fntl^T:  \u  llie  ecuphoid,  at  the 
sixth  y«ir;  iit  ihu  trapezoid,  during  llie  uighth  year;  sud  in  the  piaiform.  about 
the  twuli'th  year. 

Fig.  so.— Plan  of  the  DeTclopment  of  tho  Uuid. 
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Tbo  Mfiacarpal  Jonca  are  each  developed  by  Urn  oentr«8:  one  for  the  sliaft,  ind 
one  for  the  digital  extremity,  for  the  four  inner  mctiiearpal  bones ;  one  for  tbo 
abaii  and  one  for  the  base,  for  the  motacarpnl  bone  of  the  thumb,  which,  in  this 
respcet,  reseniblea  tho  phalanges.  O-isificalion  commences  iu  the  centre  of  the 
shall  about  the  sixth  week,  and  gradually  proceeds  to  either  end  of  th«  bom; 
shout  tho  third  year  the  digital  extremities  ot  the  four  inner  metueiupal  bones  and 
the  bjisc  of  the  first  mctacjirpal,  commence  to  ossify,  and  they  unite  about  the 
twentieth  year. 

The  Piialnnffrs  are  each  developed  by  two  centres :  one  for  the  shaft  and  one 
for  tho  base.  Osidlication  commences  in  the  shaft,  in  all  three  rows,  at  about  the 
eixth  week,  and  gradually  involves  the  whole  of  the  bone  excepting  t])c  upper 
extremity.  Ossification  of  the  base  commences  in  the  first  row  between  the  tliird 
and  fourth  years,  and  a  year  later  in  those  of  the  second  and  third  row.  Tbc  two 
centres  bououie  united,  in  each  row,  between  the  eighteenth  and  twentieth  years. 


OS   ISKOMINATUM. 
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OF   THB    LOWER    EXTEKMITY. 

The  Lower  Extremity  consists  of  throo  Bcgmcnts,  tlic  Ihigh,  Ug,  aud/oot  whicb 
correspond  to  the  arm,/or€arm,  and  liand  ill  the  iippt-r  t-xtrvmity,     It  ia  <.-oiitu»!tudj 
to  the  trunk  through  the  oa  inuomiiuttum  or  huuucb,  which  ijt  hoawlogoiui  witll 
the  shoulder. 

The  Oa  IsNosnsATUH. 

The  0*  /mtitminatum  or  nameless  bone,  so  called  from  bearing  no  rcscmljUnoe 
to  any  known  object,  is  a  large  irregular-shaped  bone,  which,  with  its  lullow  i>f 
tho  opposite  Bid<^  forms  the  aides  and  anterior  wall  of  lh«  pelvic  cavity.  ■"" 
yo«ng  subjects  it  consists  of  three  separate  i)art8,  which  meet  and  form  lh<!  lar 
cup-like  cavity,  situated  near  the  middle  of  the  outer  side  of  the  bone;  nnc 
although  in  the  adult  these  have  become  united,  it  is  u^uid  to  describe  ibc  boE 
as  divisible  into  three  portions,  the  ilium,  the  ischium,  and  the  pubca. 

The  ilittm.  bo  called  from  its  supporting  the  ilsiiik  (ilia),  is  tli«  ««perior  br 
and  expanded  portion  which  runs  upwards  from  the  upper  and  back  part  of 
aodabulum,  and  forms  the  prominence  of  the  hip. 

The  ixAium  {UxCn,  the  ktj')  ix  the  inferior  nnd  strongest  portion  of  tlie  bone ; 
it  pruoccda  downwards  from  tho  acetabulum,  eximnd.*  into  a  largi!  tuberosity,  and ' 
then,  curving  upwnnU,  form*  with  the  descending  ramujt  of  the  pubes  a  larg©| 
aperture,  the  obturator  foramen. 

The  pttbex  is  that  portion  wliioh  runs  horixontnlty  inwards  from  the  inner  side 
of  the  acetabulum  f»r  about  two  inchea,  then  makes  a  sudden  bond,  and  descencT 
to  the  same  extent ;  it  forms  tlia  front  of  the  pelvis,  supports  tho  external  oi^gans' 
of  ceneralioD,  and  ha.s  received  its  name  from  being  covered  with  hair. 

The  Ilium  preitent.'t  for  examination  two  surfaces,  an  external  and  aa  internal, 
I  crest,  and  two  border.'!,  an  anterior  and  a  posterior. 

Ertrrrial  Surface  or  Dorsmn  of  ihe  Ilium  (tig.  1)7).  The  back  part  of  this  snr- 
f»08  is  directea  backwards,  downwards,  and  outwards;  its  front  part  forwards, 
ilownwarda  and  outwards.  It  is  smooth,  convex  in  front,  deeply  concave  behind; 
bouoded  above  by  the  crest,  below  by  tho  upper  border  of  the  acetabulum;  in 
front  and  behind,  by  the  anterior  and  posterior  bor<ler!).  lliia  xurface  is  crossed 
in  an  arched  direction  by  three  semicircuhir  liiiea,  ibe  aiijH-rior,  middle,  and 
inferior  curved  lines.  Tho  superior  eurveil  line,  the  ehrtne.Tit  of  llio  throe,  com- 
■Kticcs  at  the  crest,  alwut  two  inclits  in  front  of  itj*  posterior  extremity;  it  h  at 
fiw  distinctly  marked,  but  as  it  pu;<«es  dowmvardu  and  outwards  to  the  upper 
pwt  of  tbc  great  saero-sctalio  noteh,  where  it  terminates,  it  becomes  less  marked.i 
lod  is  olWn  altogether  la-<t.  'I1ie  rough  surfat^e  included  between  this  line  and 
crest,  aflbrds  attachment  to  part  of  the  (iluteus  maximus  above,  a  few  fibres 
Pyriformis  below,  Tlie  middle  curved  line,  the  longest  of  the  three,  com-. 
(  at  the  crest,  about  an  inch  bi-hind  its  anterior  extremity,  and,  taking  a] 
canixl  direction  downwards  and  backwards,  terminates  at  the  upper  part  of  th«l 
peat  sacro-sciatic  notch.  The  space  between  the  middle  and  superior  curved 
■MS,  and  the  crest,  is  concave,  and  affords  attaebiuent  to  the  Gluteus  mcdius 
DOKle.  Near  the  central  part  of  this  line  may  often  be  observed  tho  orifice  of  a 
nntritioos  foramen.  Tho  inferior  curved  lino,  the  least  dJslinct  of  the  three,  com- 
mences in  front  at  the  upper  part  of  tho  anterior  inferior  .spinous  proccet),  and 
bking  a  curved  direction  backwards  and  downwanla,  terminates  at  the  anterior! 
purt  of  the  great  saero-scialic  notch.  The  surface  of  bone  included  between  tho 
luildle  and  inlerior  curved  line*  is  concave  from  above  downwards,  convex  from 
before  backwards,  and  aSbrds  attachment  to  the  Oluteiu  minimus  muscle.  Beneath 
fte  inferior  curved  line,  and  corrcsEKnuliiif?  to  the  upper  part  of  the  aeetabiilum, 
it  a  smooth  eminence,  sometimes  a  <lepres;iion,  to  which  is  attached  the  reflected 
Icodoa  o{  the  Rectus  fcmoris  muscle. 

The  Intvmal  S'ir/ae»  (fig.  98)  of  the  ilium  is  bounded  above  bv  tho  crest, 
below  by  a  prominent  line,  the  linea  ilio-pectinea,  and  before  and  bobiiid  by  the 


inferior.  The  inferior  or  auricular  portion,  so  callecl  from  Us  rcscmlilanoc  to  tlw 
exlKniiil  ciir,  ID  cunUid  with  cartilaj;^  iu  tlio  r(.'<.'cnt  stJitc,  iiuil  articiilutus  with  a 
Ainiil.-ir  »hn[^>wl  »urfm.'«  on  th«  Bido  of  the  BiitTiim,  The  superior  portion  is  OOO* 
cavo  and  rowgh  lor  the  uttachmcnt  of  the  posterior  sucro-tliuo  liganienU. 

The  crest  of  the  ilium  in  convex  in  its  general  outline  miil  :<inuou--<1y  curved, 
being  bent  inward*  anleriorly,  outwiirds  posteriorly.  It  is  longer  in  the  fvmala 
than  in  the  male,  very  thick  hehintl,  and  thinner  at  the  centre  thou  at  the 
extremities.  It  terminatos  «t  either  end  in  a  prominent  cminenoe,  the  anterior 
superior,  and   posterior  superior   tt])tnou3  process.    The  surface  of  the  crest  is 
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and  divided  into  an  cxtcniul  Ii]i,  an  intornul  lip,  and  an  itiU^nnciliate 
To  the  BxWriial  ]lj>  \e  ulUwliwl  t!i«  Tcuajr  vajnuic  fcnioris,  OWi'uma 
'extemos  abdominiH,  and  Lutij^itnuK  dor»i.  and  hy  iu  whulo  k-tij{lli  the  fikwiA 
ikbi;  to  the  intcrspuoc  bi-tn-cvn  the  li{)tt,  the  Internal  oblique;  to  tlie  iotcrnnl  lip, 
^tho  Transvcnali^  Qtiudrutus  luinborum,  and  Erector  8{)iuu^ 

flf.  gy.— Biglit  Oa  [unomioatoin.    Intumal  BatlMxa. 


fA 


-^ 


A^ 


Lv 


■•^-- 


y" 


'-1 


-<r 


i-y 


'-a: 


mf7i'' 


7/ 


f<  fl 


/ 


Ui 


'  ki»>ia«    AM 


<'.i 


\ 


■••j*#t ■«tii 


''Anterior  l>ordcr  nf  tlio  ilium  ia  concave.  It  prcacnis  two  projccttonsi 
by  a  noteli.  Of  ihtiw,  tlio  iippenuost,  eituat<^'d  at  the  junction  of  tha 
'ft«  mid  anterior  Ijordcp,  i»  calldl  llic  aHterior  superior  qiinous  pn>ee*s  of  the 
•^Bi,  the  outer  border  of  whieb  gives  nttiicbment  to  the  fiujcia  lata,  and  the  ori^ 
•'the  Tensor  vnginn  femorU ;  its  inner  !H)rdt'r,  to  the  Iliacus  iutcmuH ;  wbiUt  ltd 
Wtrcmily  nftiird.-i  aiiaiibment  to  I'oupart's  ligament. and  the  orij^in  of  tlieSnrloiius, 
BtncaiU  ihLt  i-mineuco  is  a  notch  whieli  givca  attachment  to  tiie  Sartoriua  nnwcle, 
■w!  across  which  passes  the  external  cutaneous  nerve.  Below  the  notch  ia  the 
Wcrior  inferior  spinoua  ppoccsA  which  terminates  in  the  upper  lip  of  the  aceta- 
Ifllion;  it  gives  atlachment  to  the  straight  tendon  of  the  Rectus  (crnoria  diu^jcIc. 
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On  lli«  itiner  side  of  iho  anterior  inferior  simiuhis  process  is  &  brood  shallow  grooTfi, 
over  which  paAses  iho  liiacus  iiiutti:lo.  Tin;  pywlurior  border  of  tlic  ilium,  shuner 
thim  the  anterior,  also  presents  two  projectioiw  sepamted  by  a  notch,  thts  poslerioi 
superior,  and  the  ])ostcrior  inferior  spiiioiw  processes.  The  furuLcr  corresponds 
with  that  portion  of  the  posterior  gurthcc  of  the  ilium  which  Bt-rvca  for  tlw 
attauhineat  of  the  sacro-iliac  li^amcnt-^ ;  the  latlor,  to  the  auriculiir  portion  which 
articulates  with  the  sncrum.  Jtelow  Tlio  posterior  inferior  spinous  proceed  is  » 
deep  notch,  the  great  aacro-.^eiatie. 

The  /tchium  forms  the  lower  and  Iwick  part  of  the  on  innominntum.    It  is  divisible 
into  a  thick  and  solid  jKirtion,  the  body;  and  a  thin  ascending  part,  the  raniu.1. 

The  hody,  homewhat  triangular  in  form,  presents  three  aiirfaoefl,  externa), 
internal,  and  posterior.  The  txtemat  eur/ace  corrcaponda  to  that  portion  of  the 
acetabulum  formed  by  the  iitcliium ;  it  ia  smooth  and  concave  above,  and  forms  a 
little  more  than  two-hfths  of  that  cavity :  its  outer  margin  is  bounded  by  a  pro- 
minent rim  or  lip,  to  which  the  cotyloid  fibro-canilagc  is  attached.  Below  thv 
acetabulum,  hctwccn  it  and  the  lul>erosity,  is  a  deep  groove,  along  which  the  tondon 
of  the  Obturator  cxtcrnus  muscle  runs,  as  it  passes  outwards  to  be  iniwrtM]  into 
the  digital  fossa  of  the  femur.  The  internal  iurface  is  smooth,  concave,  and  fornu 
the  hiteral  buundiirv  of  the  true  pelvic  cavity ;  it  is  broad  above,  and  scparutcd 
from  the  v«iit«r  of  tlie  ilium  by  the  linca  ilio-pectiiiea;  narrow  below ;  its  posterior 
border  is  encroached  upon  a  little  below  its  centre,  by  the  spine  of  the  iitchiuni, 
above  and  below  which  are  the  greater  an<i  Iciser  sacro-seialic  notches ;  iu  front  it 
presents  a  sharp  margin,  which  forms  the  outer  boundary  of  the  obturator  foramen. 
This  .tiirface  is  perforated  by  two  or  three  large  vascular  foramina,  and  affords 
attachment  to  part  of  the  Obturator  intornus  muscle.  Tlie  jioslen'or  eur/'ace  is 
quadrilateral  iu  form,  broad  and  smooth  above,  narrow  1)elow  where  it  bectHOM 
continuous  with  the  tuberosity ;  it  is  limited,  in  front,  by  the  margin  of  the  ace- 
tabulum ;  behind,  by  the  front  part  of  the  great  sacro-sciatic  notch.  This  surface 
supports  the  I'vritormis,  the  two  Gemclli,  and  the  Obturator  intemus  musclea,  in 
their  passage  outwards  to  the  great  trochanter.  Tlie  body  of  the  ischium  presents 
three  borders,  posterior,  inferior,  and  internal.  The  posterior  bonier  present^  a 
little  below  the  centre,  a  thin  and  pointed  triangular  eminence,  the  fii>ino  of  the 
ischium,  more  or  less  elongated  in  oifTercnt  subjects.  Its  external  surface  give* 
attachment  to  tho  Gemellus  su|>crior ;  its  internal  surface,  to  the  Coccygeus  and 
Levator  uni;  whihrt  to  the  pointed  extremity  is  connected  the  lesser  mcro-sciatie 
Itgnroent.  Above  the  spine  is  a  notch  of  large  size,  the  great  sucro-sciatic,  oon* 
verted  into  a  foramen  by  tho  Icsslt  sacro-sciatic  ligameut;  it  transmits  llic  Pyri- 
fbrmis  muscle,  the  glut«al  vessels  ami  nerve  passing  out  of  the  pelvis  a1>ove  this 
muscle;  the  .tciatic,  and  inlcrnul  ])iidic  vessels  and  nerve,  and  a  small  nerve  to  lite 
,Oblurator  interniis  mu.^elo  below  it.  Below  the  spine  is  a  smaller  notch,  the  lesser 
sacro-sciatic ;  it  is  smooth,  coatod  with  cartilage  in  the  recent  state,  the  surface  of 
which  presents  numerous  markings  corresponding  to  the  suUlivisions  of  the  tendon 
of  the  Obturator  internus  which  wimls  over  it.  It  ia  converted  into  a  foramen  br 
the  sacro-sciatic  ligaments,  and  transmits  the  tendon  of  the  Obturator  intcrmis, 
the  nerve  which  supplies  this  muscle,  and  the  pndie  vessels  and  nerve.  Tbo 
iiifen'or  bordrr  is  thick  and  broad ;  at  its  point  of  junction  with  the  posterior,  is  a 
hirge  rough  eminence  ujwjn  which  the  bo<iy  rests  in  sitting;  it  is  called  the  tube- 
rosity of  the  iM.'liium.  The  inlemal  bonier  is  thin,  and  forms  the  outer  oircum- 
fcrcuce  of  the  obturator  foramen. 

The  tufH^ontjf,  Mtuated  at  the  jum-lion  of  the  pot^terior  and  infi-rinr  bordcn* 
prest^nls  fyr  examination  au  extoraal  lip,  an  internal  lip,  and  an  intcrnicliate  8[iuce. 
The  external  lip  gives  attaohment  to  the  Quiidratns  femoriii,  and  part  of  the  Ad- 
ductor magnus  muscles.  The  inner  lip  is  bounded  by  a  i^barn  ridge  for  the  attacb- 
tncnt  of  a  falciform  prolongation  of  the  grt;iit  siiero-sciiitie  ligament;  nroMntsA 
groove  on  the  inner  side  oi  this  for  the  lodgment  of  the  internal  pudic  vessels 
and  nerve ;  and,  more  anteriorly,  has  attached  the  Transversna  perinei.  Erector 
peuLi,  and  Compressor  urcthrio  musclee.    The  intermediate  surface  presents  four 
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distinct  impressions.  Two  of  these,  seen  lit  tlte  front  part  of  tlie  taberositj,  are-i 
rougli,  cltmyaud.  tinil  separitu^i  fnjiti  wieli  ollivr  Uy  a  pn>minent  ridge ;  the  outer] 
one  ^vea  attachment  to  the  Adductor  iimgnuii,  the  inner  one  to  the  great  sacrtH 
seiatic  lisamont.  Two,  situated  at  the  back  part,  are  smootli,  larger  ut  size,  and^ 
ecparutcu  by  an  oblique  ridge ;  from  the  upper  and  outer  arises  the  Scmi-mem- 
braDosu3 ;  from  the  lower  and  inner,  the  Biceps  and  Semi-lcndinoauA  The  upper- 
tnoMt  part  of  the  tulicrosity  gives  attachment  to  the  Gemellus  inferior. 

The  mmm  is  the  thin  flattened  part  of  the  ischium,  which  ascends  from  the 
tuberosity  upwards  and  iiiwarda.  and  .joins  the  ramus  of  the  pubcs,  their  point  of 
junction  being  indicatt^d  in  the  adult  by  a  rough  cniiuencc  It«  outer  surfaco  ia ' 
rough  for  the  uttachincnt  of  the  Obturator  c.\tcrn\Ls  niuselc.  Itji  inner  surfiun  j 
forma  part  of  the  anterior  wall  of  the  pelvis.  Itx  iuu<.T  l>onlcr  is  thick,  rough,  J 
slightly  evertoi],  foniw  jjart  of  the  outlet  of  the  jk-Ivis.  and  »i-rve»  fi»r  the  attach- j 
meat  of  iIm  crus  penis.  Its  outer  border  is  thin  and  sharp,  and  forms  piirt  of  tbo^ 
inner  margin  of  the  obturator  foramou. 

The  Pui/a  forms  the  anterior  part  of  iho  08  innominatum ;  it  is  divisible  into  a 
horizontal  ramua  or  body,  and  a  per^tendicular  ramus. 

The  botUf  or  Uorimtttat  raimu  present*  for  examination  two  extrcniiriefl,  an  outer 
and  an  inner,  and  four  surface-i.    The  outer  cxircinilt/,  tiie  thi<!kest  ])art  of  the  bone, 
forms  one-fifth  of  (he  cavitv  of  the  acetabulum ;  it  presents,  above,  a  rough  emi- 
nence, the  iliopcclinKtl,  which  serves  to  indieate  the  point  of  junction  of  the 
ilium  and  pubcs.     The  inwr  extmniiy  is  the  symphysis;  it  is  oval,  covered  by 
eight  or  nine  transverse  ridgea.  or  a  series  of  nippledike  processes  arranged  in 
roWD,  separated  by  grooves ;  thev  serve  for  the  attachment  of  the  iatcrarlieular 
fibro-cartilage,  placwl   bctivccn  it  and  the  opposite  bone.     The   vpper  tw/ace, 
triangular  in  form,  wider  externally  than  internally,  i^  bouuddl  behind  by  a  sharp 
tidgc  iha  ]>octineaI  line,  or  iinea  ilio|K!ctinoa,  which,  running  ovilward;*,  marks  the 
brun  of  the  true  pelvi*.     The  surface  of  Umo  in  front  of  tlie  pubic  portion  of  the 
Une*  ilioju^i'iinca  serves  for  the  attaehmcnt  of  the  Pcirlincns  muscle.    This  ridge 
terminates  internally  at  a  tubercle,  which  projects  forwards,  and  is  culled  the  spine 
of  the  pubeji.    Th*!  portion  of  bone  included  between  the  siitno  and  inner  extre- 
mity ot  the  pubes  is  called  the  crrM;  it  si-rves  for  this  attacnment  of  the  Rectus, 
Prramidalia,  and  conjoined  tendon  of  the  Internal  obli'|ue  and  Transvorsalis, 
The  point  of  junction  of  the  crest  with  the.iyniphysisi,-i  called  the  uri7/i;c)//Ae^(w4«. 
The  inferior  surf'aee  presents,  externallv,  a  broad  and  deep  ob!i<iue  groove,  for 
ibs  passage  of  the  obturator  vessels  an^  nerve;  and,  internally,  a  sharp  margin, 
wlucb  forma  part  of  the  circumlerence  of  the  obturator  foramen.     Its  exlernal 
tafatit,  flat  and  compressed,  sorvoa  for  the  attachment  of  muscles.     Its  internal 
ur/aee,  convex  from  above  downwards,  concave  from  side  lo  side,  is  smooth  uid 
fofnu  part  of  the  anterior  wall  of  the  pelvis. 

The  ctrscTTvliny  ramw  of  the  pnbes  passes  outwards  and  downwards,  becoming 
thinner  and  narrower  us  it  desc^-nds,  and  joins  with  the  ramus  of  the  ischium.  Its 
aiental  stir/'atr  is  rough,  for  the  attachment  of  muscles.  Its  inn^r  fiir/ace  is 
■mooth.  list  inner  borxVr  is  thick,  rough,  and  everted,  especially  in  female*.  In 
tberaale,il  serves  for  the  altaehment  of  the  crua  penis.  lut  oufcrdunfer  forma 
pat  of  the  cireu  inference  of  the  obturator  foramen. 

The  iv>t;/l-ij  ((trill/,  or  ae-Xtthidum,  i.t  a  deepv  cup-.-ilm[>ed,  hemispherical  depre.i- 
lon,  formi-d,  iut<;rnally,  bv  the  pube.*;  above,  bv  the  ilium;  Viehtnd  and  below, 
V  the  ischium :  a  little  rass  than  twofiftlia  being  formed  by  the  ilium,  a  little 
"Wc  than  twofiftlM  by  the  ischium,  and  the  remaining  fifth  W  the  pubcs.  It  is 
Waded  by  a  prominent  uneven  rim,  which  is  thick  and  strong  above,  and  serves 
tf  the  attachment  of  a  fibro-cartihiginous  structure,  which  contracts  its  orifice 
>od  doepeua  the  surface  for  articulation.  It  presents  on  its  inner  side  a  deeji 
■olch.  the  cotyloid  notch,  which  transmits  the  nutrient  vessels  into  the  interior  of 
liij-iinl,  and  is  continuous  with  a  circular  depression  at  the  bottom  of  the  cavitv; 
wis  depression  is  perforated  by  numerous  ajwrtures,  lodges  a  mass  of  fat,  and  ita 
toMgiua  ecrvo  for  the  attachment  of  the  ligumL-iitum  tcna.    The  notch  is  omi- 
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verted,  in  the  natural  Mate,  into  n  fornrrn-n  Tjy  a  il<nisc  ligAinentous  httaA  ■wnwl 
iKiBses  across  it.  Tliiougti  liiiit  forumen,  the  uutritiQt  vevsuia  and  nerved  enter  tbi 
joint. 

The  obturator  or  thyroid  j'nramen  is  a  large  aportare,  situated  between  t 
ifcbtum  and  pubes.  In  the  male  it  is  large,  of  an  oval  form,  its  longest  diameter 
being  obliquely  from  above  downwards;  in  tlie  I'eraale,  smaller,  and  more  trian- 
gular. It  IS  bounded  by  a  thin  uneven  margin,  to  which  a  strcmg  membnuieis 
nltachud ;  nnd  prcscnta,  at  iti  upper  and  outer  part,  a  deep  eroove,  which  rum 
from  tho  polvis  obliquely  forwards,  inwards,  nnd  downwariL",  This  giviovc  is 
converted  into  a  furameu  i>y  the  obturator  membrane,  nnd  transmits  the  obtumtcff 
vesaels  and  nerve. 

^rwtun.  This  bone  consists  of  much  cancellous  tissue,  especially  where  it  is 
thick,  incKwtf]  bctwix-n  two  layers  of  dense  compact  tissue.  In  the  thinner  pmrta 
of  the  bone,  a.t  at  the  bottom  of  the  ncetabulum,  and  centre  of  the  iliac  fo6sa,it 
is  usually  ccnii-lransjMirenl,  and  eompo.tcd  entirely  of  compact  tiNiue. 

Daiehpmail  (fig.  yy).  By  eight  centres;  Uira  primary — one  for  the  iliam,  one 

Pl£.  99.— Plui  ortlto  DoTolopnMiit  of  IIi*  0«  InDomiuntnm. 
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for  the  ischium,  and  one  forthcpubcs;  and  ^tv  secondary — one  for  the  crest  of  dw 
ilium  its  whole  length,  one  for  the  anterior  inferior  spinous  process  (said  to  occur 
more  fre'iueiilly  in  the  male  than  in  the  female),  one  for  the  tuberosity  of  the  isehiuni, 
one  for  the  symphysis  pubis  (more  frequent  in  the  female  than  tlie  nmlo),  and  oira 
for  the  Y-shaixsl  piece  at  tiie  bottom  of  the  a<:ctabnlum.  These  various  centres 
appear  in  the  following  order:  Firrt.  in  the  iiiiim,  at  the  lower  part  of  the  bone, 
immediately  above  the  sciatic  notch,  at  about  the  tame  period  that  the  develop- 
ment of  the  vcrtebnc  commences.  Secondly,  in  tho  botiy  of  the  isirhium,  at  about 
the  third  month  of  fa-tn!  life.  Thirdly,  in  the  btxiy  of  the  pitbc!^  U-twecn  the  fourth 
and  fifth  month?!.  At  birth,  the  thr'^e  primary  centre!*  are  quite lu^parate;  the  erest, 
tho  bottom  of  the  acetabulum,  and  tho  rami  of  the  ischium  and  pubea^  being  still 
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cartilBgitioiis.  At  about  the  Kixth  year,  tbc  nm'i  of  tlie  \i»hci  nud  ischium  aro 
mlmust  completely  oMJficd.  AIxjhI  Uic  tliirlwnth  or  fourl«N;iilli  year,  Ui«  tliPw 
divisioiiri  ul'  the  bone  Imve  exteiKlud  tli«ir  jcrowtli  into  the  bottom  of  lliu  uceuibu- 
Inm.  bving  separated  front  «iicli  other  by  a  Y-shaped  portJoD  of  oartiluge,  which 
now  pre»entit  trac-cft  of  Oivilication.  The  iliura  and  iitchiuin  then  boKJine  joinu<I, 
and  lastly  the  pubea,  through  the  intervention  of  the  [xiriion  abovc-inentioned. 
At  about  the  age  of  puberiy.  ottwificalion  takea  place  in  eaeh  of  the  reiniiining 
portioiu^  and  tliey  become  Joined  to  the  rest  of  the  bone  about  tJio  twenty-fifth 
year. 

Arliculatiofu.    VTith  ita  fellow  of  the  onpoflite  ndcv  the  sacrum  and  femur. 

AlttuJiTnenl  of  J/uac/c«.  JUum.  To  the  outer  lip  of  the  cre^tt,  the  1'ensor 
Tagirue  femorta,  Oblifiuua  extern  us  abdotninis,  and  LalLtsimus  dorsi;  lo  the  internal 
lip,  the  IVanATersalis,  Quadratua  lumborum,  and  Krector  spinie;  to  the  interspace 
between  the  lipa,  the  Obliquus  intemus.  To  the  outer  surlaoe  of  the  ilium,  the 
Gluteoa  masimus,  Gluteus  raodius.  Gluteus  minimus,  reflected  tendon  of  Rectus, 
portion  of  Pyriformis ;  to  the  internal  surfaco,  the  Iliacus ;  to  the  anterior  border, 
the  Sartorius  and  straight  tendon  of  the  Rectus.  lichium.  To  its  outer  surface, 
the  Obturator  cxtcmus;  internal  surface.  Obturator  int«rnuB  and  Levator  ani. 
To  the  spine,  the  Gemellus  superior,  Levator  ani,  and  Coceyjicus,  To  the 
tubcruinly,  the  Btocp}!,  Scmi-tendliKWUv,  Semi -mem  bronosus,  Quailmtus  feuioris, 
Adductor  raagnua,  Gemelhiw  inferior,  Tmnavi-rsusperimvi,  Eri?et<)r  penis.  Puhra, 
the  Obliquujj  externum,  Ob!iiinu!»  inttiniu.'i,  Tnin.*ver»ali8,  Hectun.  Pymniidalin, 
Paku  parvus,  Poetinens,  Adductor  longus,  Adductor  brevi.i,  tiracilitt,  Obta< 
rator  extemu.1  and  internna,  Ijevator  ani.  Compressor  urethras,  and  occasionally  a 
few  fibres  of  the  Accelerator  urin^e. 
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The  Pelvis  (figs.  100  and  101), 

The  pclvi^  so  called  from  its  resemblance  to  a  basin  (nfavf).  ia  stronger  and 
mow  raiissivcly  corutructed  than  either  of  the  oilier  otweous  cavities  already  con- 
nUrcd:  it  is  a  bony  ring,  interpoBod  between  the  lower  end  of  the  Hpinc,  which 
it  supports,  and  the  lower  extremities,  upon  which  it  rests.  It  is  composed  of 
£rar  Douus — the  two  ossa  innominatji,  which  bound  it  on  either  side  and  in  IVont; 
foA  the  sacroin  and  coccyx,  which  complete  it  behind. 

The  pelvig  is  divided  by  a  prominent  line,  the  linea  ilio-pectinen,  into  a  Cilae 
•ai  true  pelvic 

The  faUe  pelvis  ia  all  that  expanded  portion  of  the  pelvic  eavitv  which  is 
^nUea  above  the  Unoa  ilio-pectinca.  It  is  bounded  on  each  side  by  tae  ossa  ilii ; 
in  from  it  is  incomplete,  presenting  a  wide  interval  between  the  spinous  processes 
'^  llie  ilia  on  either  side,  filled  up  in  the  reecnt  state  by  the  [jarictcs  of  the 
Women;  behind,  in  the  middle  line,  is  a  deep  notch.  This  broad  elmllow  cavity 
Uadmirablv  adapted  to  support  the  intestines,  and  to  transmit  part  of  their  weight 
to  flic  anterior  wall  of  the  abdomen. 

He  true  peleis  is  all  that  part  of  the  pelvic  cavity  which  is  situated  beneath 
tU  tinea  ilio-poclinea.  It  is  smaller  than  the  false  pelvis,  but  it.-<  wall.-*  are  more 
pnfeci.  For  convenience  of  description,  it  may  be  divided  into  a  superior  cir- 
Wnfcrenoo  or  inlet,  an  inferior  circumference  or  outlet,  and  a  caWly. 

The  mperior  cirrumfirvnce  forms  the  mnrgin  or  brim  of  the  pelvis,  the  included 
fpsw being  called  the  tn^.  It  is  formed  by  the  linea  iliopeetinea,  completed 
^  front  by  the  ^pine  and  creA  of  the  pul>e»,  and  behind  by  the  anterior  margin  of 
^  hue  of  the  sacrum  and  sacro-verlebral  angle. 

The  inkt  of  the  pelvi.f  is  somewhat  heart-shaped,  obtusely  pointed  in  fix>nt, 
''"'erging  on  either  side,  and  encroached  upon  Iwhind  by  the  projection  forwanhi 
"f  the  promontory  of  the 'sacrum.  It  has  three  principal  diameters:  autero- 
PXesior  or  wicro-pubic,  transverse,  and  oblique.  The  anlero-posterior  extends 
["Kn  the  «acro -vertebral  angle  to  the  symphysis  pubis;  its  average  measurement 
ft  fuor  iuchea.     The  transverse  extends  acrosa  the  greatest  width  of  the  inlet, 


The  cavity  of  the  true  pelvis  ia  bounded  in  front  by  the  Bj-mpliysia  pubis; 
■behiud,  by  the  concsivity  of  the  sacrum  ami  coccyx,  which  curving  forward* 
above  nud  below,  contract«  the  inlet  and  outlet  of  tift  ciiunl ;  aiid  laterally  it  i* 
bounded  hv  a  broad,  smooth.  fiuadranKidur  plat©  of  bout;,  correapondmg  to  tbo 
inner  surface  of  the  bodv  of  the  ischium.  The  cavity  i«  shallow  in  front,  ineft*- 
uiing  at  the  symphysis  an  inch  iHul  «  half  in  depth,  three  mchcs  iind  a  half  m 
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tlio  middle,  and  four  inches  and  a  hiilf  jwstcriorly.  From  tbix  de«oriptioa,  it] 
will  be  seen  that  the  cavity  of  the  pelrin  is  >  short,  curved  ennui,  onsiduruhly ! 
deeper  oo  it:<  posterior  thjin  on  lUs  HDlerior  wall,  nud  broader  in  the  middle  thftaj 
at  citber  extremity,  from  the  projection  forwnrds  of  the  sacro-coocygeal  columaj 
above  and  below.  I'his  cavity  oontaiiut,  in  the  recent  Hubject,  the  lecttiin,  bludderj 
and  piirt  of  the  organs  of  generation.  The  rcctuta  is  plact^l  at  the  buck  of  tlie  I 
pi'lvts,  and  oorrcsjKjndB  to  the  curve  of  the  »icro-eoccygwil  column;  the  bladder 
in  front,  behind  the  iiymphytits  pubii*.  In  the  female,  tlie  utcru«  and  vaginaj 
occupy  the  interval  between  tlieso  parts.  ' 

The  lower  circuti^'eroKK  of  the  pelvi*  is  very  irregular,  and  forms  what  is  calledj 
the  oiUi^.  It  is  bounded  by  three  prominent  eminenoex:  one  po«lerior,  formed | 
bv  the  point  of  tlie  coccyx ;  and  one  on  each  side,  the  tuhera'titieH  of  the  ischia. 
1'heM  eminences  are  separated  by  three  tiolchea;  one  in  front,  tlie  ptihk  arch, 
furrned  by  the  convergence  of  the  rami  of  the  i-^oliia  and  pubfs  oa  each  side.  The 
oiher  notchei*,  one  on  each  side,  are  formed  by  the  KUTum  and  cocoyx  Iwhind, 
the  ischium  in  front,  and  the  ilium  above:  ther  are  called  the  gacro-icialie  nokhfs; 
in  the  natural  state  they  arc  converted  into  toramioa  by  the  leaser  and  greater 
sacro-Bcialic  ligaments. 

The  diameters  of  the  outlet  of  the  pelvis  arc  two,  autero-postcrior  and  trant- ' 
verse.  The  anU-ro-postrrior  extends  from  the  tip  of  the  coccyx  to  the  lower  part 
of  the  symphysis  pubis;  mid  the  irtauverae  fVom  the  ])o»t<;rior  part  of  one  ischintio 
tuberosity,  to  the  same  point  on  the  oppo^tite  side:  the  average  measurement  of 
both  is  four  inches.  The  antero-posterior  diameter  vurit.'^  with  the  length  of  the 
coccyx,  and  is  capable  of  increa.'w  or  diminution,  on  account  of  the  mobility  of 
this  Dona 

Pnition  of  the  Pnheiii.    In  the  erect  posture,  the  pelvis  \&  ])lftccil  obiifinely  with 
i^ard  to  the  trunk  of  the  body;  the  pelvic  surface  of  the  8viii]>!iy.'*i.'*  pubis  looking 

ipTTiirds  and  backwards,  the  concavity  of  the  nacrum  and  coccyx  linking  down* 

wwds   and   forwards;   the  base  of  the  sacrum,  in  well-formed  female   bodies, 

being  nearly  four  inches  above  the  upper  border  of  the  symphysis  pubis,  and 

the  apex  of  the  coccyx  a  little  more  than  half  an  inch  above  its  lower  border. 

This  obliquity  19  much  greater  in  the  fcctus,  and  at  an  early  period  of  life  than 

ia  the  adult. 
Axa  of  the  Pelvis  {fig.  102).     The  plane  of  the  inlet  of  the  true  pelvis  will  bo 

i^maented  by  a  line  drawn  from  the  base  of  the  sacrum  to  the  upper  margin  of 

Hi  symphr»Li  pubis.    A  line  carried 

U  right  angles  with  this,  at  its  middle,  Fig.  101— Veriitil  Sootian  of  tiio  TnUU.  iriih  Uaea 

VDold  correspond  at  one  extremity  inJiiaiing  tho  Ax«  of  th»  Pclvi.. 

*ilh  the  nmbilicus,  and  at  the  other 

*ith  the  middle  of  the  coccyx ;  the  .  ,^,„ 

ui*  of  the  inlet  Is  therefore  directed  J 13^ 

^vnwards  and  b«ckward.'<.  The  axLi 

oftheoutlct,  produced  upwards,  would  \^, 

toich  the  base  of  the  sacrum ;  and  13 

'hrrefore    directed    downwanLi   and 

Wards.     The  axis  of  the  cavity  ia 

Wrwd  like   the   cavity  itself;    "this 

Wrre  corresponds  to  the  concavity 

'^  the  sacrum  and  coccyx,  the  cx- 

tfaoiities    being     indicated    by    the 

'Utral  poinl3  of  the  inlet  and  outlet,  x.*/ 

A  knowledge  of  the  dircotion  of  these 

Uea  serrea  to  explain  the  course  of 

Ina  foetus  in  its  passage  thn>ugh  the 

pllris  during  parturition.     It  i.-*  also  

nportant to tbcsurgeonasindtcating  flf"  if 

(be  lUrectioD  of  the  force  required  in 
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tbe  rcmovul  of  calculi  from  the  bladder,  and  as  determining  tbe  directioa  ib 
whicli  iiLtlruiiienta  should  be  used  in  operations  upon  tbe  pelvic  viscera. 

Difftrtneta  hettixen  the  Male  aW  Fftnali!  Pebrta,  lu  the  malt,  the  buncs  »re 
tliicker  luid  stronger,  ^ud  foe  muscuUr  umiucuuc«  Mid  imprussiona  on  their  sur- 
fuMn  more  strongly  murkud.  Tliu  laiile  ]^>elvi]i  in  ftltogetuur  more  nia«»iv«;  its 
oavity  is  deeper  And  narrower,  and  the  ohlunitor  forumiuu  of  larger  sizo.  In  iLu 
female,  the  bonet  nre  lighter  and  more  expanded,  the  inu.icukr  itnpre««iona  oo 
their  surtaceet  are  only  slightly  marked,  and  tlio  pelvi.<i  generally  \»  \\;i»  iiiiiiu<ire  in 
structure,  'llie  iliac  fo.'wnt  are  broad,  and  the  npines  of  tlje  ilia  widely  separated ; 
hence  tlie  great  prominence  of  the  lii|Kt.  The  inlet  and  tlie  outlet  are  larger ;  the 
cavity  is  more  capauiouj^  and  llie  spinc:^  of  the  isi-hia  project  lesa  into  iL  The 
promontory  is  leas  projecting,  the  Kacrum  wider  and  lees  curved,'  and  the  coccyx 
more  movable.  The  arch  of  the  pubea  \a  wider,  and  ita  edges  more  everted. 
The  tuberosities  of  the  iachia  and  the  acetabula  are  wider  apart. 

In  the  foeins.  and  for  several  years  after  birth,  the  pelvis  is  small  in  propordoD 
to  that  of  the  atlult.  The  cavity  is  deep,  and  the  projection  of  the  sacro-vcrtcbfal 
angle  less  marked.  The  anteroposterior  and  transverse  diarnetwra  are  ncarlr 
eoual.  Abo'it  puJy^rli),  the  pelvis  in  both  scxcs  presents  the  general  characters 
of  the  adult  mule  |>elvi»,  but  a/lar  puberty  it  ucquir««  the  seJ:ual  characters  peca- 
liar  U>  it  in  udult  life 


OF  THE  THIUH. 
The  thigh  is  formed  of  a  single  bone,  the  femur. 

Toe  Femob. 

The  Femur  in  th<;  lon^st,  largest,  and  strongest  bone  in  tho  skeleton,  and  I 
perfectly  cylindriral  in  the  gro.iter  part  of  its  extent.  In  the  erect  postar^ 
not  vertical,  being  separated  from  its  fellow  shove  bv  a  considerable  inlenral 
which  corresponds  to  the  entire  breadth  of  the  pelvis,  but  gradually  inclines 
dowuwanb  and  inwards,  so  as  to  approach  tts  fellow  tt>wards  it«  lower  part,  fur 
the  purpiisw  of  bringing  the  knee-joint  nciir  the  lino  of  gravity  of  the  bo<iy.  The 
degree  of  thtf  inclination  varies  in  (UfTcrent  person.-<,  and  lit  greater  in  the  ivmale 
than  in  llie  male,  on  account  of  the  greater  breadth  of  the  pelvis.  The  femur, 
like  other  long  IxmvK,  is  divisible  into  a  aball,  and  two  cxtntmitieit. 

The  Upper  tlxlromity  presents  for  examination  a  head,  a  neck,  and  the  greater 
and  lei)ser  trochanters. 

The  /iMti,  whieti  is  globular,  and  forms  rather  mora  than  a  bemisphere,  ts  di- 
rccteil  upwards,  inwards,  and  a  liitlrt  forwards,  the  greater  part  of  its  convexity 
being  above  and  in  fnmt,     It.-J  surface  is  smooth,  coated  with  cartilage  in  the 
recent  state,  and  pnwenw,  a  little  behind  and  below  ita  centre,  an  ovoid  depression, 
for  the  attachment  of  the  ligamontnm  tereit.     The  luxk  is  a  flattened  pyramidal 
process  of  bone,  which  connects  t!ie  head  with  the  shall.     It  varies  in  length  and 
obliquity  at  various  periods  of  life,  and  under  different  circunistancos.     Before 
puberty,  it  is  direiMod  obliquelv,  so  as  to  form  a  gentle  curve  from  the  axis  of  tbe 
shaft.     In  tbe  adult  m.tic,  it  forms  an  obtuse  angle  with  the  shaft,  being  directed 
upwards,  inwardi:.  and  a  little  forwards.    In  the  female,  it  approaches  more  nearly 
a  right  angle.     Oei^sionally,  in  very  old  subiccts,  and  more  especially  in  tltono 
greatly  debilitated,  its  diiection  bceom>;3  horii»inta!.  so  that  the  head  sinks  below 
tiie  level  of  the  troclianter,  and  its  length  dimini«hos  U}  sueh  a  degree,  that  the 
bead  becomes  almost  eontiguous  with  the  shaft.     The  m-ck  is  {lattened  from  l)eforo 
backwards,  contraetod  in  the  middle,  and  broo'ler  at  its  outer  extremity,  where  it 

'  It  1b  not  uDUSua]  lo  find  the  iKniiii  in  the  rnnnle  preaenting  a  considBntblt  cum  exicoilla; 
tbrcm^hoQl  its  whula  kiQglh. 
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U  ooanectod  witli  the  shaft,  thao  at  ita     ^8-  l03.-Risl.tPe»iif. 
Bummit,  where  it  a  attached  to  the  bead. 
It  i»  much  broader  io  tbu  vertical  than  in 
the  antfiro-posUirior  diiLtnetvr,  and  much 

~  '  :er  below  thnu  ubovc^  on  account  of 
igrealer  amount  of  resistance  required 
Bnauining  tbo  weight  of  the  trunk. 
Ita  antarior  ftrfaee  is  pcrfonitod  by  nu- 
merous vascalar  foramina.  It«  posterior 
tur/ace  is  smooth,  broader,  and  more  con- 
oave  than  the  anterior;  and  receives  to- 
wards its  outer  side  the  attachment  of 
liie  capsalar  ligament  of  the  hip.  ltd 
<r  border  is  short  and  thick,  boundt-d 
lally  by  tbe  great  trochanter,  and 
ita  surface  perforated  by  large  foramina, 
ItB  m/rrwr  border,  long  and  narrow, 
curves  n  little  backwards,  to  terminate  at 
tbo  lesser  trochanter. 

The  Trochanters  (rpif*^,  to  run  or 
rofl)  are  preinincnt  processes  of  bene 
which  ftfibrd  growter  leverage  to  the 
tntuele«  which  route  the  thigh  on  its 
axia.     They  are  two   in  number,  the 

greater,  and  tbe  lo-tser. 
The    Oreat     Tntrhajtler    ia     a    largo 

irregnlar  quadrilateral  eminence,  situated 

■t  the  outer  side  of  the  neck,  at  ita  junc- 

lioo  with  the  upper  part  of  the  shaft. 

b  is  diructcd  s  little  outwards  and  back- 

vsnb :  and,  in  the  adult,  is  about  three 

ioartera  of  an  inch  lower  than  the  liead. 
1  presents  for  examiDation  two  surfaces, 
un  four  borders. 

Its  atiTonl  turfaee.  quadrilateral  in 
Itirni,isbroail,  rough,  convex,  and  mnrked 
Vf  a  promintmt  diagonal  line,  which  ox- 
ttadu  from  tlie  posterior  superior  to  the 
ttrterior  inferior  angle;  thia  line  serves 
ftttbe  atta.'^liiiiunt  of  the  tendon  of  the 
IHttom  mii-iiu.^  Above  tbe  line  \«  a  tri- 
■a^ar  aurfaoe,  sometimes  rough  for  part 
of  (be  tendon  of  the  same  muscle,  nome* 
tinn  smooth  for  the  interposition  of  a 
Wa  between  Urit  tendon  and  the  bone. 
BHow  and  behind  the  diagonal  line  is  a 
MMb  triangular  surface,  over  wliieh  tbe 
Indoci  of  the  Gluteus  roaximus  muscle 
pl*ys.a  bursa  being  interposed.  The  in- 
'^l  titrfiuT  i«  of  much  less  extent 
iWlUo  external,  and  preseintsatitsbaae 
'ictp  depnwsiou,  the  digital  or  Irochan- 
Ifno  fossa,  fitr  the  atlachmunt  of  the  ten- 
wttof  tl>e  <>l)*un»tor  cxttrnuB  muscle. 

The  tvperior  fi^n/m-  ijt  frcv ;  it  is  thick 
Md  irrcguUr,  and  marked  by  impressions 
^  tlte  attachment  of  the  Pynformis 
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betiind,  the  Obturator  iDtcrnus  and  Gemelli  in  fi-ont.  The  I'n/en'or  harder  < 
eponds  to  the  point  of  junction  of  the  base  of  the  trocliant^r  inith  the  ootersur 
of  the  shiift ;  It  tii  rough,  prominent,  slightly  curved,  and  gives  atiachmont  to  thfl 
upper  part  of  the  Vastus  extcmus  musclo.  The  aTttm'or  hordrr  is  prominent, 
Homcwbiit  irrogtilur,  as  well  as  the  siirfaee  of  Iwnu  immetliiitely  below  it ;  it  uflbrds 
attacbinviit  by  its  outer  part  to  the  Gluteus  minimHs.     The pfw^n'or  hnrdrr  is  very 

Srominout,  and  »]>[)curi«  as  ft  free  roun<U-d  edge,  which  forms  ilie  back  part  of  llie 
ivitul  fos.i:i, 

I'hii  I.riuitr  TrochantT  Is  a  contcnl  eminence,  which  Taries  in  aijie  in  difTcrent 
■ubjectit ;  it  projecta  Iix)m  the  lower  and  bnfk  part  of  the  bniw  of  the  neek.  lu 
hatie  i.t  trianKular,  and  connected  with  the  adjacent  parts  of  the  bone  by  three 
well-marked  borders :  of  these,  the  superior  is  continuotui  with  the  lower  border 
of  the  neck ;  the  posterior,  with  the  posterior  intertrochanteric  line;  and  the  in/eri«r, 
with  the  middle  bifurvation  of  the  Unea  aspera.  lis  summit,  which  is  directed 
inwards  and  backwards,  is  rough,  and  gives  insertion  to  the  tendon  of  the  Fsoea 
magnus.  Thelliacus  is  inserted  into  the  shni^  below  the  lesser  trochanter,  between 
the  Vastus  iiit«rnus  in  front,  and  the  Pectincus  behind.  A  wcll-markod  promi- 
nence, of  variable  eiac.  which  projects  from  the  upper  and  front  part  of  Ihe  ncek, 
at  ibi  junction  with  the  grwil  twehanter.  Is  called  the  tubvrcle  of  CAe femur ;  it  is 
the  ]>oint  of  mwlinjt  of  three  niuwcles,  the  (ihiteus  minimu»extcrnally,  the  Vartua 
ext«rou*  below,  ana  the  tendon  of  the  Obturator  internum  and  Uemelii  above. 
Running  obiiquely  downwanU  and  inwards  from  the  turlwrcle,  is  tlie  spiral  lioe 
of  the  femur,  or  anterior  intertrochanteric,  line ;  it  winds  round  the  inner  eiide  of 
the  shaft,  Iwlow  the  leaser  trochanter,  and  terminates  in  the  linea  aspera,  about  two 
inches  below  this  eminence.  Its  upper  half  is  rough,  and  aflbrds  attachment  to 
the  capsutur  ligament  of  the  hip-joint;  its  lower  half  is  less  prominent,  and  gives 
attachment  to  the  up|)cr  part  of  the  Vastus  intcmus.  Tlic  posterior  intcrtto- 
chautcric  lino  is  very  prominent,  and  runs  from  the  summit  of  the  great  trochanler 
downwards  and  inwards  to  the  upper  and  back  part  of  the  lesser  trtjchautcr.  Its 
■upper  half  forms  the  jxjstcrior  border  of  the  great  trocliantcr.  A  well-marked 
omincnco  commences  about  the  middle  of  the  posteritir  iiitertnwhanteric  line,  nod 
passes  verlicalty  downwards  for  about  two  inches  along  the  buck  part  of  the  shafl; 
It  is  called  the  linca  fpiadrati,  and  gives  altachment  to  the  Quadratus  femori^  and 
a  few  nbrcs  of  the  Adductor  magnus  mascles. 

The  Shafl,  almost  perfectly  cylindrical  in  form,  is  a  little  broader  alx>ve  than  in 
the  centre,  and  somewhat  flattened  from  before  backwards  below.  It  is  slightly 
arched,  so  as  to  be  convex  in  front ;  concave  behind,  where  it  is  strengthened  by 
a  prominent  longitudinal  ridge,  the  linea  aspera.  It  presents  for  esamination  three 
borders  separating  three  surfaces.  Of  the  three  borders,  oni^  the  linea  aspera,  a 
posterior ;  the  other  two  are  placed  laterally. 

The  linM.  aspera  (fig.  104)  is  a  prominent  lon^tudinal  ridge  or  crcat,  prasei^ag 
on  the  middle  third  of  the  bone  an  external  lip,  an  internal  lip,  and  a  rough  inte^ 
mediate  space.  A  little  above  the  centre  of  the  shaft,  this  crest  dividca  into  three 
lines;  the  most  external  one  becomes  very  rongh.  and  i.'(continue<l  almost  vertically 
upwards  to  the  hue  of  the  great  trochanter :  the  middle  one,  the  lea.st  distinct,  is 
continutxl  to  the  base  of  the  trochanter  minor ;  and  the  internal  one  is  loat  above 
in  the  spiral  line  uf  the  femur.  Below,  the  linea  aspera  divides  into  two  bifur- 
cations, which  inclnse  iMJlw^cen  them  a  triangular  space,  the  popliteal  spaw,  upon 
which  rests  tJie  popliteal  artery.  Of  thcjse  two  bifurcations,  the  outer  branch  is 
the  moA  prominent,  and  descend.^*  to  the  summit  of  the  outer  condyle.  The  inner 
branch  is  less  marked,  ])resents  a  broad  and  shallow  groove  for  the  passage  of  the 
femoral  artery,  and  terminates  at  a  small  tubercle  ut  the  summit  of  tho  internal 
condyle. 

To  the  inner  lip  of  the  linea  aspera,  lis  whole  length,  is  attached  the  Tasttu 
internn.*;  and  to  the  whole  length  of  the  outer  lip,  tiie  Vastus  extcmus.  The 
Adductor  magnus  is  also  attached  to  the  whole  length  of  the  linea  aspera,  being 
oonnected  with  the  outer  lip  above,  and  the  inner  lip  below.    Bctweea  tho  Vastus 
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extornos  uhI  Ih*  Adductor  magnua  aro 
attached  two  muscles  viz.,  tlic  Ulutcu« 
maximtu  above,  unil  the  short  head  uf  tbu 
Biccpt«  below.  Bvtweeu  the  Adduetur 
magintis  Mid  the  Vtutus  inleruu*,  four 
lausoles  are  atuoluxl:  the  Iliacu^  and 
Pociin««»  above,  the  latter  to  the  middle 
diviitioD  of  llw!  upper  bifurcatioD:  below 
these,  tbc  Adductor  bivvij)  uud  Addiiutor 
toDfftu.  The  linen  u«|>era  is  perroraiud  ft 
litt^  below  it«  ocutru  by  tbe  inuritious 
canal,  whieb  in  directed  obliquely  Irom 
below  U|>wiini». 

The  two  Ifttcral  bordorn  of  llie  femur 
are  only  very  »lighlly  marked,  ihe  auicr 
one  extending  from  tlie  anterior  inferior 
Micte  of  the  great  trochanter  to  the  an- 
tenor  extremity  of  the  external  condvlo; 
the  itmer  odd  poases  from  the  spiral  fine, 
at  a  point  opposite  the  trochanter  minor, 
to  the  auterior  extrcmitv  of  the  internal 
ooiulyle.  The  internal  border  marks  the 
limit  of  uttuehtneut  of  the  Orurcus  musclo 
interually. 

TlhJ  (intei-iV  nHrfftce  includes  that  por- 
tion of  tlio  shaft  wiiieh  i8Kihtutei.l  between 
the  two  lau^rul  boniersf.  It  is  smoollt, 
convex,  broader  above  and  below  tluin  in 
the  oeatre,  slightly  twiirted,  ho  tliat  itt 
upper  part  i^idirected  forwardct  and  a  little 
oatwarda,  its  lower  part  forwxrds  and  a 
little  inwards.  The  upper  lliree-fonrlhi 
oftbis  surface  serve  for  the  attachment  of 
the  Crurctta;  tlie  lower  fourth  is  separated 
from  this  muscle  by  the  intervention  oi' 
the  ff>'novinl  membrane  of  the  knee-joint, 
and  HlTonls  attaehment  to  the  Subcrurcus 
to  a  small  extent.  The  ejriemal  mir/are 
ineluiltM  the  portion  of  bone  between  tho 
external  bonier  and  the  outer  Up  of  the 
linea  aspera;  it  i.t  continiiouis  above,  with 
tlie  outer  surlhoe  of  tlie  great  troehautur; 
below,  with  the  outer  surface  of  the  ex- 
lerual  condyle :  to  it<4  upper  tLree-fourtlis 
ched  the  outer  portion  of  the  Crn- 
I  muscle.  The  4'nfifrftnf*ur/aoe  includes 
IB  portion  of  bone  between  the  internal 
border  and  the  inner  lip  of  the  Hnea  oa- 
imra;  it  is  continuous,  above^  with  the 
lower  border  of  the  neck ;  below,  with 
the  inner  idde  of  the  internal  condyle :  it 
it  covered  by  the  Vastus  internus  muscle. 

The  /yuy-r  Exirrmity.  larger  than  the 
upper,  i.H  of  a  cuboid  form,  nnitenod  from 
betbro  ba(!kward*,  and  divided  by  an 
inlerral  presenting  a  smooth  depression 
in  Cront.  and  a  notch  of  coniiiderablo  size 
11 


Tis-  IM.— Biglit  P«tiinr.  ra«l«tl»T  StirtM«. 
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beliind,  into  two  large  eminenoeii,  the  condyles  (*drSiA/<t,  a  httKklf).  The  iiittrrvsl 
is  callc4  tJio  intercotiili/hiU  tiotch.  Tlie  wf-^rnuf  vondi/k  i»  llio  most  pr»miiient 
anteriorly,  aiid  U  tlie  broadest  both  in  the  aniero-jiostcrior  and  tranavfirte  di»iii«icn. 
The  intrrnal  condyle  is  tba  narrowest,  lonffost,  and  most  prominent  inltirnnlly. 
This  diflcrcnco  in  the  length  of  the  two  condyles  is  only  observed  when  the  bone 
is  perpendicular,  and  dejrenda  upon  the  obliquity  of  the  tl)ich -bones,  in  conso- 
qucnc«  of  their  separation  above  at  the  articulation  with  the  pelvis.  If  the  femnr 
is  held  obliquely,  the  surfaces  of  the  two  condyles  will  be  seen  to  be  nearly  hori- 
zontal. The  two  conilyka  arc  directly  continuous  in  front,  and  form  a  smooth 
trochlear  surfiioc.  the  external  border  of  which  is  more  prominent,  and  a»rcnds 
higher  than  tho  internal  one.  This  surface  articulut«s  with  the  patella.  It  pre- 
teats  A  mixliau  groove,  which  extends  downwards  and  backwards  to  th«  inter- 
condyloiil  notch ;  and  iwo  lateral  convexities,  of  which  the  external  is  the  broader, 
more  pronntieiit,  and  prolonged  larther  upwards  upon  the  front  of  the  outer 
condyle.  The  intereoodyloid  noleb  lodgt^  the  crucial  linaments;  it  in  bounded 
laterally  hy  the  opposed  surfaces  of  tbo  two  condyles,  and  in  fVonl  by  the  lower 
end  of  the  sliaft. 

Outer  Comhjle.  The  oufcraur/a«  of  the  external  condyle  presents,  a  little  behind 
its  centre,  an  enunence,  Oie  onter  tuberosity ;  it  is  less  prominent  than  the  inner 
tuberosity,  and  gives  atlachnient  to  the  external  lateral  ligament  of  the  knee. 
Immediately  beneath  it  is  a  srroovo  which  eommcnocs  at  a  depression  a  little  behind 
the  centre  of  the  lower  border  of  this  surface :  the  depression  is  for  the  tendca  of 
origin  of  the  Poplitous  muscle ;  the  groove  in  which  this  tendon  is  contained  ia 
stnootli,  covered  with  cartilage  in  the  recent  state,  and  runs  upwards  and  lack- 
wards  to  tho  i>ostcrior  extremity  of  the  condyle.  The  inner  snrfacr  of  the  outer 
eondylo  forms  one  of  the  lateral  boimdariea  of  the  inlercondyloid  notch,  and 
gives  attaclimenl,  by  its  jioslciior  part,  to  iho  anterior  crucial  ligament.  The 
vafirior  »ur/itce  is  convex.  Kniootli,  an<l  broader  than  that  of  the  iulcnia]  condrle. 
The  posterior  extremity  is  convex  and  smooth:  just  mhove  tho  articular  eurlitoe 
is  a  aepreasiun,  for  the  t^idon  of  the  outer  head  of  the  Uastrocnemiu«. 

Innir  Conilyle.  The  inner  tur/iux  of  the  inner  condyle  present*  a  convex 
eminence,  the  inner  tut/rm^ity,  rough  for  the  attachment  of  the  internal  InlcTal 
ligament.  Above  this  tuberosity,  at  the  lermiuation  of  the  inner  bifurcation  of  the 
Hnea  aspera,  is  a  tubercle,  for  the  insertiou  of  the  tendon  of  the  Adductor  mHguas; 
and  behind  and  beneath  the  tubercle  a  depression,  for  the  tendon  of  the  inner  head 
of  the  Gastrocnemius.  Thu  'niicr  *itfc  of  the  inner  condyle  forms  one  of  the  lateiat 
boundaries  of  the  intercondyloid  notch,  and  gives  attachment,  by  its  anterior  part, 
to  the  posterior  crucial  ligament.  Its  infrrior  or  artieiilar  gw/aee  is  convex,  aad 
presents  a  less  extensive  surface  than  the  external  condyle. 

Stmchm:     The  shaft  of  the  femur  is 


7i|!.  IPS. — Diagram  abowliuc  Iho  Sinioiure  of 
Uie  Neck  of  lb«  Femur.     (Wakd.) 


a  cylinder  of  compact  tiffiue  hollowed 
by  n  IwrgM  medullary  can.il.  The  cylin- 
der is  of  great  thickness  ami  density  in 
the  middle  third  of  the  shaft,  where  the 
bone  is  narrowest,  and  the  medullary 
canal  well  formed;  but  above  and  below 
this,  the  cylinder  gradually  becomes 
thinner,  owing  to  a  separation  of  the 
layers  of  tho  bone  into  canoelli,  which 

grojeet  into  the  medullary  canal,  and 
ually  obliterate  it,  so  that  tne  upper  and 
lower  ends  of  the  shaft,  and  the  articular 
extremities  more  wspociallv,  consist  of 
cancellated  tissue  invested^  by  a  thin 
compact  layer. 

The  arrangement  of  tho  canccUi  in  tho 
ends  of  the  femur  is  remarkable.     In  tho 
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pper  end  (fig.  105),ilieynin  in  parullul  columns  ei  a  iVom  ite  summit  of  the  head 
a  tha  thicit  under  wall  of  the  niM:k,  while  a  .tcriat  of  tranjrrerae  fibrefi  b  b  decus* 
UeA  the  parallel  coiuiniui,  and  councct.-*  them  to  ihe  thin  upper  wall  of  tlio  neck. 
JioUier  series  of  phttc»  e  c  ttpringii  from  tlie  whole  interior  of  th«  cyhndcr  above 
»  leaser  trochanter ;  »aasing  upwarda,  they  conver^fe  to  form  a  scries  of  arches 
eoeath  the  upper  wall  of  the  neck,  near  its  junction  with  the  RTeat  trrjchantcr, 
'bis  Btructure  i&  odmirublv  adapted  to  sustain,  with  thu  j^rcate^t  luvchnnicnl 
dvaintagc,  concussion  or  weight  traosoiitted  from  abo%'e.  and  ViTWs  an  iiiiporl&ol 
ifRee  ia  strcngthcniuj;  a  part  especially  liable  to  (Viicturt;. 

In  the  lower  end.  the  cancelU  sprinp;  on  all  sidv»  from  the  inner  surface  of  the 
Pf  Iin<lcr,  and  descend  in  a  perpendicular  direction  to  the  ariicuhir  surface,  the 
niii.'elli  being  strongest,  and  having  a  more  decided  perpendicular  course,  above 
le  ixindylcjt. 

Anirubtiiotu.     With  three  bones:  tlie  os  innominatnm,  tibia,  and  patella. 

/>.«V»V^      (fig        lOtf).        The         F^.,o«._r,«.c.ttWD,v«l.pa.T.tor.h,F«uur. 

iraur  18  developed  by/i»  centres;        *  By  6  Centre*. 

pie  for  the  shaft,  one  for  each  ex- 
eroity,  and  one  for  each  tnwhnnler, 
K"  all  the  long  bonea,  it  is  the  first 
I  show  traeos  of  ossification :  this 
rst   oommcnoea   in    the    shaft,   at 
bout  the  tinh  week  of  fcctal  life, 
te  uvntrea   of   ossification   in   the 
i|)fayses  appearing  in  the  fullutv> 
ler:  Firrt.  in  the  lower  end 
bone,  at  the  nttilh  month  of 
!  life;  from  tbi.-*  the  condyles 
tuberosities  are  formed ;  in  the 
at  the  enil   of  tho  first  year 
after  birth;  in  the  great  triM;haiitcr, 
daring  the  fourth  year;  and  in  the 
Itsser  trochanter,  Detween  the  thir- 
teenth and  fourteenth.     The  order 
vfhich  the  epiphyses  are  joined 
the  shaft,  is  the  direct  rovorso 
tlkcir  appoaranoe ;  their  junction 
not    oommencc     until     after 
liberty,  the  lesser  trochanter  being 
fiist  joined,  then  the  greater,  then 
the  bead,  anil,   lastly,   the   inferior 
remity,  the  fln<i  in  which  otwi- 
ition  oommeneed.  which  is  not 
led  nntit  the  twenlit^h  rear. 

AltarhnKtU  itj  M'l^rUs.  To  the  prcat  tmcliaritor:  the  Gluteus  mcdius,  Olnteoa 
iuimtts,  Pyriformirt,  Obturator  iuternus,  Olitural'tr  oxteniii!i.  Oeiiiellus  superior, 
imellos  inferior,  and  QiLodratus  fcmoris.     To  the  lesser  trochanter:  the  Psoas 

X&,  and  tho  Iliacu*  below  it.     To  the  shaft :  its  posterior  surfaoe ;  the  Vastus , 
teraiis,  Glutem  maximus,  nhort  hejid  of  the  Biceps,  Vastus  internus,  Adductor 
—mis,  Pectinoua.  Adductor  brevis,  and  Adductor  longtis ;  to  its  anterior  surface; 
Crureus,  and  Subcrureus.     To  the  condyles:  the  Gastrocnemius,  Plantari^ 
Popliteus. 


TUB  LBO, 

The  tieg  oonsists  of  three  bones :  tho  Patella,  a  largs  MMinoid  boaev  pUoed  in 
,  of  the  knee;  tbe  Tibia,  and  Fibula. 
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Fig.  107.— Klirtil  rnl.-Un. 
Anlvriot  fiuifiwu. 


The  Patklla.    (Figs.  107  and  108.) 

The  Patella  is  a  email,  flat,  triangular  boni^  situated  at  tlio  anterior  part  of  the 
Icnee-joint.  It  n-scriiljlus  the  sesamoid  botic^  from  being  developed  in  tlio  tendon 
of  the  Quftdricejis  «xl«n.*or,  nnd  in  its  structure,  being  composed  throughout  of 
dense  canceiioiw  tiiwuo ;  1ml  ii  ia  generally  regarded  a»  analogous  to  the  olocraiion 
process  ol'  the  ulna,  whieh  occmtionully  oxistjt  as  u  sepiirate  pivcc,  connected  to  tlie 
shaft  of  the  boue  by  a  continuation  of  tlie  tvndon  uf  tlic  IVicepi  muftcle.'  It 
serves  to  protect  the  front  of  the  joitit,  and  incroaaes  the  leverage  of  the  Coidriod 
extensor  by  making  it  act  at  a  greatttr  angle.  It  preitenu  an  anterior  and  posterior 
SUrfiMX  three  borders,  a  baae,  aiKl  an  ajwx. 

The  anterior  tur/ace  is  conve.t,  perforated  by  small  ajierturefl,  for  the  passage 
of  nutrient  veswela,  and  marKed  by  numerous  rough 
longitudinal  striai.  This  surfaeo  is  covered,  in  llw 
recent  stale,  by  an  expansion  from  the  tendon  of  tlte 
Quadriceps  cxtcnwjr,  separated  from  the  integument 
by  a  bursa,  and  gives  alluehment  Iwlour  to  the  !iga- 
nieiitum  patcllie.  The  jmstrrhr  tur/aat  preflents  a 
itm<H>th,  oval-shaped,  articular  suriaeev  covered  with 
cartilage  in  the  rei;ent  »tate,  and  divided  into  two  facetd 
by  a  vertical  ridge,  which  descends  from  the  superior 
towards  the  inferior  angle  of  the  bone,  Tlic  ridgo 
corresponds  to  the  groove  on  the  trochlear  surfoec  of 
the  femur,  and  the  two  facets  ti»  the  articular  surfaces  of 
the  two  eoudylcs ;  the  oiit«r  facet,  for  articnintion  with 
the  outer  eoritlyle,  being  the  brooder  and  deeper,  wrves 
to  indicate  the  lug  to  which  the  boue  belongs.  Below 
the  articular  Burl'uco  is  a  rough,  eoavex,  noD>«rticular 
depression,  the  lower  half  of  which  gives  attachment  to 
the  Ugamentuin  palellie;  the  u)iper  half  being  separated 
from  the  head  of  the  tiViia  by  adipose  tiasne. 

Its  siipa-tor  and  UiUnd  bartiers  give  attachment  to 

the  tendon  of  the  Quadriceps  extensor;  the  superivr 

horcUr.  to  that  portion  of  the  tendon  which  is  derived 

from  the  Rectus  and  Crureiis  muscles ;  and  the  lalmd 

herders,  to  the  portion  derived  from  the  external  and 

internal  Vasti  muscles. 

The  lose  or  raperwr  bonlrr  is  thick,  directed  ujiwnrds,  and  cut  oMitiucly  at 

the  expense  of  its  outer  surface;  it  receives  the  attachment,  as  already  mentioDed, 

of  part  of  the  Quadriceps  extensor  tendon. 

The  apex  is  pointed,  and  gives  attachment  to  the  ligaraentum  patellae. 
StrucluTt.    It  consists  of  dense  cancellous  ti^ue,  covered  by  a  thin  compact 
lamina. 

Development,  "Ry  a  single  centre,  which  makes  its  appearance,  according  to 
B&lanl.  about  the  thinl  year.  In  two  instances,  1  have  seen  this  bone  cartilaginous 
throughout,  at  a  much  later  porioil  (six  years).  More  rarely,  the  bone  is  developed 
by  two  centn^s,  placed  side  oy  side. 

AriicuUilionn.     With  the  two  condyles  of  the  femur, 

Allarhni^nt  o/,ifuseles.  The  Re«tus,  Crureus,  Vastus  intcrnus^  and  Vaalna 
cxteriniK,  Tliese  muscle^  joined  at  their  insertion,  constitute  the  Quadriceps  ex- 
tensor cruris. 


Flu.  me.— ItiElit  Pal^li*. 

I'lidturior  !*iir(acw. 
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*  ProressoT  Owen  ttntps.  that,  "in  ccHain  bati,  them  in  n  derelopment  of  a  tMaaeid 
bone  ia  the  bietim  brncliii.  which  i»  Ihc  irw  htnnoljiic  of  ihe  pitlelln  In  ihe  le(r,"  rc^rding  ibe 
okicranoa  to  bw  homcjlcifoiH,  uot  wiih  the  pulclla.  but  wiih  nn  pxlcnsiim  of  the  npppf  md  rf 
th(!  libuU  above  the  kneu-joml,  which  is  met  nilh  in  unmc  BDimaU.  ("Ua  lh«  Nutura  ofLimbt." 
pp.  10,  21.) 


The  Tibia  (so  naniwi  from  ita 
roEumbLaaco  ton  flute  or  ww)  is 
GJttutcd  It  Uiu  front  una  inner 
side  of  the  leg.  luid,  cxix'ining  the 
fcmwp,  'uf  iho  loiigv^  <in<l  lar^iwt 
bone  in  the  Rkuleton.  Ic  is  priit- 
moid  in  forin,  exftanded  above, 
There  it  enters  into  tonnalion 
vitii  tbo  knee-joint,  mare  slightly 
enl&reed  bolovr.  In  the  male,  its 
diroclioQ  is  vertical,  and  parallel 
with  tbo  bone  odhcopposilcsidu; 
but  in  the  tvmule  it  hiu;  a  iillght 
obli(iiic  di  ruction  iluwnwunU  and 
outwunl^  to  oompennte  for  the 
oblique  direotion  of  llie  femur 
iavranls.  It  preaenla  for  ex}uni> 
lution  a.  slialb  and  two  extremi- 
ties. 

Hie  Upi^fr  Kxiremitij  or  head 
i<i  lar^  and  cxpondeil  on  each 
side  into  two  lateral  eminoooe^ 
tho  tabcrositics.  Superiorly, 
the  tubcrusitios  prt-sc-nt  two 
£inoot)i  concave  surQieco,  which 
articulate  with  the  contlvles  of 
the  femur;  the  intern;il  artiuular 
earface  i»  longer  tium  the  cx- 
tenial.  oval  from  IwCore  bock- 
wnrd:*,  to  artiuulate  with  the 
inlfmal  eoiwlylo;  the  external 
ood  bein^  broader,  flatter,  and 
more  circular,  to  articulate  with 
tlie  external  condyle,  IJetweon 
the  two  articular  surfaees,  and 
nearer  the  poatcrior  than  the 
anterior  nspcct  of  the  bone,  is  an 
eminom^  the  spinous  process  of 
the  tibiu.  suruiounted  by  a  pro- 
DUDont  iiii>en.-le  on  e»ch  tide, 
which  give  attachment  lo  the 
extrciniiioa  of  the  wniihniar 
fibro-eanilage»;  and  in  frontand 
behiitft  the  tipinouR  proccHS,  a 
rough  dejirossion  for  tlie  attach- 
nacut  of  the  anterior  and  poste- 
rior crucial  ligaments  and  the 
MmiluDareartilagQS.  Aoturiorly 
the  taberositJea  »re  continuous 
with  one  another,  presenting  a 
brge  and  somewhat  flatu>ncd 
triangular  surfaoo,  broa<l  above, 
mA  perforatcti  by  large  viwcular 
foramina;  narrow  below,  whi^re 
it   tenninate*    in    a  prominent 
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oblong  elevation  of  large  size,  the  tulwrcle  of  tlio  tibin ;  Oie  lower  half  of  tliis 
tuberclo  is  rough,  for  tiie  attnchuR-nt  of  tlie  ligameiimiii  patellffi ;  the  upper  half 
is  a  smooth  fiiect  corro'iKiiiciirijr,  in  llie  recwnt  slate,  with  a  buraa  which  seporatea 
the  ligiuiuriit  from  tlio  Ixiiu'.  Posteriorly,  the  tiiiwroaitiea  are  Beparated  from 
each  ollurr  by  a  ^ilmnow  licprcswon,  tlie  popliteal  notch,  which  given  attach- 
ment  to  liio  posterior  eruciul  ligament.  The  posterior  surface  of  the  inner 
tnberasity  pruseiits  a  deep  transverse  gnwve,  for  tlie  insertion  of  the  tendon  of 
the  SeiaiiiionibranosBs;  and  the  posterior  surface  of  the  outer  one,  a  fiat  articular 
iacet,  nearly  circular  in  form,  dinscted  downwards,  backwards,  and  outwards,  f« 
articulation  with  the  fibula.  The  lateral  surfaces  are  convex  and  rough:  the 
internal  one,  the  most  prominent,  gives  attachment  to  the  internal  lateral 
ligament. 

Tho  Sha^t  of  the  tibia  is  of  a  triangular  prismoid  form,  broad  above,  gradually 
dccrea^ng  in  size  to  tlie  commencement  of  it«  lower  fourth,  its  most  slender  part, 
whcru  friK-turu  most  frequently  occurs,  and  then  enlarging  again  towards  )18  lower 
extremity.     It  presents  for  examiii.ition  three  surfaces  and  three  borders. 

The  anl'^nor  iior<i'-r,  the  wiyfX  proTiiiiient  of  tho  throe,  IS  caiidl  the  rrejf  of  the 
tibia,  or,  in  po|mlar  langtiMy:e,  the  aAiH ;  it  cotunienoes  above  at  the  tulwrcle,  and 
terminates  Ndow  at  the  anterior  margin  of  the  inner  malleolus.  This  border  is 
very  prominent  in  the  up]>er  two-lhird.s  of  iut  exleut,  smooth  and  rounded  below. 
It  presents  a  very  flesuoua  course,  being  curved  outwards  above,  and  inwards 
below ;  it  gives  attachment  to  tho  deep  fascia  of  the  leg. 

Tho  intertial  border  is  smooth  and  rounded  above  and  below,  but  more  promi- 
nent in  the  centre:  it  commences  at  the  back  part  of  the  inner  tuljcrosity.  and 
terminates  at  the  posterior  border  of  the  internal  malleolus;  its  upper  thircf  gives 
attachment  to  the  intvriuil  hitcral  ligament  of  the  knee,  and  to  some  fibres  ol  the 
PopliteuA  muscle ;  its  mtdiUu  third,  to  some  fibres  uf  the  Soleus  and  Flexor  longua 
digitorum  niu8c]e.s. 

The  cxf'-rTuil  liorrirr  is  thin  and  prominent,  especially  its  central  part,  and  gives 
attachment  lo  the  iulerosseoua  membrane;  it  commences  above  in  front  of  the 
fibular  anicuhir  faeet,  und  bJftirenUw  below,  to  form  the  boundaries  of  »  InangnW 
rough  surface,  for  the  uttaclimenl  of  the  interosseous  ligament,  connecting  the 
tibia  and  fibula. 

The  internal  surface  is  smooth,  convex,  and  broader  above  than  below;  its 
upper  third,  directed  forwards  and  in;vards,  is  covered  by  the  ni»oneurotu8  derived 
from  the  tendon  of  the  Sartorius.  and  by  the  tendons  of  the  Gracilis  and  Si-nii- 
tcndinoHua,  all  of  which  are  inserted  nearly  as  far  forwards  as  the  anUirior 
bonier ;  in  the  rest  of  its  extent  it  is  subeutimooua. 

The  eartci-mrl  sitr/(u:e  is  narrower  ihiin  the  internal ;  ita  upper  two-thirds  preoeat 
a  shallow  groove  J'or  the  attaehiueiit  of  the  Tibialis  antieus  muscle;  its  lower  third 
is  smooth,  convex,  curves  gradually  furwanls  to  the  anterior  part  of  the  boD^ 
and  is  covenxl  fnHu  within  outwards  by  the  tendons  uf  th«  following  muscles: 
Tibialis  anticua,  Extensor  proprius  poUieis,  Extensor  longus  digitorum,  Pcroneiu 
terlius. 

The  post/rrior  ttirface  (Rg.  110)  presents  at  it-s  upper  part  a  prominent  ridgo^ 
the  oblique  line  of  the  tibia,  which  extends  from  the  baek  part  of  the  articular  face* 
for  the  tibula,  obliquely  downwards,  to  the  internal  border,  at  the  junction  of  ita 
upper  and  middle  thirds.  It  marks  the  limit  for  the  insertion  of  tho  Poplitcus 
muscle,  and  serves  for  the  attachment  of  the  popliteal  faweia,  and  part  of  the 
So! ous.  Flexor  longus  digitorum,  and  Tibialis  posticus  muscles;  the  triangular 
concave  surface,  above,  and  to  the  inner  side  of,  this  lino,  give*  att^-hntent  to 
the  Poplitcus  muscle.  The  middle  third  of  the  jmsierior  surface  is  divided  by  a 
vertical  ridge  into  two  lateral  halves ;  the  ridge  is  well  marked  at  its  eommenoe- 
ment  at  the  oblique  line,  but  becomes  gradually  indistinct  below;  the  inner  and 
broadest  half  givea  attachment  to  the  Flexor  longus  diijitorum,  the  outer  and 
narrowest,  to  jiart  of  the  Tibialis  posticus.  The  remaining  part  of  the  bone  is 
covered  by  the  Tibialis  posticus,  Flexor  longus  digitorum  and  Flexor  longus 
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)m;1»w    tb<a    oblii^ue    liitc    U   the    P>i;.  IIO.— Bdum  nf  tlra  Kigkt  L>s.    pMrt«rior  Sartito*.. 
medullarv  foramen,  which  U  di* 
rectoi  obliqutily  downwurdsL 

Tbe    Jtouier    /ixiremilt/,   much 
smAlter  ili:m  the  upjter.  h  fiome>        WSE17"V^''^1^£^   ddlT^-i't'"*'/'' 
what  (niadrilnU'riil  in  form,  and  '"  *       ~^'' 

prolonged  downwards  on  ita  in- 
nor  fiiuo,  into  a  Rtrooff  procos^ 
the  intental  malluolus.  The 
infrrior  turfaet  of  the  bono 
pn'sciits  a  quadrilateral  smooth 
sorliioc,  for  artiuitUlion  wiili  the  i 
Mtragalua ;  narrow  iiiuirnany, 
sre  it  bocoineij  continuous  wiih 
articular  fuirfaco  of  the  inner 
malleolui^  broader  exti-mallv, 
and  traversed  from  before  bat-Ii- 
vardB  by  a  alight  elevation,  so-  t  J^?* 

ranUJag  two  lateral  dcprututons.  ^J[^' 

Tbe  anterior  surfaec  is  (Smooth 
and  rounded  alwve,  and  covered 
by  tbo  tcndona  of  the  Extcnajr 
mu#:lo8  of  th«  toes;  xM  lower 
margin  prcscnu  a  rough  trnn.'^ 
verse  deprcMion.  for  the  attach.  B  "    '\ 

ment  of  the  anterior  ligament  of 
the  ank!«-joi»t.  Tlie  jHtsf'-rior 
tHr/aoe  present*  a  sujiorlicial 
groove  direct*?'!  obliquely  down- 
wards and  inwards,  continuous 
viih  a  similar  groove  on  the  pos- 
terior extremil  Y  of  t)to  aatragaloa ; 
it  serves  for  Xiw  passage  of  the 
tendon  of  the  l''lexor  longus  polU- 
cis.  The  cxtrrnai  gnrfaec  presents 
a  triangular  rongh  depression, 
Ibc  lower  [lart  of  whieii,  in  gome 
bones,  ia  smooth,  and  covered 
with  cartilage  in  the  recent  Htatev 
awl  nrti'iulali---*  with  the  fibula; 
tlie  remaining  part  is  rough  for 
the  attachment  of  tbe  inferior 
iuteraiseous  ligament,  which 
connects  it  with  the  fibula. 
This  surface  is  bounded  by  two 
{nx>roitient  ridges,  o^ntinuous 
above  with  tlw  inttTo-iseoiiii 
ridge ;  Ihcy  afford  aiUichment 
fa)  the  anterior  Kiui  posterior 
tibiu-fibutar  ligaments.  Tbe 
inl'-rTwl  surface  is  prolonged 
downwards  to  form  a  strong  py- 

rami'lal-shapi.'d  process,  flattened  *>^,t«''*'  ~"  '*'*^^ 

from  withoni  inwards,  the  inner 
Dulloolus;  its  inRfr  turjarx  is 
ooovex  and  subcutancooa.    Its 
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outer  tur/cux,  einooth  and  ulighlly  wnicjive,  di-fpens  the  articular  eurfwcc  for  ibc 
ustrngulux.  Its  anterior  bonlt:r  is  rough,  ibr  ilie  fttlacltmeul  of  liguiiivntouit  fibres. 
lUi  pMterior  bonier  prvmints  «  broad  and  de«j>  groove,  directod  obliquely  doWD' 
wards  and  invrurds;  it  is  occu^oually  double,  and  transmits  the  tvudoaa  of  tha 
Tibiidiii  jioKtieus  nml  Flexor  Iod^s  digitoruin  muscles.  It*  summit  is  marked  by 
a  rough  depression  behind,  for  the  aWiicluneul  of  the  internal  lateral  ligament  of 
the  ankle-joint. 

StrzKlure,     Like  thiit  of  the  other  long  lioms. 

Develojimml,    By  ibrco  ccntrc-s  (fig.  lU):  one  for  the  shaft,  and  ono  for  cac! 
extremity.   Os«itluuliou  coinmeuouit  iu  the  centre  of  the  shaft  about  the  same  tiini_ 

as  in  the  femur,  the  fifth  wwk,  and 

,  111.— Plna  of  llm  Iltivi-lapinvnt  of  tliit  Tibia. 
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gradually  extt-nds  towards  cither  ex- 
tremity. The  centre  for  the  upper 
epiphysis  appears  at  birth ;  it  is  llut- 
teued  iu  form,  and  hiu  a  thin  lougXHi- 
shupud  process  in  front,  whieli  fonns 
the  tubercle.  That  fur  the  lovfcr 
epiphysis  appenr.-!  in  t>ie  second  yew. 
The  lower  epipbytiis  joins  the  shaft 
at  about  the  twL-iitieth  year,  and  the 
upper  one  about  the  twenty-filUi 
year.  Two  additional  centres  ooca- 
sionally  exist,  one  for  the  tongoe- 
shapcu  process  of  the  upper  epiphysis 
the  tulM3rcks  and  one  loi  the  inn^^^ 
malleolus,  ^H 

ArticHkUimu.  With  three  bones: 
the  femur,  fibula,  and  astragalus. 

AUarfimenl  of  Muacki.  To  the 
tuner  tuberosity,  the  Sc-mi -membra- 
nojiu*.  To  the  outer  luU-rosity,  the 
Tibiuli8  amicus  and  Kxti-usor  longos 
digilorura.  To  the  shall;  its  internal 
Burlace,  the  Sartorius,  (irtteJlis.  itud 
Semi- tend i nosus :  to  itjt  exterual  sur- 
face, the  Tibialis  anticus :  to  its  po«- 
terior  surface,  the    Popliteun,  Soleus, 


Flexor  longus  digitorum,  and  Tibialis  posticus ;  to  the  tuberclt^  the  ligameutum 
patella). 

The  Fibul-v. 


The  Fibula  if  situated  at  the  outer  side  of  the  leg.    It  is  the  smaller  of 
two  Imnos,  and.  in  proportion  to  its  length,  the  most  slender  of  all  the  long  boni. 

it  is  plaeed  nearly  parallel  with  the  tibia,  its  upper  extremity  is  ^mnli.  placi 

below  the  level  of  tfio   knee-joint,  and  excluded  from  its  formation;   but  the 
lower  extremity  inclines  a  little  forwants,  so  as  to  bo  on  a  plane  anterior  to  that 
of  the  upper  encl,  projects  l>elow  the  libiii,  and  forms  the  outer  ankle.     It  prcscntSi 
for  exammation  a  »\intt  and  two  extremities.  mM 

The  Upprr  Ej-trrjinhj  or  Retul  ia  of  an  irregular  rounded  form,  jtrcscntii^^l 
above,  a  flattened  articular  facet,  directe<l  upwards  and  inwards,  for  articulation 
with  a  corre.*|»n'ling  facet  on  the  external  tulienisitv  of  the  tibia.  On  tlie  outer 
«de  is  a  thick  and  rou^h  prominence,  continued  K-liind  into  a  pointed  emiuenoe, 
the  rtyloid  piww-'w.  which  projects  upward.^  from  ihi;  pusterior  part  of  tlie  Itmd.  i 
The  Jirominenee  above  mentioned  gives  attachment  to  the  tendon  of  the  Biceps 
mu:Mle,  and  to  the  long  external  lateral  ligament  of  the  knee,  the  ligament  dividing 
thin  tendon  into  two  parts.  The  summit  of  the  styloid  pri>cess  gives  attachment 
to  llie  short  extcrmd  lateral  ligtunent.     The  rcmamicg  part  of  the  circtuufereuco 
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the  head  is  rough,  for  tbe  attachment,  in  front,  of  th«  anterior  superior  tibi<^ 
fibular  ligumcut,  ua<i  lh«  upper  and  anterior  part  of  the  l*«;roneurt  lungus;  ta 
behind,  to  the  posterior  superior  tihio-fibular  li^ment,  and  the  upper  fibres  of  the 
outur  head  of  tbo  Solcus  inusclc. 

The   liotoer   EyAremitp  or  external  malleolus  la  of  a  mTamidal  form,  eomo- 
whal  flatteiicl  from  without  inwards,  and  is  longer,  and  descends  lower,  than 
the  internal  mallcoltM.     lis  cj^lemal  »nr/ace  is  convex,  subcutaneoos;  and  con- 
tinuous with  A  triikiigulur  surface,  also  suhcutaneooa,  on  the  outer  side  of  the  shut 
The  intrrnal  sur/aix  prej?eiH«  in  ffwnt  a  smooth  triancular  facet,  broader  uhove^ 
tluui  below,  oonvtiX  from  above  dowuwanls,  which  aniculate-s  with  a  corrc»]xjiu]- 
iag  surface  on  thu  outer  side  of  the  astragalus.     Behind  and  beneath  tliu  articular- 
surfiiue  Ls  a  ruugli  dupre«sion,  which  gives  attachment  to  the  posterior  fasciculus  of  | 
the  exk-niid  littemi  ligament  of  tLe  ankle.     T\ni  anltnor  lorufr  is  thick  and  rougbJ 
and  niiirked  below  by  a  depression  for  ttio  attucbiiient  of  the  anterior  I'asctculnn  of] 
iha  external  lateral  ligament.     Tlie  jintirrwr  lonlrr  is  bruud  and  marked  by  fti 
shollowgroove,  for  the  pna-tage  of  the  tendons  of  llie  Peroneuslonguiiand  PeroneuS' 
brevLi  muscles,     ltd  suvimil  is  rounded,  and  givea  attacbment  to  Uie  middle  iasci< 
colas  of  the  oxlcmal  lateral  ligament. 

The  S!ta/'t  presents  throe  surfEtces,  and  three  bordem.  The  anlerior  bonier  com- 
meniMM  above  in  front  of  the  head,  runs  vertically  <iownwards  to  a  little  below  the 
middle  of  the  bone,  and  then,  curving  a  little  outwards,  bifurcates  Iwlow  into  two 
lines,  which  bound  the  triongalar  subcutaDoous  suriace  immediately  above  the 
outer  side  of  the  external  malleolus^  It  gives  attachment  to  an  intermuscular 
acptuni,  which  sepmte*)  the  muscles  on  the  anterior  surface  from  those  on  the 
externah 

The  internal  border  or  intenjtKOtu  riil{iv  is  sitootcd  close  to  the  inner  side  of 
the  precefling;  il  ruiw  nearly  jianillel  witli  it  in  the  upper  third  of  its  e.-itont,  but 
diverge*  from  it  so  as  to  includu  a  br',>uder  space  in  the  lower  two-thirds.  It 
commences  above  jiwtbenoiitb  the  head  of  the  bone — sometimes  it  isquiteindiftlinct 
for  about  an  incb  l)eIow  the  bead— ^and  terminates  below  at  ibo  upex  of  a  rough 
triangular  aurfitoe  immediately  above  tlie  artioulur  facet  of  the  external  malleolus. 
]t  serve.s  for  tba  attachment  of  the  intercxiseous  membmne,  and  separates  ths^ 
sxtaa^or  mosclea  in  front,  from  tlie  flexor  muRolca  behin<l.  Hie  ]K>rtion  of  boc 
iDcludod  between  the  anterior  and  interos.seous  lines  foniiK  the  anterior  ."urfaoe. 

The  poaterior  border  is  sharp  and  prominent;  it  commences  above  al  the  has© 
of  ibe  styloid  process,  and  terminates  below  in  the  posterior  border  of  the  outer 
malleolus^  It  is  directed  outwards  above,  backwards  in  the  middle  of  its  course, 
backwurda  and  a  little  inwards  below,  and  gives  attachment  to  an  aponeurosis 
which  separates  the  muscles  on  the  outer  from  those  on  the  inner  surface  of  the 
shaft.  The  portion  of  bono  included  between  this  line  and  the  interosseous  ridge 
forms  the  internal  surface.  Its  upper  three-fourths  arc  subdivided  into  two  part^ 
an  anterior  and  a  posterior,  bv  a  very  prominent  ridge,  the  obti'ine  Um  of  tfi/;  fibula, 
which  commenous  above  at  tfio  inner  side  of  the  hciid,  and  terminates  by  being 
continuous  witli  the  iuteros§eous  ridge  nt  the  lower  fourth  of  the  bone.  It  attaolies 
an  uponcurusis  which  separates  the  Tibialis  postieus  from  the  Soleii.-t  above,  nndi 
the  Flexor  longus  pollieis  below.  Thus  ridge  somelimes  ceases  juat  before  ap- 
proiwhing  the  interosseous  ridge. 

The  atUerinr  aur/ace  is  the  interval  between  the  anterior  and  interos.ieons  lines. 
It  is  extremely  narrow  and  flat  in  the  upper  tliini  of  its  extent,  broader  and  grooved 
longitudinally  in  its  lower  third ;  it  serves  for  the  attachment  of  throe  muscles,  the 
Extett-sor  Inngus  digitorum,  Peroneus  tertiuit,  and  Kxtensor  longus  pollieis. 

The  exUmat  surfanL,  miieh  broader  than  the  preceding,  is  directeii  outwards  ia 
the  upper  two-thirds  of  its  course,  backwards  in  the  lower  third,  where  it  is  con-j 
tinuous  with  the  posterior  border  of  the  external  malleolus.     This  surface  is  com- ' 
ptetely  occupied  by  the  Peronous  longus  and  Peroucus  brevis  musele*. 

The  internal  »itr/aer.  is  the  interval  between  the  interosseouu  ridge  and  the 
posterior  border,  and  occupies  nearly  two-thirds  of  the  oiroumference  of  the  bono. 
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Fig.  112 1*1(111  nr  the  DuTflnptQCDt  of 

Xha  Pitiuta.     Dy  3  Uontrui. 


tJrt: 


Its  Upper  three-fourths  are  divided  into  an  anterior  and  a  poelcrior  portion  by  a 
very  promineul  ridKo  already  mentioneil,  the  oblique  lino  of  the  fibula.  The 
anterior  portion  is  directed  inwards,  and  ia  grooved  for  the  attachment  of  the 
Tibialis  iwrticus  muscle.  The  posterior  portion  is  eontinuous  Ik'Iow  witb  the 
rough  triancular  surface  above  toe  arliewlar  fueet  of  the  outer  malleolus:  it  is 
directed  bacKwards  r,bove,  backwards  and  inwards  ttt  its  niiddlt,  directly  inwards 
bdow,  Its  upper  fourth  is  rough,  for  the  uttachuivnt  of  the  Soleus  rousolc:  its 
lower  pftrt  pr^'seuts  it  triangular  rough  surface,  connected  to  the  tlbiu  br  a  ^rons 
iutcrosseous  lif^ument,  and  betwijen  tliesc  two  points  the  eiitiri;  surface  is  oovfttd 
by  the  fibres  of  origin  uf  the  Flexor  hwgns  poilieis  muscle.  At  about  tb«  middle 
of  tlii.*  surliw^  is  the  nutritious  fnrnuieii,  which  is  ibrected  downward.-*. 
In  order  to  di.'tiinguish  the  side  to  which  the  bone  belongs,  hold  it  with  ili« 

lower  extremity  doniiwardis  and  the  broad 
groove  ibr  the  Peronei  tendons  backward.'t,  to- 
wanl.s  the  holder,  the  triangular  flubcutancoua 
surface  will  then  be  directed  to  the  side  to  which 
the  bone  belongs. 

Articufaliom.  With  two  bones:  tho  tibia  and 
astragalus. 

Dct'ehimicnt.  By  throe  centres  (fig.  112): 
one  for  the  shaft,  and  one  for  eaeb  extremity. 
Oaeificatton  comini'nees  in  the  shaft  nbotit  the 
sixth  week  of  fa<1al  life,  a  little  later  than  in 
tho  tibia,  and  extends  grudually  towards  the 
extrctnitic)t.  Al  birth  both  ends  are  oanilaginoos. 
Ossification  commences  in  the  lower  end  in  tltc 
ttecond  year,  and  in  the  upper  one  about  the 
fourth  year.  Tho  lower  epiphysis,  the  first  in 
which  os.tification  commences,  bocomoa  united 
to  the  shaft  about  the  twentieth  year,  con- 
trary to  the  law  which  appears  to  p^e^'ail  with 
regard  to  the. junction  of  the  cpipbysi."!  with  the 
shall;  the  upper  one  is  joined  about  the  twenty- 
fifth  year. 

Attac/iment  of  Mfucles.  To  the  head;  tho 
Biceps.  Soleus,  and  Pcroucus  longus.  To  the 
shaft,  its  anterior  surface ;  the  Extvnsor  longus 
digitorum,  Peroneus  tertius,  and  Extcns*»r  Ion. 


"fit  atfal  seltf' 


.tr'' 


the  external  surOice ;  the  Peroneus  longus  and  brevis. 


THE  FOOT. 


gus  poilieis:  to  the  internal  surface;  the  Soleu.-). 
TihialiM  potiticus,  and  Flexor  longus  pollicb :  to 


J 


Tlie  Foot  (figs.  118  and  114J  ifl  the  terminal  part  of  the  inferior  extremity ;  it 
serves  to  support  the  body  in  tlio  erect  jiostnrc,  and  is  an  important  instrument  of 
locomotion.    It  consists  of  three  divisions :  the  Tarsus,  Motatarsuf^  and  Pha  ~ 

Tub  Tarscs. 

The  hones  of  the  Tarsus  are  seven  in  numlwr :  viz.,  the  calcaneum  or  oa  cali 
SBtragsIue,  cuboid,  scaphoid,  internal,  middle,  and  external  cuneifonn  bonea. 

Toe  Caloxskum. 

The  Calcaneum  or  Os  CalcU  is  tho  largest  and  strongest  of  the  tArsal  hnncs. 
It  is  irregularly  cuboidal  in  form,  and  situated  at  the  lower  and  back  port  of  llie 
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foot,  serving  to  transmit  llic  weight  of  tLc  boiJy  to  tTic  p-ound,  ftiid  forming  a 
strong  lever  for  tlie  niu*ule»  of  thy  calf.  It  pK-wiitjf  for  exuiuination  &ix  auriatws; 
superior,  inferior,  external,  intorual,  anterior,  ami  posterior, 

I'he  »U2>fr{f>r  gur/act!  is  formed  beliiml,  of  the  ti|)iH-r  asjKX^t  of  that  part  of  tlie 
08  calcic  which  projec^td  hackwards  to  lorm  the  iieel.  It  varies  in  length  in 
different  indiviiluaU;  is  oonvex  from  side  to  Hide,  concave  from  before  backwardii, 
and  corresponds  above  to  a  mass  of  adipo^ie  stib^tanue  placed  in  &ont  of  the  teodo 
AchillLi.  In  t]ie  middle  of  this  »urJiu:e  are  two,  sometimes  thr«c.  articular 
facds,  separated  by  a  bro.'id  shallow  groove,  direole«l  obliquely  forwards  and 
outwards,  and  rongli  for  the  attacliment  of  the  intoro-iseotis  ligament  connecting 
the  astragalus  ami  os  caleis,  Of  these  two  articular  surfaces,  the  nrlemal  is  th« 
larger,  and  situated  on  the  body  of  the  bone;  it  is  of  an  oblong  form,  wider 
iMmnd  than  in  front,  and  convex  from  before  backwards.  The  interna/  arlicular 
tuifwx  in  supported  on  a  projecting  process  of  bone,  called  lhe7««r  procfua  of  the 
calcaDcuiii  (suatcntHculuin  tali);  it  is  of  an  oblong  form,  concave  longitudinally, 
dnd  sotiictimoii  nubdividcd  into  two,  which  dift'cr  in  size  and  shape.  More  ante* 
riorly  is  seen  the  upper  nurfucc  of  the  grrnUrr  procos,  mark^Hl  by  ft  pi>ngh 
depruii:?ion  for  tho  attuuhiuuDt  of  numerous  ligumentji,  and  the  Kxteodor  brevia 
digitoruin  muscle. 

The  inferior  aur/ace  \»  narrow,  rough,  uneven,  wider  behind  than  in  front,  and 
oonvex  from  side  to  side;  it  is  bounded  posieriorly  by  two  tubercles,  fieparated 
by  a  rough  depression:  the  external,  small,  prominent-,  and  rounded,  gives  attach* 
ment  to  a  part  of  the  Abductor  minimi  digiti;  the  internal,  broader  and  larger, 
for  the  support  of  the  heel,  gives  attachment,  by  its  proniincct  inner  margin,  to 
tJio  Abductor  pollicis,  and  in  front  to  the  Flexor  brcvis  digitorum  muscles;  the 
depression  between  thi!  tubercles  attachai  the  Abductor  minimi  digiti.  and  plantar 
fascia.  The  rough  surface  in  front  of  the  tubercles  gives  attiichmeiit  to  the  long 
plantar  ligumuut ;  and  to  n  prominent  tubercle  nusircr  the  uutcrior  part  of  tho  bone, 
as  well  ae  to  a  transverse  groove  in  front  of  it.  is  attached  the  short  plantar  ligament. 

The  crterTKi?  sttr/act  \s  broad,  flat,  and  almost  subcutuncous ;  it  presents  near 
it«  Centre  a  tubercle,  for  tlio  attachment  of  the  middle  fiisciculus  of  the  external 
lateral  ligiununt.  Dehind  the  tubercle  is  a  broud  smooth  suHuee,  giving  attach- 
ment, at  its  upper  and  anterior  part,  to  the  external  astrugnlo-  calcanean  ligament; 
and  in  front  of  the  taburcle  a  narrow  surface  marked  by  two  oblique  groove^ 
separated  by  an  elevated  ridge:  ihe  miiirrior  ffrfir/ve  transmits  the  tendon  of  the 
Peroneus  brevia;  the  inferior,  the  tendon  of  the  I'eroneus  longus;  the  intervening 
ridgo  gives  attachment  to  a  proli>nKatiun  from  the  external  annular  ligament. 

The  internal  sur/ace  presents  a  deep  concavity,  directed  obliquely  downwards 
and  forwards,  for  the  transmission  of  the  plantar  vessels  and  nerves  and  Flexor 
tendons  into  the  sole  of  the  foot;  it  aflbrtU  attachment  to  part  of  the  Flexor 
aevcssoriiut  muscle.  This  surface  presents  an  cmiiicQCc  of  bone,  the  lexter  procett, 
which  projects  horizontally  inwartls  from  its  upper  and  fore  part.  This  process 
is  concave  alwve,  and  supports  the  nnlcrior  articular  surface  of  the  astragalus; 
below,  it  is  convex,  and  grooved  for  the  Uiudim  of  the  Flexor  luugus  polUcia. 
Its  freeanargin  is  rough,  lor  the  atlachment  of  ligaments. 

The  anterior  surface,  of  a  some^vhat  tri.ingular  form,  is  smooth,  concavo-oonvex, 
and  articulates  with  the  cuboid.  It  is  surmoimted,  on  iLs  outer  side,  by  a  rough 
prominence,  which  forms  an  important  guide  to  the  surgeon  in  tite  performunco 
of  Chopart's  operation. 

The  posterior  aurfare  is  rough,  prominent,  convex,  and  wider  below  than  above. 
Its  lower  part  is  roufib,  for  the  attachment  of  the  tendo  Achiltis;  its  up|)er  part 
smooth,  coated  with  cartilage,  and  corresponds  to  a  bursa  which  separates  this 
tendon  from  the  hone. 

Artiailalionii,    With  two  bones:  the  astragalus  and  cuboid. 

AtlO'-hvirrU  if  ifuarlfit.    Part  of  the  Tibialis  posticus,  the  tendo  Achillia, 
taris,  AbducWr  poIlici-s-Abducl^ir  minimi  digiti,  Flexor  brevis  digitorum.  Flexor 
aooesaorius,  and  Extensor  bre™  <ligitomm.  ~ 
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Thb  Cddoid. 

The  CuWid  Iwno  is  placc<I  on  tlio  outer  si  J«  of  tho  foot,  in  front  of  tlic  os  caloiB, 
and  bvliiml  tlio  fourth  ami  tUWi  mututursi)!  hoitcK.  It  u  of  n  pyrumiditl  Khiipu,  ltd 
1mm;  hi-Mig  (lirouti^tl  U|iwanli4  »iiil  iiiwiinli:,  iu  apc.\  dovriiwnrdM  Riid  outvanla. 
Il  luuy  be  iUstiii^uuh<»l  f'ruin  ihu  other  U\r*u\  buncH,  by  the  oxistcncc  of  a  deep 
groove  on  its  utiiler  surfaouv  for  the  lendtia  of  tho  Peroii«u»  longii^  inii»cle.  It 
(treiicnLA  for  exitmiuatioD  six  surfaces;  three  artieuhir,  and  tlire«  iioa-ftrtioular : 
the  ooD-anicukr  ourfaoes  are  tlie  sujierior,  inferior,  and  uxtonml. 

The  auprrior  or  ihrsul  *ur/(io?.  direo1<;d  iijiwunls  and  outwards, )«  rough,  for  the 
atlAchm«Dt  of  numeroiiit  liguniftntD,  The  ih/t/iw  or  flantar  mr/'tux  present*  ia 
&v>Qt  a  deep  groove,  which  run«  ohliqitc-ly  from  withnut,  fiirwards  ana  inwards; 
it  lodges  tho  teodon  ot  the  PeroncUH  longuit,  and  Is  hounded  behind  by  a  promi- 
nent ndgc,  terminating  externally  in  an  eminence,  the  tubero»ity  of  tlio  cuboid, 
the  surface  of  which  presents  a  convex  facet,  fur  articulation  with  tlie  sesamoid 
bouc  of  the  tendon  contained  in  the  groove.  The  ridge  and  surface  of  bone 
l>ehiud  it  arc  rough,  for  the  attachment  of  the  long  and  mort  plaiit.tr  ligaments. 
The  cMrrnal  sur/wx,  tho  smallest  and  narrowest  of  tho  thrci^  presents  a  deep 
notclu  formed  by  thv  oommooccmcnt  of  the  peroneal  groove. 

TIm  arttcuhir  surfaocfl  aro  the  posterior,  anterior,  and  internal.     Tlic  pmlerior 
mr/a^  i*  )tiiiiH>tii,  triangiilur,  concavo-convex,  for  aitietihttiou  with  the  anterior 
surfiioe  of  the  on  c;»hn^     Tho  anterior,  of  smaller  size,  but  also  irregularly  Iriaa^ 
gular,  in  divided  hy  a  vcrlio:iI  ridge  into  two  liieets;  the  inner  facet,  quadrilateral 
in  form,  articulate-t  with  ilie  fourth  metatarsal  hone;  the  outer  one,  larger  and 
more  triangular,  articulates  with  the  fitlh  metatarsal.     Ilie  inUmal  aur/tu-e  is 
broail,  rougn,  irregularly  quBdri!at4>ral,  presenting  at  its  middle  and  upper  part  M 
innall  oval  facet,  for  articulation  with  the  external  ouneiform  bone;  aud  behind' 
thl&  occasionally,  a  smaller  facet,  for  articulation  with  the  acaphoid;  it  is  rough 
in  the  rerf  of  ita  extent,  for  the  attaehment  of  strong  interocweoua  ligament.'t. 

To  ascertain  to  which  foot  it  helong,t,  hold  the  Vione  so  tli.it  ita  under  Burfaco; 
marked  by  the  peroneal  groove,  look.-*  downwards,  and  the  large  coucavo-eonvcx 
articular  surface  b.ickwards,  towards  the  holder ;  the  narrow  non-articular  surface^ 
marked  by  the  oommencoment  of  tho  peroneal  groove,  will  point  to  tho  sido  to 
which  the  hone  belongs, 

Arti^rulatums,  With  four  bones:  the  03  calcis,  oxtcmal  cuneiform,  and  the 
fourth  and  Sii\h  metatarsal  bones;  occasionally  with  the  scaphoid. 

Auachmntl  of  Muacka.     Part  of  tho  ]''lcxor  brcvis  pollicis. 

TnK  AsTBAQALUS. 

Tho  Astragalus  (fig.  1 13),  next  to  the  os  calcis,  ia  the  largest  of  the  tarsal  hoac«. 
It  occupies  the  middle  and  ujijior  part  of  the  tjtrsus,  supjKirting  the  tibia  above 
Kfticuiuling  with  the  mulleoli  on  either  side,  resting  below  upon  the  os  c4di:is,&oii 
joioe<l  in  Ininl  to  the  scaphoid.  This  bone  nuiy  ciwily  be  recognixed  by  its  large 
rounded  head,  the  broad  articular  facet  on  its  upjier  convex  wrfaee,  atid  by  the 
two  articular  tacet-i  separated  hy  a  deep  groove  on  its  under  concave  surface.  It 
presents  six  surfaces  for  examination. 

The  tuiterior  giir/aee  presents,  behind,  a  broad  smooth  trochlear  surface,  for 
articulation  with  the  tihia ;  it  ia  broader  in  front  tlian  behind,  convex  from  before 
backwards,  slightly  concave  from  side  to  side.  In  front  of  tho  trochlea  is  tho 
oppor  surface  of  the  neck  of  the  astragalus,  rough  for  the  attachment  of  liga- 
ineDts.  Tho  inferior  »wf<ux  presents  two  articular  facets  separated  by  a  deep, 
groove.  Tho  groorc  runs  ohliquoly  forwards  and  oatwards,  becoming  graduulln 
Droftdcr  and  deeper  in  front :  it  corresponds  with  a  similar  groove  upon  the  upper 
surface  of  the  os  calci^  and  forms,  when  artieulatotl  witl^lhat  bone,  s  canal,  mied 
op  in  ilie  recent  sljite  by  the  caU'jint><i-ii.itragaloid  interosseous  ligament.  Of  tl 
two  articuhtr  faeeU,  the  posterior  is  the  larger,  of  an  oblong  form,  and  deeplj 
concave  from  side  tt^aido;  the  anterior,  although  nearly  of  equal  length,  ia  nar- 
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:  of  an  elonpited  oval  fonn,  oonvex  longitudinan_v,  and  often  subdivided 
two  by  itn  elevated  ridge :  of  tlicsc  the  posterior  ono  :inieulate8  with  the  lessor 
t  of  the  OS  cnlcis;  the  iiDteriur  one,  with  the  upper  surface  of  the  caleanco- 
^  loid  Iigiiin«Rl.  The  inUmal  tur/ace  prvKcuts  at  lUi  upper  pari  a  peiir-tihupcd 
tuular  faottt  fur  tlio  inuer  malleolus,  <x>iitiDuoiu  abuvc  with  the  trucfalvnr  Kurfuue ; 
lOW  the  articular  !(urGio«  U  a  rough  deprtiMvton,  for  the  altaelimeni  of  the  deep 
nioii  of  the  internal  lateral  ligament.  'Hie  exlermd  surface  prewnt*  a  IwrgiS 
triangular  facet,  concave  from  above  don'nward.'),  for  artieutatiou  with  the  exlenutl 
malleolus;  it  is  oontinuou9  above  witli  the  troulilear  i<urfa(!e,  and  in  fn^nt  of  it  id 
rough  depTej»ion  for  the  attachment  of  the  anterior  far«:icii!uit  of  the  exU-rnal 
ligament.  The  anterior  surf'ar^,  convex  and  rounded,  fonnji  the  beaul  uf  the 
las ;  it  i.t  smootli,  of  as  oval  form,  and  directed  obli<]uely  inwards  and 
wardd;  it  is  continuous  below  with  that  part  of  tlie  anterior  liicel  on  the 
.or  surface  which  rest«  upon  the  caleaneo-w^aiihoid  ligament.  The  luad  i.s  sur- 
imodfld  by  a  constricted  portion,  the  nock  of  the  a«tragnlus.  The  poatirtor  tttr- 
fact  is  narrow,  and  traversed  by  a  groove,  wliich  runs  obliquely  downwards  and 
lawnrds,  and  transmits  the  tendon  of  the  Flexor  longus  pollicia. 

To  luoortain  to  which  foot  it  belongs,  bold  the  bone  with  the  broad  articular 
nrface  upward«>  aud  the  rounded  head  forwards ;  the  lateral  triangular  articular 
■arface  for  the  external  malleolus  wUl  then  point  to  the  side  to  which  the  bone 
tielongH. 
Ariicvtlati^m.   With  four  bones:  tibia,  fibula,  os  calcis,  and  scaphoid. 

TlIK  ScAPHOIDk 

The  So^hoid  or  Xavicnlar  bone,  so  called  from  its  faaci^Hl  re^mblanee  to  % 
^1,  is  situated  at  the  inner  side  of  the  t.-iri4u.«,  l)eiween  the  astraj^alus  behind  and 
the  throe  cuneiform  bones  in  front.  Thi.^  bone  may  1»  distinguished  by  itn  Iroat- 
^  form,  being  concave  behind,  convex  au<l  subdivided  into  thn;e  facetJi  in  front. 

The  anterior  giir/aee,  of  an  oblong  form,  is  convex  from  side  to  side,  and  sub- 
^Tidud  bv  two  ridges  into  three  facets,  for  articulation  with  the  three  cuneiform 
boBM.  "fhc  posterior  surface  is  oval,  concave,  broader  externally  thnu  iutornallv, 
ind  articulates  with  the  rounded  head  of  the  astragalus.  The  superior  aitr/aee  is 
WHTpx  from  side  to  side,  and  rougli  for  the  attachment  of  ligaments;  the 
ofirior,  somewhat  concave,  irregular,  and  also  rough  for  the  attachment  of 
n^BiKnt^  The  intermtl  surface  presents  a  rounded  tubercular  etninence,  the 
ftWrosHy  of  the  scaphoid,  which  gives  attachment  to  part  of  the  lendoii  of  the 
^bialii  posticus.  The  txtrmal  turftuy  is  broarl,  rougn.  and  irregtdnr,  for  the 
nachioent  of  ligamentous  fibres,  and  occasionally  presents  a  small  fiicet  for 
Uticntation  with  the  euboiil  Itonc 

lb  ascertain  to  which  fiKit  it  belongs,  hold  the  bono  with  the  concave  articular 
■Mfice  backwanls,  and  the  broad  dor-tal  surface  upwards;  the  broad  external 
Wfcce  will  jMint  to  tlio  side  to  which  the  bone  belongs. 

Attiefilalions.  With  four  bones:  astragalus  and  three  cuneiform ;  occasionallj 
»!»with  the  cuboid. 

AltacJtmeTit  •>/  Mtiscks.     Part  of  the  Tibialis  posticus. 

The  Cuneiform  Boxes. 

Tlie  Cuneiform  Rones  have  received  their  name  from  tboir  wedgo-like  shape, 
•liey  form  with  the  cuboid  the  most  anterior  row  of  the  tarsus,  being  placed 
■>ctveen  the  scaphoid  behind,  the  three  innermost  metatarsal  bones  in  front,  and 
the  cuboid  exlerrwlty.  They  are  called  the  _/<>«(,  stfoivl,  and  thinl,  oounliug  fnini 
fte  inner  1j)  tlie  outer  side  of  the  fool,  and,  tVom  their  position,  utlrmal,  midJk, 
tnd  ejUtmal, 

Thb  Intbrnal  Cukeiform. 

The  Internal  Cuneifann  is  the  largest  of  the  three.  It  is  situated  at  the  inner 
"  I  of  the  foot,  between  the  scaphoid  behind  and  the  base  of  the  firet  metatarsal 


in  fronL  It  mny  Iw  ilisliiiguifilied  by  Us  Urge  siae,  as  compared  witli  tli«  other 
two,  and  from  iu  more  irregular  veilge-like  form.  It  pix:»i>nt4  lor  exAUiiuatiuci 
liix  Hiirruous. 

Tlio  inlirnnl  mtr/itrn  is  aubcutaneoiiei,  and  forma  part  of  the  inner  border  of  the 
foot,  ll  is  hriiad,  (luadrilatcral.  and  presents  at  its  anterior  inferior  angle  n  smooth 
oval  facet,  over  which  the  toudon  of  the  Tibialis  amicus  muscle  glides;  rough  in 
the  reiit  of  its  extent,  for  the  attachment  of  ligaments.  The  external  aurface  is 
concave,  presenting,  along  its  superior  and  posterior  borders,  a  narrow  mirfaoe  for 
artieulalitin  with  the  middle  cuucifonn  behind,  and  second  metatarsal  bone  in 
front;  in  tlie  rest  of  its  extent,  it  is  rough  for  the  attachment  of  ligaments,  and 
prominent  below,  where  it  forms  part  of  the  tuberosity.  The  anitrior  sutfaee, 
renifonn  in  shapes  articulates  with  the  metatarsal  bone  of  the  great  toe.  The 
posterior  sur/aee  is  iriauguhir,  concave,  and  articulates  with  the  innermost  and 
largest  of  the  three  facets  on  the  anterior  surface  of  the  scaphoid.  Tho  infmor 
OT  plantar  aur/are  is  rough,  and  presents  a  prominent  tubcrosily  at  its  back  part 
for  tliu  attaehment  of  part  of  the  tendon  of  the  Tibialis  posticus.  It  ah;»  give* 
attachment  in  front  to  part  of  the  tendon  of  the  Tibialis  autieu«.  The  aupmor 
tur/ace  is  the  narrow  iwintcd  end  of  the  wedge,  which  in  directed  upwunls  and 
outward:* ;  it  is  rough  for  tlie  attachment  of  ligarnenLs. 

To  ascertain  to  which  side  it  belongs,  hold  the  bone  no  that  its  snperior  narrow 
edge  looks  upwards,  and  the  long  articular  surface  forwards;  the  external  surface 
marked  by  its  vertical  and  horizontal  articular  lacets  will  point  to  the  side  to 
which  it  belongs, 

Artinitationg.  With  four  bones:  scaphoid,  middle  cuneiform,  and  first  and 
second  mctatarsid  bones. 

Attachment  0/  Miisckt.     Tim  Tibialis  anticus  and  Tibialis  poBttcus. 

TuK  Middle  Ccskiform. 

The  Middle  Cuneiform,  the  smallest  of  the  three,  is  of  very  rceulor  wcdm- 
liko  form ;  the  broad  «xtreinily  being  plmwl  iipwarils.  ihe  niirrow  end  dowiiwaras. 
It  is  Eiluatt^d  bctwecTt  the  other  two  bones  of  the  ^dimc  name,  and  corresponds  to 
the  scaphoid  behind,  and  the  second  metntar.><al  in  fiont. 

The  antmnr  gur/aiy-,  triangular  in  form,  and  narrower  than  the  jwRterioT,  arti- 
culates with  the  base  of  the  second  metalar.'w]  bone.  The  posterior  sur/are,  also 
triangular,  articulates  with  the  scaphoid.  The  internal  sur/act  presents  an  articular 
facet,  running  along  tho  superior  and  posterior  borders,  for  artieulalion  with  the 
interna!  cuneiform,  and  is  rough  below  for  the  attachment  of  ligaments.  Tho 
external  gnrf'ace  presents  posteriorly  a  smooth  facet  for  articulation  with  the 
oxtornal  cimciform  bone.  The  nujvrior  surface  forms  the  base  of  the  wedge;  it 
is  quadrilateral,  broader  behind  than  in  front,  and  rough  for  the  attachment  of 
ligamentj4.  The  inftrior  surface,  pointed  and  tubercular,  \i  also  rough  for  Hga- 
mvntouK  attachment. 

Til  ascertain  to  which  foot  the  bone  belongs,  hohl  its  superior  or  dorsal  injrfacs 
upwanis,  the  broadest  edge  beingtowanis  the  holder,  and  tlie  .imooth  faoet,  limitiid 
to  the  [Mwij-rior  border,  will  point  to  the  side  to  which  it  bidongs, 

ArlirtilaiiMts.  With  four  bones :  scajihoid,  internal  and  external  cuneiform,  and 
second  metatarsal  bone. 

The  Extrrsal  CrNEiFoiiM. 

The  Exicmal  Cuneiform,  intermediate  in  fixe  between  the  two  precedinjr.  is  of 
a  very  regular  wedge-Hke  form,  the  broail  extremity  Iteing  placed  upwards,  the 
narrow  end  downwards.  It  oecunivs  the  eenlre  of  the  front  n>w  of  the  birsui 
between  the  middle  cuneiform  internally,  the  cuboid  externally,  the  scaphoid 
behind,  and  the  third  met.ilar.'al  in  front.     Tt  has  six  »urfaees  for  examination. 

Tho<in/«i'or*ur/a«,  triangular  in  form,  articnlates  with  the  third  metatanml  bone 
Tl^e  posterior  ntiface  articulates  with  the  moat  external  facet  of  the  scaphoid,  and 
IE)  rough  below  for  the  attachment  of  ligamentous  libres.    Tho  internal  aurfaa 
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stents  two  articnlar  facets  separated  hy  a  ronglt  depression ;  the  anterior  one, 
itituatcti  at  the  suixjrior  angle  of  the  Imne,  articulates  witli  the  outer  aiJe  of  the 
base  of  the  aecona  metatarsal  bone ;  the  posterior  one  Rkirt»  the  pa'rterior  border, 
and  articulates  with  the  middle  cuneiform ;  the  rough  depresMon  between  the  two 
gives  attachment  to  an  iiitvTx>ssvoa«  ligament.  The  external  mirfatx  also  presents 
two  ariicularfiiccta.  separated  by  a  rou^h  noii-artieutar  Hurface.  The  anterior  faect. 
ntoated  at  the  superior  angle  of  tlic  boin%  ia  small,  and  articulates  with  the  inner 
nde  of  tlte  base  of  the  fourth  metatarsal ;  the  posterior,  and  larger  one.  iirticulates 
witii  the  cuboid ;  llie  rough  non-articular  eurlacc  serves  for  the  attachment  of  an 
interoAsooas  li^ment.  Tiie  three  facets  for  articulation  with  the  three  metatarsal 
booe«  are  ooniinuiraH  with  one  another,  and  covered  by  a  prolongation  of  the  same 
cartilage;  the  &cets  for  articulation  with  the  middle  cuneiform  and  scaphoid  are 
abo  continuous,  btit  that  for  artieulatioii  with  the  cuboid  is  usuallir  Bcparate.  The 
tvprrior  or  dorsal  surfof^,  of  an  oblong  form.  Is  rough  for  the  attachment  of  liga- 
ments The  inferior  or  pfanlar  stir/eut  i.t  an  olniiw)  rounded  marjjin,  and  serves  lor 
the  attachment  of  part  of  the  tendon  of  the  Tibialis  posticus,  part  of  the  Flexor 
brcvis  pollici^  and  liRaments, 

To  Af«c«rtain  lo  which  side  it  belongs,  hold  the  bone  with  the  broad  dorsal 
aor&ce  upward*,  the  prolonged  edge  backwards;  the  separate  articular  facet  for 
the  cuboid  will  point  lo  the  proper  side. 

AnieuUiliont.  With  six  Vmcs:  the  scaphoid,  middle  cuneiform,  cuboid,  and 
second,  third,  and  fmirtli  metutan«ul  botw.'s, 

Auachmei^  of  JIaxle*.    Part  of  Tibiaiis  posticus,  and  Flexor  brevia  polliois. 

The  Metatarsal  Bones, 

The  Metatarsal  bones  are  five  in  number ;  they  are  long  bone*  and  subdii-ided 
into  a  shaft,  and  two  cxtromitie-i. 

The  Sha^  is  priamoid  in  form,  tapers  gradually  from  the  tarsal  tothe  phalangeal 
extremity,  and  is  slightly  curved  longitudinally,  so  as  to  be  concave  below,  slightly 
ooDvex  above. 

The  Pofhriiyr  Exiremty  or  Base  is  wedge-shaped,  articulating  by  its  terminal 
mirfuce  with  the  tarsal  bones,  and  by  its  lateral  surlaeos  fl-ith  the  contiguous  bones; 
its  donuil  an<l  plantar  surfaces  being  rough,  for  the  attachment  of  ligaments, 

The  Anterior  Ktlrrrniltj  OF  Hr^d  prcccnts  a  terminal  roundctl  articular  surfaotS 
oblong  from  above  downwards,  and  exti-nding  further  backwards  below  than  above. 
Ita  sides  are  flattened,  and  present  a  depression,  8urmi>unted  by  a  tubercle,  for 
ligamentous  attachment.  Its  under  surface  ia  grooves]  iti  the  midiUe  line,  for  the 
pciaaage  of  the  P'lc.tor  tendon,  and  marked  on  each  side  by  an  articular  eminence 
oootanuous  with  the  terminal  articular  surface. 

Peculiar  Mktatarsal  Bokes. 

Tlie  Finl  is  remarkable  for  iv»  great  size,  but  is  tlie  shortest  of  all  the  meta- 
tarsal bones.  The  tliaft  is  strong,  and  of  well-marked  prismoid  form.  The 
fatteriar  «rtrrt»M'(y presents  no  lateral  articular  facets;  its  terminal  articular  surface 
b  of  large  size,  or  semilunar  form,  and  its  circumference  grooved  for  the  tnrso- 
Uetatarsul  ligaments;  its  inferior  angle  presents  a  rough  oval  prominence,  for  the 
ineerlion  of  the  tendon  of  the  Pcroneiis  loogua.  The  hmd  is  of  large  size ;  on  ita 
plantar  snrfaoe  arc  two  grooved  facets,  over  which  glide  sesamoid  bonc^  the 
neets  being  separated  by  a  smooth  elevated  ridge. 

The  S^'-oii'l  is  the  longest  and  largest  of  the  remaining  metatarsal  bones;  being 
rrolongieii  backwards,  into  tlw  rcecss  formed  between  the  three  ciinoiform  bones. 
Its  lar»tti  exlremiti/  is  broad  above,  narrow  and  rough  Iwlow,  It  prc.«cTits  four 
inieular  surfaces;  one  behind,  of  a  triangular  form,  for  nrticnlalion  with  the 
middle  cuneiform ;  one  at  the  upper  part  of  its  inlcrniil  lateral  surface,  for  articu- 
lation with  the  internal  cuneiform;  and  two  on  its  extenial  lateral  surface,  a 
superior  and  an  inferior,  H;[iaratcd  by  a  rough  depression.  Kach  of  the  hitter 
aitictilar  surfaees  ia  divided  by  a  vertical  ridge  into  two  parta ;  the  anterior  scg- 
IS 
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inent  of  encb  focet  articutntcs  witli  tlte  tbird  Ri«tatar!Mj;   ibe  two  posterior, 
BonKitimes  continuous  willi  tlie  external  cuneiform. 

I^e  Itiirti  articulatCH  lielitml,  by  means  of  a  trianguUir  siinouth  surface,  with  the 
extonml  cuneiform;  on  iu  inner  aide  by  two  facets,  with  the  second  metatarsal; 
and  on  its  outer  itide,  bj  a  single  facet,  with  the  third  mclatarsoi.  The  latt«r 
facet  is  of  circular  form,  and  situated  at  the  upp«r  uu^Ie  of  the  basc. 

The  Fourth  is  smaller  in  size  than  the  prcwdiiig;  it»  Uinal  rxbrmfty  prcsen' 
a  tvrmiual  quadrilateral  surface,  for  articulation  with  the  cuboid;  a  smooth  facet 
the  inner  side,  divided  by  a  ridgo  into  au  anterior  portion  for  artioulatioa  with 
third  metiitarsal,  and  a  pusterior  portion  fur  urtieuiution  with  the  exlvmal  cunei' 
form;  on  the  outer  side  a  siufrlc  facet,  for  arlicnlution  with  the  fifth  metaiarea3. 

The  Fifth  is  recognizwl  by  the  liiberciikr  eminence  on  the  outer  side  of  ita 
base ;  it  articulates  heliind,  by  a  triangular  surface  cut  obliquely  ^m  without 
iDwardii,  with  the  cuboid;  and  internalTy,  with  the  fourth  metatarsal. 

Arlicuiatiaus.  Each  bone  articulates  with  the  tarsal  bones  by  one  extremity, 
and  by  tlie  other  with  the  fir,^t  row  of  phalanges.  The  number  of  tarsal  bones 
with  which  each  metatarsal  articulates  is  one  for  the  ficst,  three  for  the  second, 
one  for  the  third,  two  for  the  fourth,  and  one  for  the  fii^h. 

AUackmcTit  of  Miisclta.  To  the  first  metatarsal  bone,  three;  part  of  the  Tibialis 
anticus,  Peroncui!  luiigus,  and  First  dorsal  interosseous.  To  the  second,  three:  the 
Adductor  pollicis,  and  First  and  Second  dorsal  interosseous.  To  the  third,  four: 
the  Adductor  pollicis.  Second  and  Third  dorwil  interosseoti.s,  and  First  plantar. 
To  the  fourth,  four:  iho  Adductfir  pollicis,  Third  aud  Fourth  dorsal,  and  Second 

?lantar  interosseous.     To  the  fifth,  live :  the  Peroneus  bre™,  Peroneus  tertius, 
loxor  brcvis  minimi  digili,  Fourth  dorsal,  interosseous  and  Third  phmtar  inter- 
osseous. 

PnALASGES. 

The  Phahmgcs  of  the  foot,  both  tn  number  and  general  arrangement,  rcacmbla 
those  in  the  hand;  there  being  two  in  the  great  toe,  and  three  in  each  of  the 
other  toes. 

The  phalanges  of  thc^irrf  row  resemble  closely  those  of  the  hand.  The  thaft  is 
compressed  from  side  to  side,  convex  above,  concave  below.  The  jxvterior 
extraiu'tij  is  concave ;  and  the  anterior  extrrmity  presents  a  trochlear  gurfikce,  for 
articulation  with  the  second  phalanges. 

The  phalanges  of  the  tecoml  rcio  are  remarkably  small  and  short,  but  rather 
broader  than  those  of  the  first  row. 

The  ungual  phalanges,  in  form,  reaemble  those  of  the  fingers ;  but  thev  are 
smaller,  llattoncd  from  above  downwards,  presenting  a  broad  base  for  articnlatioa 
with  the  8ocond  row,  and  an  expanded  extremity  for  the  support  of  the  uail  and 
end  of  the  tiw. 

Articnhitinns.  Thcfirst  row,  with  the  metatarsal  boDes.uid  second  phalanges; 
the  second  of  the  great  toe,  with  the  first  phalanx,  and  of  the  other  to^  with  the 
first  and  third  ]>halange-s ;  the  third,  with  the  second  row. 

Aitachment  of  Muacka.  To  the  first  phalanges:  Great  toe;  innermost  tendon  of 
Extensor  brevis  digitorura,  Abductor  pollicis.  Adductor  pollicis,  Flexor  brevia 
pollicis,  Transvorsus  petlis.  Second  toe;  First  and  Second  dorsal  interosaeoua 
Third  toe;  Third  dorsal  and  First  plantar  interosseous.  Fourth  toe;  Fourth 
dorsal  and  S>.'coiid  plantar  interosseous.  Fifth  t(» ;  Flexor  brevis  minimi  digiti. 
Adductor  minimi  dif^iti.  and  ITaird  plaular  interosseous. — Second  phalanges; 
Great  toe;  Extensi.>r  ion^^us  pollicis.  Flexor  longus  pollicis.  Other  toes;  Flexor 
brevis  digitorum,  one  slip  from  the  Extensor  brevis  digitorum,  and  Extenmw 
longus  digitornm. — Third  phalang<rs;  two  slips  from  the  common  tendon  ofthti 
Extensor  longus  and  Extensor  brevis  digitorum,  and  the  Flexor  longus  digitornm. 

Developmkxt  of  tue  Foot.    (Fig.  1 15.) 

The  Tarsal  bones  are  ettch  developed  by  a  single  centre,  excepting  the  oa  calci^ 
which  has  an  ei)iphysi3  for  its  posterior  cxtruuilly.     The  centres  make  Hoot 
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appearance  in  tHe  following  order:  in  the  oa  calcLs  at  the  mxtli  tnontt  of  fcolal  life; 
in  the  juttrsgaluit,  about  (ho  seventh  month ;  in  the  cuboid,  at  iho  ninth  montb ; 
extcrnnl  cuneiform,  durinff  the  first  year;  internal  caneifonn,  in  the  third  ytar; 
middle  canciform,  in  the  fourth  year.  The  epiphysis  for  the  poeterior  luberojdty 
of  the  o»  calcis  appears  at  the  tenth  year,  and  unites  with  the  rest  of  the  bona 
MOD  after  puberty. 

Fig.  lis.— Flan  of  the  DeTelopuuiot  ot  tli«  Foot 
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The  Metatarsal  bones  are  each  developed  by  (wo  centres:  one  for  the  Hhan,  and 
oat:  for  the  digital  extremity,  in  the  four  otit«r  mctatjirsal ;  one  for  the  uliaft,  and 
ooc  for  the  buie,  in  the  mvUtturHul  bone  uf  the  throat  toe  Ossification  cgmmenoes 
in  the  centre  of  the  shaft  about  the  eeventh  week,  and  extends  toward.<)  either 
extremity,  and  in  the  digital  epiphyses  about  the  third  year ;  tbey  become  joined 
leiween  the  eighteenth  and  twentieth  years. 

The  Phahinges  are  developed  by  two  centres  for  each  bone :  one  for  the  shaft, 
lod  one  for  the  metatarsal  extremity. 

Sesamoid  Bones. 

These  are  amall  rounded  ma.tses,  cartilaginous  in  early  life,  osseous  in  the  adatt, 

which  are  developed  in  those  tendons  which  exert  a  ccrUiiu  amount  of  pressure 

npon  the  part*  over  which  thev  glide     It  i^  said  that  they  arc  more  commonly 

I  found  in  the  male  than  in  the  female,  and  iu  persona  of  an  active  muMJular  habit 
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than  in  tboso  that  arc  weak  and  dcbilitateil.  Thcr  nrc  in\'C!<to(l  thmiigliow 
wholosuriacc  by  tLc  fibrous  tissue  yftlm  Ujinloti  iiiwhicli  tlun'urc  fuuii<i,  exc- 
upon  tLat  aido  wLick  Hus  iu  contact  witb  tbo  pnit  over  which  they  j>!ay,  y/berv 
tiity  prcwjiU  u  free  articulitr  fiwct.  They  may  be  divided  into  two  kindit ;  ihone 
wlucu  gliilo  over  tho  articular  8urrai.'.e3  yf  joinw,  and  thoM  which  play  over  tlie 
cartiUginotw  fncuts  found  on  the  surfaces  of  certain  bones. 

The  »e.'<ai»oid  bonea  of  the  jointa  Jire,  in  the  lc>wer  extremity,  the  patella,  whiijli 
isdevelopeil  in  the  tenrlonof  the  Quadricejw  extensor;  twonmall  sesamoid  bones, 
found  opposite  tho  inetatareo-phaliingojil  joint  of  the  great  toe  in  each  foot,  in  the 
tendons  of  the  Flexor  hrevis  pollieis,  and  occasionally  one  in  the  metatarso- 
phalangeal joint  of  the  second  toe,  the  little  toe,  and,  still  more  rarely,  in  the 
third  and  fourth  toes. 

In  the  upper  extremity,  there  are  two  on  tbo  nalmar  surface  of  the  metacarpo- 
phalangeal joint  in  the  thumb,  developed  in  the  tendons  of  tho  FleXnr  brcvis 
polliein.  OceiLsioiiully.  one  or  two  opposito  the  mctaenrj^io -phalangeal  articulations 
of  the  fore  and  little  fingctrs,  and,  still  more  rarely,  one  opposite  the  same  joints 
of  the  third  ami  fourth  lingers. 

Those  found  in  tendons  which  glifle  over  certain  bones  occupy  the  foIlouHng 
situations.  One  in  the  tendon  of  the  Peroneua  lon^us.  where  it  glides  through  the 
groove  in  the  cuboid  bone.  One  appears  lato  in  life  in  the  tcncion  of  the  Tibialis 
anticus,  opposite  tho  smooth  facet  on  tho  internal  cunoiform  bone.  One  in  the 
tendon  of  the  Tibialis  posticus,  opposite  the  inner  side  of  the  afitrapslus.  One  in 
the  outer  head  of  tho  Gastrocuomius.  behind  tho  outer  condyle  of  the  femur;  and 
one  in  the  Paoiw  and  Iliueus,  where  they  glide  over  tlie  body  of  the  pubes. 
OcoasionuHv  in  the  tendon  of  the  Biceps,  opptisite  the  tuberosity  of  the  ndins; 
in  the  tendon  of  the  Gluteus  maxiiiins,  as  it  jiasses  over  the  great  troclianter; 
and  in  the  Icndona  which  wind  round  the  inner  and  outer  malleoli. 


Th?  nnthor  Iim  to  acknowledge  nloable  nid  ili>rlvei]  rrom  the  pcrasnl  ot  the  works  of  Cloqort, 

Crovc'ilhipr.  Bourirprv,  nnd  Btmr,  Mpccially  of  ihii  IsUer.  ItL-i'iirence  hM  also  been  made  to 
the  rollo¥tin|f:  ■■((iiumcs  of  Ilnman  OsipoIok)',"  by  F.  O.  Wiiri!.  "A  Trrnliiip  on  lh«  Biiman 
Skeleton,  and  Oliservatimi*  uu  iby  Liiubs  of  Vfrtcbruli-  .\mmalH,"  hy  4).  M.  Ilumphrv.  lloldrn's 
'■  Hiimnn OMooIoxt."  lleolefi  "Hauilbucb dor Sjntemnlischrn  Analomii-  <li'»  MenjicliMi.  Kmtcr 
Banc).  Kmlc  Abtiici!tin(r.  Knoclienlehro."  "Ostpoloftit'iil  MeinoifB  (The  Cliincle)."  lir  Sinu 
thi.Tii,  "On  the  Arrhi'lypc  nin)  Hninohi|rie«  of  ibe  Vert^bmlf  fikelelou. "  and  "On  the  S'atare 
of  Limb*.'*  bv  Owpii.— Totid  and  Bna-mftn's  "  PhyBiolngicftl  ARMomy,"  and  Knlliher**  "MaDQ^ 
of  Hnciim  Mic^rdcc^opic  .\naloray,"  pontnin  thi'  mont  pomplpli-  nrroiint  of  iho  (LtrDctntr  and 
dovelopmont  of  hone  .—Tho  du  veto  pin  I'Ut  »l'  tbr  bcmcn  in  iiilimlMy  dcsrrihcd  in  ''(jnain'!i  Ana- 
tomy," edited  bv  f-hiki'pey  and  Ellis,  Ou  the  cbeniiftil  aiiulysm  of  boue.  refiT  to  "Lphmaan'f 
l'hy>"ii>lo|ricnl  Chemistry,"  trnnalnlcd  by  P»v,  vol.  iii,  p.  la.  ".'^ioion's  Chomislry."  inmt'lBlml 
by  IJay.  »ol.  ii.  1).  396.  A  pnper  bj-  Dr.  Htiirlf,  "On  the  ('hrmionl  I'lmnlimtion  of  iho  DoltM  o( 
the  Vertebrulerl  Aniioiilb"  (Kdiuburjih  Mi'dic^nl  utid  .Sur).'it^iil  .lournul.  vol.  IJU.  p.  30tj) ;  uid  1^3 
Owon  Itcc«'i  pajwr  ia  the  2Ut  toI,  of  the  Medico-cbirurgical  Tiuuaactious. 
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Thk  various  Ijoncs  of  which  the  Skeleton  consists  are  conneclo<l  together  ftt 
diObrent  part^  of  their  eMrfiiuiMi,  uiid  such  connection  is  dostgnatod  by  tba  name 
of  Joint  or  Afiicuhtion.    If  th«  joint  vt  imnwvabk,  as  betwcon  the  cranial  and 
most  of  llie  factal    lx>ne«,  tbu  iti^yjuiunt    marina  nru  uppHcd   in   almost  closo] 
oontact,  a  thin  layer  of  liltrous  motnbrjine,  the  sutural  U^amexU,  and,  at  the  " 
of  the  skull,  in  cerUiin  situulion.^  «  thin  layer  of  oartiliige.  Wing  initfrpoaod.  I 
Adhere  slight  movement  is  required,  combined  with  great  strength,  the  ossootiAl 
snrfaees  are  united  by  tough  and  eListio  fibro-cartilages,  as  in  Iho  joints  of  thftj 
spine,  the  sacro-iliac,  ami  interpubic  articulations ;  but  in  the  movalte  joints  tb4 . 
boned  fonninsj  the  utticulatton  are  gL>ncrally  expanded  for  greater  eonveoienoe  of ' 
mutoal  connection,  ooverud  by  an  clastic  ^ructuro.  called  carlHa;ff,  held  together 
by  strong  bands  or  cup^ulci;,  of  fihruui;  tissue,  called  Uyanunl,  and  lined  by  a 
membnuie,  the  tn/novial   mrmhrani;  which  sccretut   a  fluid    that    lubricates  the 
TorioQs  p9irt8  of  which  the  juiul  \s  forme^l,  tto  thiil  the  stmeluruf)  which  enter  into 
the  fonnKtton  of  a  joint  are  bone,  cartilage,  fibro-cartilage,  ligament,  and  synovial 
membnuie. 

Jiiitii^  constituted  the  fundamental  element  of  all  the  jointii.  In  the  long  bones, 
tbe  extremities  are  the  parts  which  form  the  arliculatious ;  they  are  generally 
aomevhat  enlarged,  consisting  of  spongy  cancellous  tissue,  with  a  thin  coating  of 
compact  subetanoc  In  the  flat  bones,  the  articulations  usually  tike  place  at  tho 
edges ;  and,  in  the  short  bones,  by  various  parts  of  their  surliice.  Tiie  layer  of 
compact  bone  which  forms  the  articular  surface,  and  to  which  the  cartimge  is 

Kjhed,  is  called  tho  artienUir  lainellct.  It  is  of  a  white  color,  extremely  dense, 
Tari«s  in  thickness.  Its  structure  ditlers  from  ordinary  bonc-tii^ue  in  this 
Oct,  that  it  conlains  no  Haversian  canals,  »nd  its  lacuiiw  are  much  larger  than 
_  rdituiry  bone,  and  have  no  caiiniiculi.  The  vessels  of  the  oitnculloua  tissue, 
w  tbcy  appniach  the  articular  htimilli;,  turn  back  in  loops,  and  do  not  perforate 
it;  this  hiyer  is  consequently  more  dcn.-<o,  and  firmer  tlian  ordinary  bone,  and 
t»  evidently  designed  to  form  a  steady  and  unyielding  support  for  the  articular 
carttbge. 

(jartilage  is  firm,  opaquo.  of  a  pearly-white  or  blutsh-white  color,  in  some 
Tarieties  yellow,  highly  clastic,  reaiUlv  yielding  to  pressure,  and  recovering  its 
tfa^w  when  the  force  is  rumovcil  flexible,  and  possossed  of  considerable  cohesive 
power.  In  man,  that  form  of  cartilage  which  constitutes  the  original  framework 
of  the  body,  and  which  in  time  becoinc«  ossilied  throughout  tho  greater  part  of  its 
extent,  ia  called  Icmporarif  cartiUi^.  But  tliore  is  anotlier  lorm  of  cartilage  em- 
ployed is  the  oonatruction  of  the  body  tliat  ia  not  prone  to  ossify,  viz.,  }i«nncineia 
auiiiagt.  This  ts  found — 1.  In  the  joints,  covering  the  ends  of  the  bones 
(articular  cartilage) :  2.  Forming  a  considerable  part  of  the  solid  framework  of 
tlie  clMMt  (co«tal  cartilages):  3,  Arranged  in  tho  form  of  plates  or  lamcUic,  of 
greater  or  less  thickness,  which  enter  iuto  the  formation  of  the  cxlermd  car,  the 
now,  the  eyelids,  the  Eustachian  tube,  the  larynx,  and  tho  windpipe  (reticular 
cartilage).  They  serve  to  mniniaiu  the  shape  of  canaU  or  passages,  or  to  form 
tobos  uiat  rc(|uirc  to  be  kept  permanently  open  without  the  expenditure  of  vital 
force. 

Sm<i%irt.   Csrlibp«  consists  dther  of  a  j)ai«nclijia&  of  oQcleatci]  cells,  or  ibe  cells  arc 
tshnhlfd  in  an  iiilcnTlliiIar  mhptnncn  or  miiirii.     ITif  flit  or  riiriil'iiji-  roriiusirlrii  an>  C0Dt*ined 
b  boUiiw  cavilioo  ar  l»f  anri!  in  Ihn  Jtitcrt^rltulnr  (ubitancc.  nhich  appcur  \u  he  linud  bj  a  Una, 
V  dear,  or  ycllowiali  byvr,  tho  cartitagv  nijitu^.    Uader  ttus  indueaue  uf  certaiu  rcairoDts,  the 
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carUfatge  cell  ilirinkfl  np.  and  U  wpaniled  from  lis  cntisule  bj-  a  Veil- marked  inti>rTnl.  Th*  car- 
tUa^  cells  are  nntiullv  ruuiul  or  uliloiii;.  fn'mfiiinrs  Hitiu-iii'il  or  fusironn.  Eiuh  cviit«ms  a  unulcu^ 
farniohrd  nccnuionnll}-  with  one  or  two  autlculi.  'I'hc^  nnc^lci  vary  from  |^g,  tn  ,„'f ,  of  aa  inch; 
thc^  xoint^limM  aunlAin  fol  globolM.  «r  nppear  cuntenoil  intu  fat.  Tli«  inltrtilltdar  M(Man<« 
ia  t'ilbcr  liomo^Deuas.  or  Uoel^  gnoular.  or  Hbruus. 

In  temporarjf  raHilage,  tbe  intercellular  «itl>*innee  U  not  abnoilant :  but  the  curliluitc  cell* 
are  nnmerons,  and  gilQatpd  at  nnnrlj  roual  di"tonrp»  uparL  'I'hc  ci'lU  vary  in  ^bujje  and  site, 
thi'  ninjnrity  being  round  or  ftval,  nnil  tWir  nurlei  nn!  miniitfly  (trunulnr.  When  c>S3iflnli'>D 
cciiiimenci'ii  in  it,  (he  ci-ilx  becumv  urrauguU  iu  ctuntun)  ur  ruwn,  tin-  tads  or  which  ar«  dirrcUd 
tununlA  llie  oMiryinjt  purt. 

In  artictiiar  mrliUu/rAhe  intercellular  eubstance  Is  more  aboiidaxit  than  in  IheronnerTarietT; 
it  appenn  dim.  like  gronnd  glaM.  nnd  \\»»  :t  finely  sntDular  or  bomo^cnpou!)  a»pi^(.-l.  Tke  cell» 
arc  oval  or  roiindii;h,  ftom  T-f^a  to  g  tt  of  an  inch,  luu  nuclei  smuU  nnd  cumwotify  veijcalar.  antt 
purcnt  celU  are  frcqacnily  rvea  im^lotinff  two  or  mure  yciuugpr  teWs.  On  the  mrfaco  ot  tin 
cartUftM  the  ci-llit  nre  numerims.  and  ilisposwl  in  isolated  (froups  of  two,  thrct',  or  fonr.  Ihp  ITTOHH 
being  Haltened.  and  lie  wiib  tlu'ir  plumed  )iiirittk'l  tu  the  surfuci;.  in  \hv  iuierior.  and  nearer  1M 
bone,  thev  are  h-sa  umoeroua.  and  Mtiimi'.  more  or  leax  of  a  linear  direeliun.  puiuting  tuwards  the 
■urfitci'.  ITiiB  ttrmngemcnt  nppeani  to  be  connrclfd  with  a  rurri'ii ponding  peculjarily  of  etmctnrt 
in  the  mntrii.  nnd  httpb  tn  rxpliiin  Ihp  diipotitiou  whjrb  this  form  of  parlilnjtr  ba»  to  hrcaJc  in  a 
direction  perppudiculnr  to  tiiu  lurl'ace,  the  broken  Burfuei)  buing  to  thu  eye  ulrinted  in  the  nme 
direction. 

In  the  fotCal  eartilagr*.  the  intercellular  BabsteDce  is  rcn-  ahundant.  nnelr  mottled,  and.  in 
certain  litnalioiu,  preeent*  a  djntinctly  flbrout  siriictnn;,  tlio  fibres  being  ^le  and  parallel. 
Thin  is  most  evident  in  advanrt-d  age.  TIip  ci-lln.  which  nre  colleelcd  into  (tronpn.  are  Inntcr 
than  in  any  other  carlilages  of  the  biidy.  being  from  j([,  to  j((  of  an  inch  in  diameter,  Maoj 
eontnin  tvu  or  more  clear  trnuaparvut  uuetei,  nud  some  eontuin  oil  globules.  Near  llie  eilenor 
of  the  eariibigc  the  cells  are  flattened,  and  lie  jiarallel  with  the  surface :  in  the  interior,  the  cells 
biLve  a  linear  arrangement,  the  Kepnmie  rowi;  being  Inmed  in  nil  direction". 

The  m.>iiforin  cartilngr  of  the  slemiim,  the  enrtiluH'es  of  the  nose,  and  the  e»rlilnftr»  of  Ihe 
larynx  luid  windpipo  (exrepting  the  ppigiottis  and  coruieula  lar}-ngis)  rwemble  the  eoaial  carlt 
lages  iu  their  niitroseopie  c  harueters, 

K'liciilar  vitrtita'ir.  Tlie  epielotlis,  the  comicolii  larvni-is,  tlio  cnneiform  cartila^s.  tbe  cwli- 
lui[r  i>f  the  car.  of  llie  eyeliil.  iiud  of  tho  Kiislachian  Inbe.  an'  inrlmlcd  in  n  leparalo  clafH  andcr 
tbe  nume  of  ■■reticular."  "yellow,"  nr"aponpy"canilui,i'9.  They  an-  yellow,  ola  snongy  texture 
tllroujihoul,  more  Hc'xiblr  than  ordinnrj'  cnrlikge.  and  not  prone  to  oisify.  Tniii  variety  of 
carlilnjre  con»i»ts  of  nn  intercellubir  substimce.  eomi)0*ed  of  inimite  opaquu  flbren.  which  inler- 
eect  euch  other  in  all  direetious,  anil  are  su  arranged  as  to  iucluse  Humorous  small  oval  space*) 
in  whicb  the  cartilage  corpuscles  arc  dcpoBited.  iflH 

Articular  cartiiage  forma  a  thin  incnwtation  upon  tbc  articular  eurfitoGS  of 
bonoE^and  ia  admirably  adaptetl,  by  its  cliistio  projwrty,  to  break  tli«  force  of  con- 
ouasionsv  and,  by  its  snioothucss,  to  iiDbnl  |)em«t  wL-te  nnd  fn:«(lom  of  movement 
l>ctwecn  tbc  bones.  Wlicrtt  it  covers  tin;  ruumidd  end«  of  boneti,  U]ton  whicli  the 
greatest  presituru  is  recoived,  it  \i  ttiick  at  the  centre,  and  becomes  gnuiuiilly 
thiimcr  towanl.«  llie  circumference:  an  opposite  arrangement  exisLi  where  it  lines 
the  corresponding  cavities.  On  the  articular  enrfaces  of  tlio  Rliort  bones,  as  the 
carpUK  and  tarsus,  the  cartilage  is  disposed  in  a  layer  of  tmiform  tbicliDees  tbrongh> 
out.  The  attaciietl  surface  of  articular  cartilage  is  closely  adapt^^d,  by  a  rough, 
uneven  aurlace,  to  the  articular  lamella;  tho  free  Burfaco  is  Kmootb.  polished,  and 
partially  covered  by  a  fRTiclioridriiiiii,  prolongixl  from  the  periosteum,  a  short  dia- 
taiico  over  the  c.irlilnge;  jii  llie  fu^tiis,  an  extremely  thin  prolongation  of  sj-novial 
membrane  may  be  Iraeeti  over  the  mirlace  of  tho  earttlagev  according  to  Mr.  Toj-nbce. 
but,  at  a  later  period  of  life,  this  cannot  be  demonstrated.  Articular  oxrtilagc  in 
tho  ailult  does  not  contiin  blood ve.t?el3 ;  its  nutrition  being  derived  IVoin  (he 
vessels  of  the  synovial  membrane  which  skirt  the  circomferenco  of  the  cartilage, 
and  from  those  of  the  adjacent  Ijone,  which  arc.  however,  separated  from  dirvct 
contact  with  the  cartilage  by  mcaoi^  of  tho  articular  lamella.  Mr.  Toj-nbee  haa 
shown,  thai  the  minute  vessels  of  the  cancellous  tissue,  as  they  approach  the 
articular  lamella,  dilate,  and,  forming  arches,  return  into  the  substance  of  the  bone. 
The  vessels  of  the  synovial  membrane  also  advance  forwanls  upon  tbe  cipcam- 
fereuco  of  the  cartilage  for  a  very  short  distance,  and  then  Pctiiru  in  loop«;  they 
am  only  found  on  the  parta  not  subjected  to  jiressure.  Tn  the  f<stui^  the  vcascb 
arc  stud,  by  Toynbee.  to  advance  for  some  distance  upon  tho  aurfiice  of  the  caitilngev 
beneath  the  synovial  membrane;  hut  Kolliker,  from  moje  recent  exaDUDaiioD, 
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doubts  Uiii;  Ljmphsttic  vessels  and  ncrrcs  hare  not,  as  yet,  been  traood  in  its 
sobiitancc. 

Ftlnv-cartiloffr  is  also  em])loye<l  in  Uid  constructioa  of  Uic  jointii,  contributing 
to  their  strengtl^  and  elasticity.  It  consititit  of  a  mixture  of  wbit«  fihrotu  and 
cartitnginou.t  tU<*u<Nrt  in  various  prnportioiLs ;  it'i«  to  the  flritt  of  theite  two  ooniiti- 
toente  tlint  iut  flexibility  and  touKhnet»  in  ohiefiy  owing,  and  to  the  latter  in 
elasticity.  The  tibro-cartilage-t  acfmit  of  arrangement  into  four  groufio,  ioter- 
■irticutar,  connecting,  circumferential,  and  stratiform. 

The  inlfrarlieitlar  jibro-eartila^}fa  or  vi^nitci  are  flattened  Jibro-cartilaginoua 
plsttt^  of  a  round,  oval,  or  sickle-like  form,  interposed  between  the  articular  car- 
tilagea  of  certain  joiDlo.  They  are  free  on  botli  Hurfaceo,  thinner  toward  their 
centre  than  at  their  circumference,  and  held  in  position  by  their  extremities  being 
connected  to  the  surroimdin;^  li^mnK-nts.     The  synoviiil  membrane  of  the  joint  is 

firolongod  over  them  a  short  distance  from  their  attached  margin.  They  are 
ijund  in  tbe  teiii[)oro-maxillury,  »1erno.clHviiMilar,  acroniio-clavieular,  wrist  and 
knoe-joints.  Thc»e  eartilage^  are  ui<nany  found  in  tliiwe  jcn&ts  most  exposed  to 
violent  concu**ion^  and  subject  to  frequent  movement.  Their  use  is,  to  maintain 
the  apposition  of  tlie  oppooed  flurfacca  in  their  various  motion.'!;  to  increase  tJia 
depth  of  the  articular  sur&ce,  and  give  ease  to  the  gliding  movement;  to  mode- 
rale  tlie  effects  of  great  pressure,  and  deaden  the  iutensity  of  the  shocks  to  which 
tbey  may  be  submitted. 

The  e»Antetin0  fihn-carliiagea  are  ialerposod  between  the  bony  surfaces  of  those ' 
joints  which  admit  of  only  slight  mobility,  us  bctwt^cn  the  bmlies  of  the  vertelnwv 
and  the  symphysis  of  the  pulics;  they  exist  in  the  form  of  disks,  intimately  adhe- 
rent to  the  opposed  Kurfaccs,  being  composed  of  couecntriu  rings  of  fibrous  tissue, 
with  cariiUgiiious  lamina!  interposed,  the  former  tissue  predominating  towards  the 
<nrcu(uferi'.nce,  the  latter  towania  the  centre. 

The  eircHmftrential  fibro-eartiUi'j'-^  consist  of  a  rim  of  l!bro-cartilage,  which 
8Urround.i  the  margin  of  some  of  the  articular  cavities,  aa  the  cotyloid  ca^-ity  of 
the  hip,  and  the  glenoid  caviiy  of  the  shoulder ;  they  serve  to  dee[>en  the  articular 
lorfiioo  and  protect  the  edges  of  the  bone. 

The  strali/orm  Jihro-eartiUtgts  are  tfioso  which  form  a  thin  layer  in  the  osseous 
grooves,  through  which  the  tendons  of  certain  muscles  glide. 

LigameiUt  arc  found  iu  nearly  uU  the  movable  articuhitions ;  they  consist  of 
tnnds  of  various  forms,  scrvinj^  to  connect  together  the  articuhtf  extremities  of 
bones,  ami  oomposed  mainly  of  buiidlos  of  u-hilr- fthnti*  tiMU«  placed  parallel  with, 
or  closely  iaterlaced  with,  one  another,  and  presenting  a  white,  shining,  silvery 
aspect.  Ligament  is  pliant  and  flexible,  so  as  to  allow  of  the  ma«t  perfect  fVeodom 
of  movement,  but  strong,  tough,  and  inexten.silo,  so  its  not  reailily  to  yield  under 
Uie  most  .severely  applied  force;  it  is,  conwMiuently,  admirahly  adapted  to  serve 
u  the  connecting  medium  between  the  bones.  Some  ligaments  consist  entirely  of 
ytllotD  elastic  (i'mwc.  as  the  ligamenla  aubfiava,  whioh  connect  together  the  adjacent 
arclie^  of  the  vertobrfe,  and  the  ligaraenHim  nucha;, 

St/ttffvuil  Mfcmirane  is  a  thin,  delicate  membrane,  annnpcd  in  the  form  of  a 
thort  wide  tube^  attached  by  its  oj)cn  ends  to  the  msirgins  of  the  articular  ex- 
tremities of  the  bones,  and  covering  the  inner  surface  of  the  various  ligaments 
which  connect  the  articulating  surfaces.  It  resembles  the  sfrou*  mombranes  in 
Btnicture,  but  diflcrs  from  them  in  the  nature  of  ita  accretion,  which  is  thick, 
viscid,  and  glairy,  like  the  white  of  egg,  and  hence  termed  »i/rMvia.  The  synovial 
membranes  found  in  the  body  admit  of  tmlidivision  into  three  kinds,  articular, 
bursid.  and  vaginah 

The  articular  nynovlal  manbranea  are  found  in  all  the  freelv  movable  joints, 
la  the  foetus,  thi-i  membrane  is  fwid,  by  Toynbee,  to  bo  continued  over  the  aurtaoo 
of  the  cartilages;  but  in  the  adult  it  is  wanting,  excepting  at  their  circumference, 
tipon  which  it  encroaches  for  a  short  distance:  it  then  invests  the  inner  surface  of 
the  capsular  or  other  ligaments  inclosing  the  joint,  and  i.i  reflected  over  the 
«urfi»oe  of  any  tendons  passing  through  its  cavity,  as  the  tendon  of  the  Poplhena 
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in  the  kn«e,  aod  the  tvndon  of  the  Bici^ps  in  tlie  KhouUler.  In  most  of  tli«  joints, 
the  synovial  mcmbranu  is  thmwu  into  I'ulils,  whieii  project  into  tiie  cavity. 
Some  of  theao  folds  contain  large  timwen  of  Hit,  These  are  efipecially  ilisiiiiti  in 
tbe  hip  and  the  knoc.  Otlivrit  arc  fiiiltened  folds,  suMivided  at  th«ir  iiiargiii]<  into 
iVmgu-likc  proccsse*.  tlio  vciwijU  of  wliich  have  a  convolutud  arrangement.  Tiie 
latt«r  gvnuri\lly  projout  from  the  wynovial  membrane  near  the  margin  of  the 
cartiUif^e,  an<i  lie  flat  upon  its  tfurfaoe.  l^ltey  conitlA  of  connective  tissue,  covered 
with  «T>ithelium,  and  contain  fat  oelLi  in  variable  quantity,  and,  more  rarely, 
isolateu  cartilajre  oelLt.  They  are  found  in  most  of  the  bursal  and  vaginal,  as 
well  08  in  the  articular  synovial  membran«e^  and  were  described,  by  CloptOD 
Havers  as  mucilaginous  Klands,  and  as  tha  aourco  of  the  8yno\'ial  secretion. 
Under  certain  diseased  conditions,  similar  processes  arc  found  covering  the  enliro 
surlaco  of  tho  synovial  membrane,  forming  ;i  mass  of  pedunculated  fibro-fatty 
growths,  which  project  into  the  joint. 

The  hurfse  arc  found  intcrpost^d  between  surfaces  which  move  upon  t'ach  otl»CT. 
ppoducing  friction,  as  in  the  glitliiig  of  a  tcmhui.  or  of  lln.;  integiiineni  over  pro- 
jecting bonv  surfaces.  Tlioy  iidmit  of  si ibdi virion  into  two  kiniU,  tin-  /-tirste 
M'Koax  and  the  synovial  humw.  The  former  are  large,  simple,  or  irrvgiilar 
cavities  in  the  subcutaneous  areolar  tisane,  inclosing  a  clear  xTscid  fliiid.  They 
are  found  in  various  aituations,  as  between  the  intogtimenl  and  front  of  llie  patella, 
over  the  olecranon,  the  malleoli,  and  other  prominent  parts.  The  tifnovial  bttnv 
are  found  interposed  between  muscles  or  tendons  as  they  play  over  projecting 
bony  surfaces,  as  between  the  Glutei  muscles  and  surface  of  the  great  trochanter. 
They  consist  of  a  thin  wall  of  connective  tissue,  partially  covered  by  epithelium, 
and  contain  n  viscid  fluid.  Where  one  of  these  exists  in  the  neighborhood  of  a 
joint,  it  usually  communicJites  with  its  cavity,  as  is  generally  the  ca*c  with  tha 
bwrt'a  between  the  tendon  of  the  P.-;oa3  and  Iliacus,  and  the  capsular  ligauK-nt  of 
the  hip,  or  the  one  interposed  iKtween  the  under  surface  of  the  Subscapularis  and 
the  neck  of  the  scapula. 

The  tfi!/i)t<it  »iiHiivia(  mcmhrajvi  or  synovial  sheaths  serve  to  facilitate  tho 
gliding  of  tendons  in  the  ossfo-fihroua  canals  through  which  they  pas*.  The 
membrane  ia  here  arranp:ed  in  tlio  Ibrm  of  a  sheath,  one  layer  of  wliich  adheres  to 
the  wall  of  the  canal,  and  the  other  ia  reflected  upon  tho  outer  surface  of  the  con- 
tained tendon ;  the  apace  between  the  two  free  surfaces  of  the  membrane  being 
partially  filled  with  synovia.  These  Bbcaths  are  chiefly  found  surrounding  the 
tcodons  of  the  Flexor  and  Extensor  muscles  of  the  Angers  and  toes,  as  they  paa 
through  tho  osseo-llbrons  canals  in  the  hand  or  foot, 

Sijmivia  is  a  transparent,  yellowish- while,  or  slightly  reddish  fluid,  viscid  lilw 
iho  wliite  of  egg,  having  an  alkaline  n-aclion,  ami  slightly  saline  tastti.  It  eou:<isU!, 
according  to  Freriehs,  in  the  ox,  of  94.b5  water,  0.nO  mucua  and  epitheliatn,  0.07 
fat,  3.51  albumen  and  extractive  matter,  and  O.tifl  salta. 

Tho  Articulations  arc  divided  into  three  classes:  Smarthroais,  or  immovable 
joints;  Ampkiarthrojis,  or  mixed  joints;  and  Jjiarlhrosit,  or  movable  joints. 


1,  SvxABTHnosrs.    Immovaulk  Articulations, 

SyTtarthmii  (ai-',  with,  i»Stat,  a  jm'nl)  or  Immovable  Jointi  include  all  those 
articulations  in  which  llie  surfaces  of  the  1>ones  are  in  nlmoMt  direct  couiaot.  not 
separated  by  an  intervening  synovial  cavity,  and  immovably  wjimected  with 
each  otlier,  a:^  between  tlio  Ixmea  of  tho  cranium  and  face,  excepting  the  lower 
jaw.  The  varieties  of  aynartliroais  are  tliree  in  number ;  Suturn,  Schindylesis, 
and  Gomphoais. 

Svtura  (a  seam).  Where  the  articulating  surfaces  are  connected  by  a  series  of 
processes  and  indentations  interlocked  together,  it  is  termed  sutvravera;  of  which 
there  arc  three  varieties,  sutura  dcntata,  sutura  sernita  and  Kutura  limboeo.  The 
Horfacea  of  the  bones  are  not  in  direct  contact,  being  separated  by  a  layer  of  mem* 
hraue  continuous  externally  with  tho  jjcricranium,  internally  with  the  dura  mat«r. 


SUBDIVISION   INTO  THREE   CLASSES. 
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The  mtitra  <ltnla(a  {fkm.  a  imtU)  in  »o  called  from  tlie  tooth-like  form  of  the 
projecting  nniciilur  procisi^eis  a-i  in  tJio  suture  betvrcen  the  paritiial  tjou^A.  In 
the  f*Uura  nerrata  (•erm,  a.  amc),  the  edge^  of  the  two  bones  forming  ilii;  arlicalo- 
tiwo  ufe  serrated  like  the  teeth  of  u  fine  saw,  as  between  Uie  two  ponion,-i  of  the 
froaul  bone.  In  the  tutara  UmlMsa  (Umbta,  a  sttvaije),  besides  the  dentattxl  pro- 
oesjea,  there  i^  a  certain  degree  of  bevelling  of  the  anicular  surfaces,  so  thai  llie 
bones  overlap  one  another,  ha  in  the  suture  between  the  parietal  and  tronial  bones. 
Where  the  articulation  is  formed  by  roagheoed  aurfaces  placed  io  apposition  with 
one  another,  it  U  termed  the  fahe  aulure,  suitara  notka,  of  which  there  are  two 
kinda,  the  ttUttra  iquamosa  {s'juama,  a  scaU),  form«Kl  by  tlio  ovorlappiug  of  two 
conttgoom  bonea  by  broad  bevelled  margins,  aa  ia  tbo  tcmporo-panotal  «r  squa- 
mous suture;  and  the  sutvra  karmonia  (dpnv,  to  adapt),  where  there  is  simple 
apposidoD  of  two  contiguous  rough  bony  surfaocss,  ud  in  the  articulation  hetweca 
the  two  superior  maxillary  huiiufv  or  of  the  hurizoutal  plattu;  of  the  palate. 

&hindi/leaia  (-i^uAvXipx,  a  jUsuir)  is  thut  form  of  articulatiuu  Jn  which  u  thin 

Elate  of  bone  is  rccioivcil  iiiio  it  clelV  or  fissure  fonued  by  thu  KuiKtmtiuu  of  two 
uairue  of  another,  im  in  tbe  articulation  of  tliu  ro»lnim  of  the  sphenoid,  and 
perpendicular  plate  of  tlie  etlimoi<I  with  the  vomer,  or  in  the  reception  of  the  latter 
in  the  G^t^ire  Lictween  the  superior  maxillary  and  palate  bones. 

OntuphoiU  {^^at,  a  nait)  is  an  articulation  formed  by  the  indertion  of  a  conical 
process  into  a  socket,  as  a  nail  is  driven  into  a  hoard,  aud  is  illustrated  in  the 
arttculatton  of  the  teeth  in  the  alveoli  of  the  maxillary  bones. 

2.  AMPnuRTnnosis.    Mixed  Abticdlatioss. 

Amphiartkrosis  (!(•♦',  on  ail  sides^iv9fot,  a  jqi'jU)  or  Mixfxl  Articwlalhn.  In  this 
form  uf  articulntiou,  the  contiguous  oksuous  surliici-jt  arc  outinccted  together  by 
broad  flattened  di^ks  of  fibro-uartibige,  wliieb  ndb^re  to  the  t;ii<ls  of  both  buiiea,  as 
in  the  articulation  belweeu  tbe  bodies  of  tlie  veriehrie.  aud  first  two  pieces  of  the 
Aernuin ;  or  the  articulating  surGwe^  are  covered  with  fibru-cartilage,  partially 
lined  l>y  s^iioviiil  utembraiie,  and  connected  togiiher  by  exicrual  luj&meuts,  as  in 
the  itaenviliac  and  pubio  symphyses;  both  these  Ibrnis  being  capable  of  limited 
motion  in  every  direction.  The  former  resemble  the  synartbnxlial  joints  in  the 
oontiuuity  of  ifieir  surfaces,  aud  ahisence  of  synovial  sac;  iho  latter,  the  diarthro- 
diaL  These  joints  occasionally  l»econie  obliterated  in  old  a^e :  this  in  frwjncntly 
the  case  in  the  interpubic  articulation,  and  occasionally  in  Uie  intervertebral  and 
aaoro-iUac. 

S.  DlABTHEOSIS.     ifoVAHLE   A KTICi: LATIONS. 

Diarthroaia  (Jci,  through,  opSpw,  a  Joint).  This  form  of  articulation  includes  the 
greater  oumlwr  of  the  joints  in  the  body,  mobility  being  their  distinguishing 
character.  They  arc  formml  by  the  approximation  of  two  contiguous  bony  sur- 
Eioes,  covered  with  curtilage,  conticutod  by  ligami-Dts,  aud  lined  bv  svnovial 
membrane.  The  varieiic;*  of  joints  in  this  cljiss  have  been  detcrminwl  by  the  ktod.]! 
of  motion  iwrmitlei!  in  eiich,  and  arc  four  in  number:  ArtbroJia,  Euarthrosiah 
Ginglymus,  Diarthra^iji  Kolatonus. 

i^Aril4j-aUia  is  that  form  of  joint  which  admits  of  a  gliding  muvomcut:  it  ia 
by  the  approximation  of  plane  siirfacci^  or  one  sTightly  conwivc,  tbo  other 
itly  convex ;  titc  amount  of  motion  between  them  being  limited  by  tbe  ligii- 
lunts,  or  osseous  processes,  surrounding  the  articulation,  as  in  the  articular 
processes  of  the  vcrtcbrse,  tcmporo-maxiUary,  atemo.clavicular,  and  aoromio-elnvi- 
oular,  inferii>r  rmlio-ulnar,  carpal,  carpo-metacarpal,  superior  tibio-fihular,  tarsal, 
and  tun«o<metatarsal  articulations. 

E'VtrthrmU  u  that  form  of  joint  which  is  capable  of  motion  in  all  directions. 
It  is  formed  by  the  reception  of  a  globular  head  into  a  deep  cup-like  cavity  (hence 
the  name  ball  and  socket),  the  parts  being  kept  in  iippositiou  by  a  capsular  liga- 
ment slrengthcnc<l  by  accessory  ligamentous  bauds,  £xjimplcs  uf  this  funu  of 
aiticahuiou  aru  found  in  the  hip  and  shoulder. 
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ABT1CULAT10H3. 


Oinghjm^  or  JTinijf-joint  (yrrfl-i'i^t,  a  hinge).  In  this  form  of  joint,  the  articular 
surfaces  are  mouldwi  to  ca«h  olhor  in  such  a  manner  as  to  permit  motion  only  in 
two  directiona.  forwunis  and  bitckwiirda,  the  extt-nt  of  motion  at  the  rtmc  ome 
being  coasidcrablc.  Tliu  ttrticiiliir  surfacoa  are  oonnectwd  together  by  inrong 
lateral  ligaments,  wiiich  form  t!ii;ir  i'lii«f  bond  of  unioa.  The  most  perfect  forms 
of  ginglymi  arc  the  elbow  and  tuiklc ;  the  kouc  is  Icea  perfect,  as  it  allows  a  »1jgbt 
degree  <^ rotation  in  certain  position)!  of  the  Limb:  there  are  also  the  metatarao- 

Ehalangeal  and  phnlangcid  joints  in  the  lower  extremity,  and  the  melacarpo-plia- 
iDgeal  and  phalaugcal  joints  in  tho  upper  extremity. 
ZHarthroais  rotatoriiu  or  Lateral  Gini)bfviiia.  Where  the  movement  is  limited 
to  rotation,  the  joint  is  formed  by  a  pivol-tikc  process  turning  within  a  rin^  or 
the  ring  on  the  pivot,  the  ring  being  formod  partly  of  bone,  pnrtiv  of  liganwnt 
In  the  articulation  of  the  odontoid  process  of  the  axis  with  the  atlas,  the  rios  ie 
formed  in  front  by  the  anterior  arch  of  the  athis;  behind,  by  the  tran&%'crse  tisa- 
ment:  here  the  ring  rotates  round  the  odonlnid  proocss.  In  the  superior  radio- 
ulnar articulation,  tile  ring  is  formed  partly  by  tiic  !«wrr  sigmoid  «i%-ity  of  the 
ulna;  in  the  rest  of  its  extent,  by  the  orbicular  ligament:  here  the  h«aa  of  the 
radius  rotates  within  the  ring. 

Subjoined,  in  a  tabular  form,  are  the  names,  distinctive  character,  and  examples 
of  the  different  kinds  of  articulations. 

/toothdiko  proo 
I     Intcrpanetal 
I  turo. 
*  \     '^-  '^ww*".  having 

Svtura         x'Ta  Wrrated   v<.lge;s   like 
/(true),  urticulalion  (the  teetli  of  a  saw. 
'  by  indented  bor-^^     InteriKintul      su- 
dors. |ture, 

J  iS'.  LinilMua,  having 
/bevelled  margins, 
I  and  dentated  pro- 
I  cesses. 

\     Fronto-parietal  su- 
ture. 


Sutura.    Arti- 
/culation  by  pro- 
cesses and  mdi?nt-' 
ationsintcrlocked 
I  together. 


^/narthrosCf  or  Tin-| 
movable  Joint.  Sur- 
faces separated  by 
fibrous  membrane,  no 
intervening  synovial 
cavity,  and  immova- 
bly connected  with 
each  other. 

Example:  bones  of 
the  cranium  and  fiice, 
except  lower  jaw. 


S.  S^nmota,  form- 
ed by  thin  bevelled 
margins  overlapping 
eanh  other, 
jStduKi      110^  \    Temporo  •  parietal 
(ft^),arti<3uIation  isuture. 
\by  rough  surfaces.  \     X  Harmonia,  form- 
ed by  the  apposition 
/of  contiguous  rough 
I  surfaces. 

Ituurmaxilhuy  i»vi 


nnre. 


Schinihj'Usxf.     Articulation  formed  bv  the  reception  of  a 
thin  plate  of  bone  into  a  lissure  of  anotWr, 
Hnstrum  of  H])benoid  with  vomer. 
Qomj^uait.    An  articulation  formed  by  the  inaertion  of 
\a  conical  process  into  a  socket 


4 


Tooth  in  socket. 


J 


SURDIVISION   INTO  inViEK  CLASSES- 
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/    1.  Surfivoea  connected  by  fibro-cartilag)^  not  MpArated  bj 
I  synovial  membrane,  and  having  limited  motion.    Boditss  i 

Uixou  Artigulation.  1     2.  Surfaces  covered  by  fibro-cartilago ;  lined  by  a  partial  ^ 
\  syuoviiiL  membrane     Sucro-Uiuo  and  pubic  symphyses 

(ArthrDiiia.  Cliding  joint;  artioulniion  by  (ilane  suif&oefl; 
wltioh  glide  upon  e«i„-})  other.    As  in  stemoclavicukr  and 
acroinio-olavicular  aniculations. 
EnarthTwin,  Ball-aDd-sockel  joint;  capable  of  motion  in 
all  directions.   Articulation  by  a  globular  head  rct'civvd  into 
ja  cup-like  cavitv.     As  in  bip  and  ebouHer-joinU. 
(     Qinijtymu*.  Hinge  joint;  motion  limited  to  (wo  dircutiona, 
forwards  and  backwards.     Articular  surfaces  fitted  together 
Jso  as  to  permit  of  movement  in  one  plane    As  in  the  elbow, 
(ankle,  and  knee, 

I      DiarlhrotU  ntttiariiu.   Articiilntion  by  a  pivot  i>T 
1  turaiug  within  a  ring,  or  ring  around  a  pivot.     As  in  sup4*1 
Vrior  radio-uloar  articulation,  nod  atlo-axoid  joinL 


DiarViroaia, 
Movable  Joint. 


The  Kinds  or  Movkment  admittkp  rx  Joixts. 

The  movemcnU  adinisiiblc  in  joints  may  bo  dtvideil  into  four  kinds^  gliding, 
angular  movement,  oireumd action,  and  rotation. 

Olidiny  movenutni  in  the  most  simple  kind  of  motion  that  can  take  place  in  a 
joint,  oDo  Buriace  gliding  over  another.  It  is  common  to  all  movable  joint'* ;  but 
in  some,  att  in  the  articulation.'i  of  the  car]>us  and  tarsus,  is  the  only  motion  per* 
toiUed.  This  movement  ia  not  confined  to  plane  surfaces,  but  mav  exist  between 
any  two  contiguous  surtaceE^  of  whatever  form,  limited  by  the  ligaments  which 
incloM  the  articulation. 

A'l'/ttftir  movaneiU  occurs  only  between  the  long  bonee,  and  may  take  place  ii 
four  directioni^foni-ards  or  backwanln,  coDKtiiutingnexion  and  extension,  or  mwardi 
and  oatwarda,  which  constitutes  sbduetiun  and  adduction.  Flexion  and  exteni^iioal 
are  confined  to  the  strictly  gin^lymoid  or  hinge-joints.  Abduction  and  udductioo,* 
combined  with  flexion  and  extcnsiuu,  are  met  with  only  in  the  most  movable 
joiuta;  as  in  the  hip,  shoulder,  and  metacarpal  joint  of  the  thumb,  and  partially 
in  the  wrirt  and  ankle. 

CireuTndtwlwn  is  that  limited  degree  of  motion  which  takai  place  between  ih« 
bead  of  a  lx>ne  and  it*  nrtieukr  cavity,  whilst  the  extremity  and  sides  of  a  limb] 
arc  made  to  oircumiwribe  a  conical  spaoa  the  base  of  which  corresponds  with  choj 
inferior  extremity  of  the  limb,  the  apax  with  the  articular  cavity ;  aad.  is  best  seeo ' 
in  Uie  shoulder  and  hip-joints. 

Rotation  is  the  movement  of  a  bone  upon  its  own  axis,  the  bone  retaining  the 
nme  relative  situation  with  respect  to  the  adjacent  parts;  as  in  the  nrliculittiou 
between  the  atlas  and  axis,  where  tbo  odontoid  process  serves  as  a  pivot  around 
which  the  atlas  tiirus:  or  in  the  rotation  of  the  radiu^iupon  the  humerus,  and  alw 
in  the  hip  and  sliuulder. 

The  articulationii  may  he  arranged  into  thodo  of  the  trunk,  those  of  the  upper 
extrcniity,  and  thoac  of  tlio  lower  extremity. 
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ARTICULATIONS. 


ABTICITLATIONS  OP  THE  TEUNK. 

Tliese  may  he  divided  into  the  following  groups,  viz : — 

I.  Of  the  vertebral  column.  V.  Of  tlic  ribs  witb  tlic  vertebrae, 

n.  Of  the  atlafl  with  the  axis.  VI.  Of  the  cnrtilages  of  thw  ribs  with 

HL  Of  the  spino  with  the  crunium.  the  stvriuim,  uiid  with  each  other. 

1,  Of  the  atlas  with  llioooi'iiiitiil  bone.    VII.  Of  thcstvnmm. 

2,  OftLciixis  with  the  occipital  bone.    VTIT.  Of  the  pelvis  with  the  spine. 
rV.  01'  the  lower  jaw.  IX,  Of  tJie  pelvis. 


1.  ARTICULATIONS  OF  THE  VERTEBRAL  COLUMN. 


The  different  segments  of  the  spine  iire  conneetwl  together  by  ligaments,  wbidl 
admit  uf  llie  sjiine  urrniigftment  as  the  verti-bnu,  Tlicy  mav  be  ijivideii  into  five 
1.  'I'huse  eonnocling  tlio  lo'lirs  of  llie  vortohras.  2.  Tho^w  connecting  the 
3-  'riioi<t!  connecting  tlie  arU'irular  pmmssrs.  4.  The  ligaments  con- 
necting the  sjiinotis  proce^sfs.     5.  Those  of  the  Iraitsvtrxe  prarasfs. 

The  anicutalion  of  the  bodhs  of  the  vertebras  with  each  oilier  forms  a  series  of 
ampbiartbnKlial  joints;  whilst  those  bctweea  the  articular  jtroetssea  form  a  series 
of  arthrodial  joints. 

1.  The  LioAMESTS  of  the  Bodiks. 

Anterior  Common  Ligament,  PoHtcrior  Common  Ligament. 

Intervertebral  Substance. 

The  Anterior  OtmtTion  Liyammi  (G^.  116)  is  a  broad  and  strong  band  of  liga- 
mentous fibres,  which  extends  along  the  front  surface  of  the  bodies  of  the  vertebne, 
from  the  axis  l^j  the  snenini.  It  is  brooder  below  than  above,  and  thicker  in  the 
dorsid  than  in  the  eerviwd  or  lumbar  regions ;  it  is  iilsu  somewhat  tliieker  of^iosite 
the  front  of  the  body  of  each  vertebra,  than  ojiposite  the  iiitt'r vertebral  substance. 
It  is  attached,  above,  to  the  body  of  the  axis  by  a  pointed  process,  whieb  is  con- 
nected with  tlie  tendon  of  origin  of  the  Longu,s  colli  muscle;  and  extends  dowQ 
aa  far  a.^  the  upper  bone  of  the  sacrum.  It  consists  of  den.'«e  iongitudmal  fibres 
which  are  intimately  adherent  to  the  intervertebral  aulwlanco  and  prominent 
margins  of  the  verteora?,  but  less  closely  with  the  middle  of  the  bixlies.  In  the 
latter  situation  the  fibres  arc  exceedingly  thick,  and  serve  to  fill  up  the  concavities 
on  tlicir  front  surface,  and  to  make  the  anterior  surface  of  the  spino  more  even. 
This  ligament  is  composed  of  Severn!  layers  of  fibres,  winch  vary  io  length, 
bat  arc  closely  inlerlaeed  with  each  other.  The  most  superficial  or  longest  fibres 
extend  between  four  or  five  vcrtcibra;.  A  sceoiid  subjacent  set  cxt«nd  botwcoi 
two  or  three  vertebno;  whilst  a  thinl  sot,  the  shortest  find  dvcpcstr  exttind  from 
one  vertebra  to  the  next.  At  the  sides  of  the  bodies,  this  ligament  consixfas  of  a 
i)w  sliort  fdjroM,  which  puss  fri)m  one  vertebra  to  the  next,  separated  from  the 

«lian  portion  by  largo  oval  a]iertures,  for  the  passage  of  vessels. 

The  Pad'rriDr  Viimm^n  Li'jainrui  is  .situated  Within  tiie  spinal  cnnal,  and 
extends  along  the  posterior  surface  of  the  bodies  of  the  vertebrse,  from  Ibe  body 
of  the  axis  above,  where  it  i.s  continuous  with  the  oiwipito-axoid  ligament,  to  tbe 
sacrum  below.  It  is  broader  at  the  upper  than  at  the  lower  part  of  the  spiDS^ 
and  thicker  in  the  dorsal  than  in  the  cervical  or  lumbar  regions.  In  the  siloatioa 
of  the  intervertebral  subsUinco  and  contiguous  margins  of  the  vertebn^  wbsre 
the  ligament  is  more  iiitiiu&tely  adherent,  it  is  broad,  and  presents  a  series  of 
dentations  with  intervening  concave  margins ;  but  it  is  narrow  and  thick  over  the 
centre  of  the  bodies,  from  which  it  is  separated  by  the  vmie  hiua  vcrUirte.  This 
ligament  is  composed  of  smooth,  sliining,  longitudinal  fibres  denser  and  more  com- 
pact than  those  of  the  anterior  ligament,  and  composted  of  a  siiperfictal  layer 
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apying  the  interval  between  three  or  four  verteliwp,  and  of  a  deeper  layer, 

wbicb  extends  between  ooe  venebra  and  the  next  adjacent  to  it     It  is  separated 

from  the  dura  mater  of  the  spiaai  cord  by  some  loose  fiUmentous  tissue,  very 

liable  to  serous  infiltration. 

The  intfTtfrUbrai  StUitfarux  (fig,  116)  ia  a  lenticular  disk  of  fibro-cartilagc, 

intcrposod  betireuu  the  adjacout  surfaces  of  the  bodies  of  tbe  vcrtebrsn,  bom  the 

axis  to  tbe  sacrum,  forming  the  chief  bond  of  couuoctiou  between  these  boucik 

Tliew  di«k8  vary  in  shape,  »izc.  and  thickness,  in  difleront  parts  of  the  spine.     In 

M/Mpe,  ihey  «ccural«ly  corR-spond  wilh  tin;  surfaces  of  the  bodies  between  which 

tliey  are  placed,  being  oval  intbc  ccrvicitl  nud  lumbar  regions,  eirculwr  in  thedorital. 

Their  sice  is  greatest  in  the  lumbar  region.     In  thiclmrm,  they  vary  not  onlv  in 

the  ditferent  regions  of  the  spine,  but  in  different  paiiA  of  the  »am&  region:  inus, 

ther  are  naiformly  thick  in  the  lumbar  region :  lhiclce:tt,  in  front,  in  IJie  oerWcal 

aua  lumliar  regions  which  are  convex  furwardtf ;  and  behind,  to  a  slight  extent 

in  tbe  dorsal  region.    They  thus  contribute,  in  a  great  measure,  to  the  curvatures 

* 
Fie-  1  IA. — Verifcal  SvoUon  «f  tero  Vortcbrtc  and  their  Ligunwnt*,  tr<m  the  Lnmliar  Region. 
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of  tlie  BTiine  in  the  neck  and  loins;  wliilst  the  concavity  of  the  dorsal  region  is 
cfaielly  aue  to  tbe  ithape  of  the  bodies  nf  the  verlcbriu.  The  intervf  rtehral  diitks 
form  about  one-fourth  of  the  »pinal  column,  excliwive  of  the  lirtit  two  vertehraj; 
they  are  not  oquallj  distributed,  however,  between  the  various  bonea;  the  dorsal 
portion  of  the  spine  having,  in  proportion  to  its  length,  a  mach  smaller  quantity 
than  in  the  ecrviool  and  lumbar  repons,  which  necessarily  gives  to  the  latter  parts 
pester  pliancy  and  freitium  of  movemi-nt.  The  intervertebral!  disks  arc  adherent, 
by  thoir  surfuew,  to  the  adjacent  purls  of  the  bodies  of  the  vertebra) :  and  by  Ihcir 
circuniferenoe  are  closely  conucctwl  in  front  to  the  anterior,  and  behind  to  the 
jiosterior,  common  ligament ;  whilst,  in  the  dorail  region,  they  are  connected 
tateTmlly  to  the  heads  of  thotw  ribs  which  articulate  with  two  vcrtobne,  by  means 
of  the  interartienlar  ligament.  They,  conseii«eully,  form  purl  of  the  artiouhir 
cavities  in  which  tbe  heaflit  of  these  bones  are  reueived. 

The  intervertebral  substance  is  eomjKi«d,  at  its  circumference,  of  lamina>  of 
fihrons  tissue  and  fit^ro-carlilage ;  and,  at  its  centre,  of  a  soil,  elastic.  piili>y  matter. 
The  bunituc  are  arranged  concentrically  one  within  the  other,  with  their  edges 
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turned  towards  the  corresponding  sarfkccs  of  the  vcrtcbrsE,  ornd  consist  of  (iltcmate 
pliit«c4  of  fibrutu  luwuv  mid  Hbro-t^arlilugc.  Tliwsc  [>\Mcs  are  nut  quite  vertiail  ia 
their  direction,  those  iitmr  llie  circuiiiterunce  Iwiiig  curved  outwardi*  and  closely 
approxlaiated,  v,iiilsi  those  nearest  llie  coiitre  curve  in  the  o)>po«ite  directi(>n,aiio 
are  somewhat  more  widely  seiiarated.  The  fibres  of  which  eauli  plate  is  compoeed 
are  directed,  for  the  moat  part,  obliquely  from  above  downwards ;  the  libree  of  an 
adjacent  plate  have  an  exactly  opposite  arrangement,  varying  in  their  direction  in 
every  layer ;  whilst  in  ftome  few  they  are  horizontal.  T"lii«  laminar  arran^ment 
Ijclongs  to  about  iho  outer  half  of  each  disk,  the  central  part  beinff  occupiL-d  by  ■ 
pulpy,  highly  ela^^ic  subaiance,  of  a  yellowish  color,  which  rises  up  con- 
lenibiy  above  the  surrounding  level,  when  the  disk  is  divided  horizontally. 
Tliis  substance  prcstMits  no  concentric  arrangement,  and  consists  of  white  fibrous 
tusue,  liaving  iutvrs)x.-nied  cells  of  variable  shape  and  size.  The  pulpy  nialter, 
whieh  IK  cspeoiRliy  well  developetl  in  the  lumbar  region,  is  t>upiirated  iVwm  imme- 
diate conLict  with  the  vertebnu,  by  the  interposition  of  thiu  plates  of  cartilage. 

2.  LlOAMKNTS   COSXECnSO   THE  LaMINA 
Ligameuta  Subflava. 

The  lAgamenta  Svhjlava  are  interjiosed  between  the  laming!  of  the  vertebra^ 
iVom  the  axiei  to  the  ttacrum.  They  are  moeit  diatinot  wlien  seen  Irom  the  interior 
of  the  spinal  canal :  when  viewed  from  the  outer  surface,  they  appear  short,  being 
overlapped  by  the  laminje.  Each  lijjamont  consists  of  two  lateral  portions,  whic£ 
commence  on  each  aide  at  the  root  of  either  articular  process,  and  pass  backwards 
to  the  point  where  the  laininai  converge  to  form  the  sjjinous  process,  where  their 
margins  are  thickest,  and  separute^l  by  a  slight  interval,  filled  up  with  areolar 
tissue.  These  lignmentjt  consist  of  yellow  cla,stic  tissue,  the  fibri-s  ot^  which,  almoet 
perpendicular  in  direction,  are  atlaclied  to  the  anterior  surface  of  the  margin  of  the 
lamiua  above,  and  to  the  posterior  surfiice,  as  well  as  to  the  margin,  of  the  lamina 
below.  In  the  cervical  region,  they  are  thin  in  texture,  but  very  broad  ami  long; 
they  become  thicker  in  the  dorsal  region,  uu<I  in  the  lumbar  aci^uire  very  eonsi- 
derublu  thickness.     Their  highly  elastic  j>ru[>erty  serves  to  preserve  the  upright 

E^rture,  and  to  counteract  the  efforts  of  the  flexor  muscles  of  the  spine.     Them 
gaments  do  not  exist  between  the  occiput  and  atlas,  or  between  the  atlas  and  axis. 

3.  LiQAMBSTS  cwxsKcnsJo  nra  Abticulab  Pbocess. 

Capsular. 

The  Cajitttlar  hiijamenfii  are  thin  and  loose  ligamentous  mc.%  attached  to  the 
contiguous  margins  of  the  articulating  processes  of  each  vertebra,  through  the 
greater  part  of  their  circumference,  and  completed  internally  by  the  ligamenta 
Kubflava.  They  are  longer  and  more  loose  in  the  cervical  than  in  the  dorsal  or 
lumbar  regions.  The  capsular  ligaments  are  lined  on  their  inner  surface  by 
synovial  membrane 

4t.  LlQAlIKSTS  CONKKCTmO  THE  SPIN'OCS   PROCESSES. 
Intcr-spinoua.  Supra-spinous. 

The  TrU^spinous  Ligammit,  thin  and  membranous,  arc  interposed  between  the 
ninous  processes  in  the  d>>rsal  and  lumbar  regions.  Each  ligament  extends  tVom 
the  root  to  ncjir  the  Kumiriit  of  each  spinous  proce-«s,  and  connects  togetlier  their 
adjacent  mjirglns.  They  arc  narrow  and  clongnteil  in  the  dorsal  region,  broadei; 
quadrilateral  in  form,  and  thii:ker  in  the  lumbar  region. 

Tho  Suprn-spitwm  Ligament  ia  a  strong  fibrous  conl,  which  connects  together 
tike  apices  of  the  spinous  processes  from  the  seventh  cervical  to  the  spine  of  the 
lucrum.  Tt  is  thicker  and  broader  in  the  lumbar  than  in  the  dorsal  region,  and 
intimately  blended,  in  both  situations,  with  the  neighboring  aponeuroses.     The 
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leiol  Obrvs  of  tliiit  ligamvut  connect  llireo  i>r  four  vertebrte;  those 
~  p«««  betw««a  two  or  tlirvc  vvrtcbru: :  wliiUt  iho  deepest  connect  the 
oontigaons  extreniitieit  of  ovighboriug  vertehne. 

6.  LtQAMKXTIi  CONXKCTISQ  THE  TrASSVEKSK  PrOOKSSES. 
Inter-transverae. 

The  Tnler-tranavtne  Li^ments  coiuiist  of  &  few  thin  scattered  fibres,  interposed 
between  ibe  traiwverae  proceasea.  They  are  generally  wanting  in  the  cervical 
region:  in  tbc  dursal,  they  are  roundod  cords;  in  the  lumbar  regtoo,  thin  and 
membranoas, 

AciionJi.  The  morcmcuu  permitted  in  the  fipinal  column  are,  Flexion,  Extcn- 
BOO,  Lateral  movement,  Circumduction,  and  Rotation. 

In  FlccioH  or  movetncat  of  the  spine  forwardx,  tho  anterior  common  ligament 
is  relaxed,  and  the  intervertebral  sub«tauov«  are  compn.'«.'«<.tl  in  front;  the  posterior 
common  ligament,  the  ligamenta  subflava,  aad  the  intvr-Kgiinoujt  and  i5upr«-:>{iiiMv)t) 
ligamenti  are  slrt^lchcd,  as  well  iw  tlie  jwsterior  fibres  of  the  Jntervertehml  dt:<k». 
The  interspacai  Iwtween  t!ie  taininai  are  widened,  and  the  inferior  artiouliir  pro- 
cesses glide  ujiwanls,  upon  the  articular  prooemesorthe  vertebrae  below.  Flexion 
18  the  most  extensive  of  all  tiie  movements  of  the  spine. 

In  KxtewtoH  or  movement  of  the  apiue  backwarati,  an  exactly  onposile  di^o- 
sttion  of  the  parts  takes  place.  This  movement  is  not  extensive^  bemg  limited  oy 
the  auterior  common  lignmcnt.  and  by  the  approximation  of  the  spinoua  processes. 

Flexion  and  extension  are  most  free  in  the  lowvr  part  of  the  lumbiir.  and  in  the 
oervical  r^giorM;  extension  in  tho  latter  region  biding  greater  than  flexion,  the 
reverse  of  which  exists  in  the  lumbar  region.  Thette  movements  are  least  free  in 
the  middle  and  upper  part  of  the  back. 

la  LaSeral  SfoomaU,  the  sides  of  llie  intervertebral  di*k«  are  oompreased,  the 
extent  of  mutioti  being  Iimite<l  by  the  resistance  offered  by  the  surrounding  liga- 
ment^ and  by  tlie  apjiroxi  Illation  of  the  transverse  processes^  This  movement 
may  lake  place  in  any  part  of  the  ^pine,  but  is  most  free  in  the  neclc  and  loins. 

(7i>i^unKiu<:/tan  Li  very  limited,  ami  in  produced  merely  by  a  soooenion  of  the 
preceding  movemenUi. 

notation  b  produced  by  the  twisting  of  the  intervertebral  aubstanoes;  thii^ 
idtliough  only  slight  between  any  two  vortebrse,  produces  great  extent  of  move- 
ment, when  it  takes  place  in  the  whole  length  of  the  spine,  the  front  of  the  columa 
being  tuciie>l  to  one  or  the  other  side.  This  tnoveraont  takes  place  only  to  a  slight ' 
extent  ia  the  neck,  but  in  more  free  in  the  lower  part  of  the  dorsal  and  lumEar 
twonn. 

It  is  thus  Men,  that  the  ctrvicat  region  enjoys  the  greatest  extent  of  each  variety 
of  movement,  flexion  and  extension  being  very  free:  ]at>.Tal  movement  and  rota- 
tion, although  letiti  extensive  tlian  the  former,  1)eirig  greater  than  in  any  other 
Kjgion.  In  the  dorsal  region,  especially  at  II^  iipper  pitrl,  the  moveinenljt  are  most 
hmilod ;  flexion,  extension,  and  lateral  motion  taking  place  only  to  a  slight  extent. 
Ia  tlic  iumlar  region,  all  the  movements  are  very  iree. 

IT.  ARTICTJLATION  OF  TflE  ATLAS  WITH  THE  AXI9. 

The  articulation  of  the  anterior  arch  of  the  al1a.-<  with  the  odontoid  process  forms 
a  lateral  giuglymoid  joint,  whihit  lliat  between  the  aniculaling  processes  of  tho 
two  bones  forms  a  double  arthrodia.     The  ligamenta  of  this  articulation  are  the 

Two  Anterior  Atloaxoid.  Transverse. 

Posterior  Atloaxoid.  Two  Capsular. 

Of  the  Two  Anterior  AtJo-axoid  LigamenU  (fig,  !I7\  the  most  snpcrlicial  is  a 
rounded  conl,  :>itnated  in  the  middle  line ;  attached,  above,  to  ihe  tuoerele  on  the 
anterior  areh  of  the  atlas ;  below,  to  the  base  of  the  odontoid  jin.x'exi  and  \tiAy  (A 
the  axiiL     The  deejMjr  ligament  is  a  membranous  layer,  attached,  above,  to  ths.-j 
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'  below,  to  tlie  upper  edge  of  tlie  Umiiue  of  the  axifi.    Tbis  ligament  mipptics  the 
'  place  of  tlie  ligameata  subfiava,  and  is  in  relation,  behind,  nith  the  Inferior  oblique 
muscles. 

The  Transverse  LigametU  (figs.  119  and  120)  is  a  thick  and  strong  ligamcntooa 
band,  whiirh  arches  avros  the  riiig  of  the  atlas,  and  serves  to  r«tain  the  odootoid 
process  in  finn  connection  with  its  anterior  arch.  This  ligament  is  flattened  from 
before  backwards,  broader  and  thicker  in  the  middle  than  at  cither  cxtrcmitj,  aitd 
finnlj  attached  on  each  side  of  the  atlaa  to  a  small  tubcrclo  on  the  inner  surface  of 
each  of  \\s  lateral  masses.  As  it  crosses  the  odontoid  process,  a  nnutl  fiwciciiUia 
is  derive"!  from  its  upper  and  lower  borders;  the  (brntur  {>assing  iipwaniit,  to  be 
inaertcd  iutu  the  basilar  process  of  ttiti  oooipital  buue;  the  latter  downwards;  to 

It(.  IID. — Arllcolltlon  botwran  Odaatold  Ptoocu  asil  Alio*. 
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be  attached  to  the  root  of  the  odontoid  proces-i:  henee,  thLt  ligament  has  received 
the  Datnc  of  emr'/ortn.  The  transverse  ligament  divides  the  ring  of  the  alias  into 
two  uiKM[ual  parbi:  of  these,  the  posterior  and  larger  serves  for  the  transmission 
of  the  cor^I  and  iu  membranes;  the  anterior  and  smaller  serving  to  retain  the 
odontoid  prooetts  in  its  pmitiou.  The  lower  border  of  the  space  betwuen  the  atlas 
and  transvente  ligament  Iteing  smaller  than  the  upper,  on  account  of  the  transver^^ 
ligament  embracing  firmly  the  narrow  neck  of  too  odontoid  process,  this  process 
it  retained  in  firm  connection  with  the  atlas  when  all  the  other  ligaments  have 
been  divided. 

The  Capfular  Lirjamaxia  are  two  thin  and  loose  capsules,  connecting  the  articu* 
lar  surfaces  of  the  atlaa  and  axis,  the  fibres  being  strongest  on  the  anterior  and 
enemal  part  of  the  articulation. 

There  arc  /our  Synovial  Mtmbrane^  in  this  articulatioiL  One  lining  the  inner 
sur&ce  of  each  of  the  capsular  ligaments:  one  Ijctwccn  the  anterior  surface  of  the 
odontoid  process  and  uutcrior  arch  of  the  atliis ;  and  one  between  the  posterior 
Mrlacc  of  the  odontoid  process  mid  the  transverse  ligiiment.  The  latter  often 
comraunicatcM  with  those  between  the  ooud^lei!  of  the  oo<apit&l  bone  and  the 
articular  surfnccs  of  the  utlas. 

Adioju.  This  joint  is  capitble  of  great  mobility,  and  allows  the  rotation  of  the 
atlas,  and,  with  it,  of  the  cranium  upon  the  axis,  tlie  extent  of  rotation  being 
liotited  by  the  odontoid  ligaments. 


m,  ABTICm-ATION  OF  TUE  SPINB  WITH  THK  CRANIUM. 

The  ligaments  connecting  the  spine  with  the  cranium  may  bo  divided  into  two 
•etc:  1.  Tho««  (.'onnecting  the  occipital  bono  with  the  atlas;  2.  ThoM  connecting 
iho  occipital  bono  with  the  axis. 
18 
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1.  AeTICULATIOS  07  THE  ATLAS  WITH  THK  OCCIPITAI,  BoKE. 

This  articulatioB  is  a  double  artlirodia.     Its  ligameats  arc  the 

Two  Auterior  Oocijiito -atloid. 
Posterior  Occipitii-alloid. 
Two  Lateral  Occipito-atloid. 
Two  Capsular. 

Of  iho  Two  Anterior  Liijamenta  (fig.  117),  the  most  superficial  is  &  strong 
narrow,  rounded  iward,  attaciiud.  above,  to  the  basilar  process  of  the  occiput; 
below,  to  the  tubercle  on  the  nuterior  arch  of  the  atlas:  the  deeper  ligament  is  a 
broad  and  thin  membninous  layer,  which  pushes  between  the  anterior  margin  of 
the  foramen  magnum  above,  and  the  whole  length  of  the  upper  border  erf  the 
anterior  areh  of  the  atliu  below.  This  ligament  \&  in  rehition,  in  froa^  vith  the 
Kecti  antici  minorea;  behind,  with  the  odontoid  ligumcuts. 

The  Pofkrior  OccipUo-atloid  Ligament  (fig.  118)  iM  a  very  broad  hut  thin  mem- 
hniuoua  laTiiinu,  intiinatoly  blended  w-ilh  the  dnni  niat^r.  It  is  connected,  abov^ 
to  tho  posterior  margin  of  the  foramen  magnum;  below,  to  the  upper  border  of 
the  posterior  arch  of  the  atla-s.  Tiiis  ligament  is  incomplete  at  each  side,  and 
forms,  with  tho  superior  intervertebral  notch,  an  opeuing  for  the  passage  of  the 
vertebral  artery  and  anboceipital  nerve.  It  i«  in  relation,  Iwihind,  with  the  Recti 
postiei  minorcs  and  Ohliqui  superiores;  in  front,  with  the  dura  mater  of  tin)  spinal 
canal,  to  which  it  is  intimately  lulheront. 

FiK.  ISO. — Oooipito-axoid  and  Atlo^azoid  Llg&meDts.     Posleiioc  Tlew. 
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Tho  Lateral  Li^aimnls  arc  strong  fibrous  bands,  directed  obliquely  upwards 
and  iuwardis  attaehcd,  above,  to  the  jugulitr  process  of  the  occipital  bone ;  below, 
to  the  base  of  the  transverse  proceiw  of  the  atlas. 

The  Cufniular  LiyammU  surround  the  eondyles  of  the  occipital  bone,  and  con- 
nect them  with  tho  articular  surfacps  of  the  alius;  they  consist  of  thin  and  loose 
capsules,  which  inclose  the  synovial  membrane  of  the  articulation.  The  s\'novial 
membranes  between  the  occipital  bono  and  atlaa  communicate  occasionally  with 
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that  betvcen  the  posterior  surlaco  of  tlic  odontoid  pnxwss  ftnd  trnn8v«rse  liga- 
meiit. 

AeUoru.  The  movcmcnW  permitted  in  ibis  joint  are  flvxion  and  extension, 
vhich  give  riac  to  the  ordiiiarv  forwiird  or  Iwickwuni  iimMiiig  of  tin;  head,  be^ideit 
alight  klcral  motion  ti>  one  or  tins  oilier  side,  AVlieii  eitlier  of  lliostt  at-tion-4  is 
carried  beyond  ii  sliglil  exleul,  llie  wliole  oi'  Uie  cervical  poxtioii  of  Uie  &piue 
aeaOa  in  il«  produeiion. 

2.  AimcinJiTioN  or  the  Axis  with  the  Occipital  Boxe. 
Occipito-Ducoid.  Three  Odontoid. 

To  expose  th«i>e  ligaments,  the  Bpinal  canal  should,  he  laid  open  hy  removing 
the  posterior  arch  of  the  atlas,  the  Uttmum  and  spiuous  process  of  tlie  axis,  and  tliat 
portion  of  the  occipital  bone  behind  the  Ibramcu  magnum,  aa  seen  in  fig.  120. 

The  Octipit^tLzoid  Ligament  (Apparatun  liframentosuB  foIU)  ia  situated  at  tha.t 
upper  part  of  the  front  surface  of  the  sijimtl  canal.  It  is  a  broad  and  strong-' 
ligamentous  baud,  which  coi-cra  the  odontoid  proet-sa  and  it«  ligaments,  and  appears 
to  be  a  prolongation  upwards  of  the  posterior  common  ligament  of  the  spine.  It 
is  attached,  below,  to  tiio  posterior  i^urfacc  of  the  body  of  the  axi^  and  bouoming 
expanded  as  it  ascends,  is  inserted  into  the  basilar  groove  of  the  occipital  bone,  in 
&oQt  of  the  foramen  miignum. 

RtUilions.  By  its  anterior  surfiicc,  it  is  intimately  conneote*!  with  the  tnmsvcrsc 
ligament;  by  it^  jxtsu-rior  siirfnce  with  the  dunt  mater.  By  dindinj^  this  ligament 
iraasvcr*ely  acro«^  and  turning  its  cnda  aside,  the  IraoHvente  and  odontoid  ligo- 
■oenU  are  exitosed. 

The  0>tonlni4  or  CAwi  tirjamtnls  are  strong  rounded  fdjrous  cords,  which 
ariae  one  on  either  side  of  the  a]iex  of  the  odonU)id  [jrocesw,  and  ]ia,'ising  oblii^nely 
upwards  and  outwards,  are  inserted  into  the  rough  depressions  on  the  inner  side 
of  the  ooodylea  of  the  occipital  hone.  In  the  triangular  interval  left  between  these 
ligament!!  and  Ihe  margin  of  tlie  foramen  magnum,  a  third  strong  ligamentous 
hand  (lignmentum  suspensorinm)  may  l>e  seen,  which  pa-sses  almost  perpendicularly 
from  Ihe  apex  of  the  odontoid  process  to  the  anterior  margin  of  the  foramen,  being 
iaciroately  blended  with  the  anterior  occipito-atloid  ligament,  and  upper  fasciculus  . 
fA  tho  transverse  ligament  of  the  atlas. 

Afiiww.  Tho  odontoid  ligaments  servo  to  limit  the  extent  to  which  rotation 
of  the  cranium  may  be  carried ;  heuou  they  have  received  the  name  of  c/iw* 

IV.   TRMPORO.MAXIT.LARV  ARTICUTATION. 

This  articulation  is  a  double  arthrodia.     The  pails  enlering  into  its  formation', 
arc,  on  each  side,  the  anterior  part  of  the  glenoid  eavity  of  the  temporal  bone  and 
the  emincntia  articularis  above;  with  the  condyle  of  the  lower  jaw  below.    The 
tigamcills  are  the  following: — 

External  Lateral.  Stylo-maxillary. 

Internal  Lateral.  Cuiwular. 

inlerarticulur  Fibro-cortiluge. 

The  External  Lulcral  Ligament  (fig.  121)  is  a  sthort,  thin,  and  narrow  fasciculus, 
attached  abore  to  tho  outer  mirJhce  of  llie  Kygoina  and  to  the  rough  tubercle  ovl 
its  lower  border ;  below,  to  the  outer  .•«urfaoo  and  pottterior  Ixirder  of  the  neck 
of  the  lower  jaw.  This  ligament  is  broader  above  than  below;  it.*  fihrxis  aro 
placwl  parallel  with  one  another,  and  ilireeled  ohli([ueIy  downwjird*  an<i  back- 
ward*. l-Jxternally,  it  is  covered  by  tho  parotid  gland  and  by  the  integument. 
Internally,  it  is  in  relation  with  tho  interarticular  fibro-oartilage  and  the  synovial 
nembraocs. 


Rurface  is  in  relation  ahovo  with  the  External  pterygoid  muscle;  lower  down  it  is 
sepnratcd  from  the  neck  of  the  condyltj  by  the  internal  maxillary  artery ;  and  still 

more  infcriorly  the  in- 
Fig.  12i— Tomportfinaxillftiy  ArtioxUalion,     lnl«raal  View.  fcrior  dental  vcsaehi  and 

nerve  Bcparato  it  from 
the  ramviD  of  the  jaw. 
lutenially  it  is  in  rela- 
tion with  the  Internal 
pterygoid. 

The  Slt/h-mfuriUary 
Li'jame.nl  is  a  thiu  apo- 
neurotic cord,  wltich  ex- 
tends from  near  the  apex 
of  the  styloid  prooe**  of 
the  temporal  hone,  to 
the  angle  and  posterior 
border  of  the  ramus  of 
the  lower  jaw,  hctwwn 
the  Miissctcr  aud  lu- 
te nial  pterygoid  mus- 
cles. Thix  ligament 
separates  the  parotid 
iroia  tlio  submajullary 
gland,  and  has  attached 
to  its  inner  side,  put  of 
the  fibrea  of  ongin  of 
the  Stylo-gloasoa  mtLicle.  Although  usually  classed  among  the  ligaments  of  ibe 
jaw,  it  can  only  be  considered  as  an  accessory  in  the  articulation. 


TEMPORO-M  AXILLARY. 


1» 


I 


\ 
I 


^S!^ 


'^ 


/, 


I 


The   Cajyfiihr  Ligament  oonsislfi   of  a  lliin  and   loOM  ligaraenloua  capsale^ 
attHclK.ll  ulxive  to  Uiecircmnfrrenci-of  tbcgkiioklciivily  and  ilie  articular  fiur£«»4 
immoiliiuely  in  fix)nt;  below,  to  the  nock  of  tLe  condyle  of  tbe  lower  j»w._  It 
consists  of  a.  few,  tliin  scattered  fibres^  and  c«n  hardly  be  cjonaidered  as  a  distiiKt 
ligament ;  it  is  thickest  at  the  back  part  of  the  articulation. 

Tbe  IrUtrarlievlar  fihrv-cartiiagt  (fie.  128)  is  a  tbin  plate  of  an  oval  form, 
placed  horizontally  between  tho  oon(l>"le  of  tbe  jaw  and  the  glenoid  cavity.  Its 
apper  sarface  is  coitcavo  from  before  backwards,  and  a  little  convex  tran^i-cisely, 
to  accommodate  itself  to  the  ft>rin  itf 

the  glenoid  cavity.  Its  under  sur-  Kfi-  123.— Vcrtionl  s*w!ou  of  Tompcro-mftximry 
bioe,  where  it  is  in  contact  with  ilie 
condyle,  ia  coiieavc.  Itji  circumfer- 
ence ia  oonncoted  extcrnalSy  to  the 
•Xlcrual  lateral  ligament,  internally 
to  the  eapsutar  ligament;  and  in  front 
to  tbe  tendon  of  the  External  ptery- 
goid muMole.  It  is  thicker  at  Ha  cir- 
cumferenoe,  especially  behind,  than 
at  ita  centra  wnere  it  is  somctimeii 
perforated.  The  fibres  of  which  it 
ta  compoaed  have  a  couuculric  ar- 
rangement, more  apparent  at  the  cir- 
cumfcreocc  than  at  tiie  centre.  IIji 
snrfacca  arc  smooth,  and  divide  the 
joint  into  two  cavities,  each  of  which 
ia  fumii-bud  with  a  neparate  synovial  membrane.  "When  the  fibro-cartilage  is 
perforated,  tbe  s^vnovial  membranes  arc  continuous  with  one  another. 

Tbe  Syvttrial  ilemlmrua,  two  in  number,  are  placed  one  nbovc,  and  the  other 
below,  the  fibro-cjiMilage.  The  upi>cr  one,  the  larger  and  looser  of  the  two,  is  con- 
tinued from  tbe  margin  of  the  cartilage  covering  the  glenoid  cavity  and  cmiucntia 
artieiilarts,  o»er  the  upper  .surlace  of  the  flbro-cartilage.  The  lower  one  is  inter- 
posed between  the  under  surfiice  of  the  fibro-cartilage  and  the  ixnnlyle  of  the  jaw, 
being  prolonged  downwarda  a  little  further  behind  than  in  front. 

Ilie  Xrrwi  of  this  joint  arc  derived  from  the  atiriculo-temporal,  and  masseteric 
brauche.'i  of  the  inferior  maxithiry. 

Anions.  The  movements  permitted  in  this  articulation  are  very  extensive. 
Hios,  the  jaw  may  be  dcpresssed  or  elevated,  or  it  may  be  carried  forwards  or 
btckwardis  or  from  side  to  side.  It  is  by  the  alternation  of  these  movements 
performed  in  sueccsatou,  that  a  kind  of  rotatory  movement  of  the  lower  jaw  upon 
ibe  upper  takt^  place,  which  materially  as«i«ts  in  the  mastication  of  the  food. 

If  the  movemcut  of  rlcpression  is  carried  only  to  a  slight  extent,  the  condyles 
remain  in  the  glenoid  ca unties,  liieir  anterior  part  descending  only  to  a  slight  extent; 
but  if  depression  is  wjnsidcmhte,  the  ctmdylcs  glide  from  the  glenoid  Yosbib  on  to 
tbe  eminentia  articularis,  carrying  with  thorn  the  internrticiilar  ilhro-cartilage& 
When  this  movement  is  carriol  to  too  great  an  extent,  as,  for  instance,  during  a 
ooD%-ulsivc  yawn,  dislocation  of  the  condyle  into  the  zvgotnatie  fossa  occurs;  uie 
iotcrarticular  cartUage  being  cftrrie<l  forwards,  and  tlic  capt^ular  ligament  rap. 
ttuod.  When  the  jaw  is  elevated,  the  contiyics  and  fibro-eartilagcs  are  carried 
iMtckwards  iulo  their  original  position.  When  the  jaw  is  carne<l  forwards  or 
istekwurds,  a  horizontal  gliding  movement  of  the  fibro-carlilagc-s  and  condyles 
apon  the  glenoid  oa\'itiea  takes  place  in  tbe  antero-jwslerior  direction ;  whilst  in 
ibe  movement  from  side  to  ado,  this  occura  in  the  lateral  direction. 

V.  ARTICULATION  OF  THE  RIBS  WrrU  TUK  TERTICBH-H. 

Tlie  articulation  of  the  ribs  with  the  vertebral  colmna  may  l>e  divided  into  two 
aeta,    1.  Those  which  connect  the  heads  of  the  ribs  with  the  bodies  of  the  verte- 
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bne;  2.  Tbosc  wliicli  connect  the  neck  luid  tubcrclu  of  tlie  rilw  w-ilJi  tlie  Iraii*,'^ 
1.  Abticulatios  betweex  tue  Heads  of  thk  Kibs  a-nd  the  Bodies 

OF  THE  VkRTKHIU!. 

These  constitute  a  aeries  of  nn^ukr  ginglym«i'l  joint*,  forme<1  l)y  tlie  aiticala- 
tjon  of  the  beads  of  the  ribs  with  the  ciiviliw  on  llift  cotitiffuoua  mi\rgins  of  tha 
lHK!ie.s  of  the  dorsal  vcrtcbrw,  connoitted  together  by  the  following  ligatnetite; — 

Anterior  UoMlo-verlcljnii  or  Stellate. 

Capsular. 

Interarticular. 

The  Anterior  Gjsto-vKrtebral  or  SkllaU  Ligainent  (fig.  124)  connects  the  dnteriof 

jiart  of  the  head  of  each 
rib,  with  the  sides  of  the 
bodies  of  the  vertebre, 
and  the  intervening  in- 
tervertebral disk.  It  con- 
Ifistti  of  thrvc  tint  bundles 
of  ligumuntuus  fibres 
which  radintc  from  the 
ftiiturior  jmrt  of  the  heftd 
of  the  rib.  The  superior 
fiLsciculuit  paaca  up- 
wards to  be  connected 
with  the  body  of  tlie 
vertebra  above ;  the  in- 
ferior one  descend-i  to 
the  body  of  the  vertebra 
below;  and  the  middle 
one^  the  >nnalle.it  and 
least  difltinct,  pa.<i.4e.i  ho- 
rizontally inwards  to  bo 
nttaehed  to  the  interver- 
tebriil  fiubstanco. 

lithtionf.  In  froot, 
with  the  ihorneic  (ranj^lui 
of  the  Kymjialhetic,  ih« 
pleura,  and,  on  the  right 
iide,  with  the  vena  azygos  major;  behind,  with  the  interarticular  ligunent  nod 
synovial  membranes. 

In  the  first  rib.  which  articulates  with  a  single  vertebra  only,  this  ligament  doei 
not  present  a  distinct  division  into  three  fa.sciculi;  its  superior  fibres,  however, 
pass  to  be  attjtclied  to  the  body  of  tho  last  cervical  vertebra,  as  well  a,^  to  the 
body  of  tho  vertebra  with  which  the  rib  articulate*.  In  the  clevonlli  and  twelfUi 
ribs,  which  also  arlieulate  with  a  single  Tcrtebrn,  tho  same  division  does  not  exist: 
but  the  upper  fibres  of  the  lij^meiit,  in  each  case,  are  eouuectcd  with  the  vertebra 
nbove,  as  well  as  to  that  with  which  the  ribs  articulate. 

The  Vapgular  Lirjammt  is  a  thin  and  loose  ligninentous  bag,  which  surrounda 
tho  joint  Iwtwi'cn  ibo  heiid  of  the  lib  and  the  artit^nlar  csivity  formed  by  the  junc- 
tion of  tho  vert*^brie.  It  is  very  ihin,  firmly  conju-etod  with  the  anterior  ligament, 
and  most  distinct  at  the  up]ior  and  lower  ]iart«  of  the  articulation. 

The  Inter artMular  Li(iamait  is  situated  in  the  inleriiir  of  the  joint.  It  coneiEti 
of  a  short  band  of  fibres  flattened  from  above  downwanli*,  attached  by  one  extn.'mity 
to  the  sharp  crest  on  the  head  of  the  rib,  and  by  the  other  to  the  intcrverlebral 
disk.  It  divides  the  joint  into  two  cavities,  which  have  no  communication  with 
one  another,  and  are  each  lined  by  a  separate  synovial  membrane.    In  the  first, 
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eleventh,  tmA  tvclfth  rib«,  the  intcnirticular  ligamoat  docs  not  exist;  consoqucntly, 
tbcre  in  but  o»e  sjrnoviut  mcmbniiie. 

AeUona,  The  moveineiiU  punntttvii  iu  thi:sc  nrtk-ulutions  arc  liDiitcd  to  ulevA- 
tion.  depression,  and  slightly  rorwiirdfi  and  backwAixli;.  ThiD  niovuuient  VAri«:^ 
bovrcvvr,  very  much  in  in  vxtccl  iu  different  ribs.  The  firut  rib  is  abiiosl  entirely 
immovable,  excepting  in  dvep  inspiration.  The  niuvoiriuiit  uf  tite  eeoood  rib  13 
al0o  not  verjr  extensive.  Iu  the  other  ribs,  their  mobility  tncreaaes  sacoansivelr 
to  ihe  last  two,  which  are  very  movable.  The  ribs  aie  generally  more  movable 
in  the  female  than  in  the  male. 


2.  ABTICULATIOM  BETWKEX  THK  Nkck  AXn  TrBERCLB  O?  THE  RiBfl  wiTn 

THE   TraNSYKKSK    PEOCi:t3i!K& 

The  ligaments  connecting  these  partj,  are: — 

■  Anterior  Cesto-tranaverse. 

^^^^^_  Middle  C(isto-tram<vfirse(Intero«i6oa3). 

^^^^^H  Posterior  Costo-transverse; 

^^^^^^  Capsuhir. 

V  The  Anterior  CMlo-transrvme  Ligament  (Jlg.  125)  i^  a  broad  and  strong  hand 
of  fibrea,  attached,  below,  to  the  sharp  crest  on  the  upper  border  of  the  neck  of 
each  ril^  and  paasing  obliquely  upwards  and  outward  to  the  lower  border  of  the 

1  Pig.  123.~CMti>-truuTona  Artionkllon.    Seen  fnm  aboro. 
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transverse  process  immetlifttely  above.  It  is  broader  TjoIow  than  above,  broader 
and  tbiriiicr  between  Uie  lower  ribs  than  between  the  upper,  and  more  rlistlnct  in 
tliiin  behind.  This  liguiiiciit  is  In  relation,  in  m>n{  with  the  intercostal 
and  nerves;  behind,  with  the  Ijfjngissimns  dorsL  Its  intrmal  bonier 
gplflteii  an  aperture  formed  between  it  aud  the  articular  })rocesses,  through 
which  pass  the  posterior  branches  of  tlie  intcrcoslal  vessels  ami  nerves.  Its  cc- 
Ktmal  oor<ler  is  continuous  with  a  thin  aponeurosis,  which  covers  the  External 
iDtercoe!ttal  rouiwle. 
the/irfl  and  laxt  rtJa  have  no  anterior  costo-transvcrsc  ligament. 
Tlie  Middk  Chstatrmuvene  or  /nfur'miiivyiui  Lig^immi  ronniittii  of  short,  but 
■tnm^  fibres^  which  pass  between  the  rough  surface  ou  the  posterior  part  of  the 
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neck  of  each  rib,  and  the  anterior  BUrfaee  of  the  adjacent  transveree  proooBS. 
order  fully  to  ex^ia-w  t!ii.t  li^^iiiuent,  a  horiKonUil  iieclioa  nhould  bu  mado  ao 
the  tranitverHe  process  and  oorre^Miiding  part  of  the  rib ;  or  the  rib  may  be 
forcibly  sejiaraled  from  the  transverse  proceaa,  and  ita  fibres  torn  Ksunder. 

In  tuo  eUivntft  and  Iwel/th  riba,  tbia  ligament  in  qtuto  rudimcutarv. 

The  Posterior  Coslo-lnnisverse  Ligament  ia  a  short,  but  thick  ana  strong  fasci- 
culus, wbicli  itassea  oblit]uoly  from  the  summit  of  the  transvense  process  to  the 
rough  non-articutar  portion  of  the  tulicrclo  of  the  rib.  This  ligamt-nt  ia  shorter 
and  more  oblique  in  tlio  upper  thau  in  the  lower  ribs.  Those  corresijondiug  to 
the  superior  ribs  iuicend,  and  those  of  the  iuferior  ones  slightly  desooud. 

In  toe  tkvrntii,  uud  twelf'th  rtVu,  this  Hgament  is  wanting. 

The  articular  porlioTist  of  the  tulierele  of  llio  rib,  and  luljaccnt  transveree  pro- 
cess, form  an  artiirodial  joint,  provided  with  a  thin  nijimlar  ligametU  attached  to 
the  circumference  of  the  articulating  surfaces,  and  inclodng  a  small  tynwial 
mevibrane. 

In  the  elevffitK  and  luxlfth  ribg,  this  articulation  is  wanting. 

Actions.  The  movement  permitted  in  these  joints  ia  limited  to  a  slight  gliding 
motion  of  the  articular  surfiiccs  one  upon  the  other. 


TL  ARTICULATION  OF  THE  CARTILAGES  OF  THE  RIBS  WITH  THE 

STEHXCM. 

The  articulations  of  the  cartilages  of  the  true  ribs  with  the  sternum  are  artbro- 
dial  joints.     The  ligaments  connecting  them  are : — 

Anterior  Coato-sternal. 
*  Posterior  Costo-slernal. 

Capsular. 

The  Anterior  Costo-Mimnl  Ligam'-nt  (fig.  126)  is  a  broad  and  thin  membranoaa 
band  that  radiates  from  the  inner  extremity  of  the  cartilages  of  the  true  ribs,  to 
the  anterior  surface  of  the  sternum.  It  is  compuitcd  of  fasciculi,  which  puss  in 
diflereut  directions.  The  ttijierior  fasciculi  a-nuend  obliquelv,  the  I'n/iriW  pass 
obliqiioly  downwards,  and  the  muUU  fa.<ciculi  horizontally.  'I'he  superficial  fiurca 
of  this  ligament  are  the  longest ;  titoy  intermingle  with  the  fibres  of  the  ligaments 
above  and  below  them,  with  those  of  the  opposite  side,  and  with  the  tendinous 
fibres  of  origin  of  tlie  Pectoralia  major ;  forming  a  thick  fibrous  membrane,  which 
covers  the  sur&co  of  the  stomum.  Thid  ia  moro  distinct  at  the  lower  than  at  the 
upper  part. 

The  Posterior  Coslo-sUmal  Lifjamcnt,  less  thick  and  distinct  than  the  anterior, 
is  composed  of  fibres  which  radiate  from  the  posterior  surface  of  the  sternal  end 
of  the  cartilages  of  the  true  ribs,  to  the  posterior  surface  of  the  sternum,  becom- 
ing blended  with  the  periosteum. 

The  Citjiifiilar  Li-jninrnt  surrounds  the  joints  formed  between  the  cartilages  of 
the  true  ribs  and  tlio  Bternnm.  It  is  very  thin,  intimately  blendeil  with  the 
anterior  and  pasterior  liganionls,  and  strengthened  at  the  upper  and  lower  part 
of  the  articulation  bv  a  few  fibrt>s,  which  pass  from  the  cartilage  to  the  side  of 
tlie  Wcrnum.     Thtiae  iigamenls  protect  the  synovial  membranes. 

Synovial  Afejriftrimi:s.  Tiie  cartilage  of  the  first  rib  is  directly  continuous  with 
the  irternum,  the  synovial  membrane  being  absent.  The  c-artilage  of  tlie  setond 
rib  is  connected  unth  the  sternum  by  means  of  an  interarticnlar  ligament,  attached 
by  one  extremity  to  the  cartilage  of  the  second  rib,  and  by  the  other  extremity 
to  the  cartilage  which  unites  the  first  and  second  pieces  of  the  stemnm.  This 
articulation  ia  provided  with  two  synovial  membranes.  That  of  the  third  rib  has 
also  two  synovial  membranes:  and  that  of  the  fourth,  fifth,  sixth,  and  seventy 
each  a  single  synovial  membrane.  Thua  there  arc  fiijfit  6yuo%Hal  eavitie»  iu  the 
articulations  between  the  costal  cartilages  of  the  true  ribs  and  the  iitemum.    They 
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rih,  and  occamonally  atto  that  of  thft  *i';r(^,  ia  connected  to  tKe  «nt«rior  garfacc  of 
the  ensiform  appcn<!is,  by  n  band  of  ligamcutoiw  tlbre^  whicb  varies  in  length 
and  breadth  in  different  aubjectfl.     It  is  called  tlio  costO'jripKoid  U'jament. 

Actions.    The  moveni«nW  which  are  pennilte<l  in  the  casto-etcrnal  articulations 
arc  limited  to  elevation  and  depression ;  and  these  only  to  a  slight  extent. 
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AanccLjiTios  of  the  Cabtilaoes  or  rns  Ribs  wmr  each  othee. 

The  cartilages  of  llie  sixth,  seventh,  and  eighth  ribs  articulate,  by  their  lower 
borders,  with  the  corrcsiKiHiiing  margin  of  the  adjoining  cartilages,  by  means  of  a 
gmall,  iitDooth.  oblong- itha[>e<:l  facet.  Eai'h  articulation  is  inclosed  in  a  thin 
cetjisiilar  Idjamnil,  liiic"!  by  sipiovial  mrmbrane,  and  Btrtngthcncd  externally  and 
internally  by  ligamentous  fibres  (intercostal  ligaments),  which  pass  from  one 
cartilage  to  the  other.  Sometimes  the  cartilage  of  the  fifth  rio,  more  rarely 
that  of  the  ninth,  articulates,  by  its  lower  border,  with  the  adjoining  cartilage 
by  a  small  oval  facet;  more  frcqueiitiy  they  are  connected  together  by  a  few 
ligamentous  fibres.  Occasionally,  the  articular  surfactM  above  meutioned  arc  found 
wanting. 

Articl'latios  or  the  Ribs  with  their  Cabtilaobs. 

The  outer  extremity  of  each  costal  cartilage  is  received  into  &  dcpretwioD  in  the 
sternal  end  of  the  riba,  and  held  together  by  the  perioateum. 

Pig.  12T.— ArtUoUtions  of  Pelvis  aiid  Hip.    Autorior  Tiaw, 
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Vn.    LIOAMEXTS  OF  THE  STERNUM. 
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Tlie  first  and  second  pieces  of  the  Sternum  are  uuitod  by  a  layer  of  ca; 
which  nirely  o-tsitles,  except  at  an  atlvanc<^id  period  of  life.     These  two  segine: 
are  cunnecled  by  an  anterior  and  |)o8terior  ligament. 

The  anirrinr  tlrrnnl  Hyamenl  consists  of  a  layer  of  fibres,  having  a  longitudinal 
direction;  it  blen<bi  with  the  fibres  of  tho  anterior  costo-stemal  ligaments  on 
both  sides,  and  with  the  aponeurosis  of  origin  of  the  Pecloriilis  major.  This 
ligament  is  rough,  irregular,  and  much  thicker  at  the  lower  than  ut  the  upper  part 
of  the  bone. 


SACRO-ILIAC. 

,  The  pty^ieri/yr  sternal  ligament  is  disposed  in  a  gomcwluit  similar  manner  on  Ibe 
i;riur  Gurlacc  of  the  artiouUtioo. 


Till.  ARTICXXATIOSS  OF  THE  TKLVIS  WITH  THE  SPINE. 

The  lignmvnU  coniwjcting  ilie  last  lumbar  rcrtdbra  with  the  snrram  are  Himitar 
to  those  which  connect  the  wgiiiviiw  of  the  spine  witb  each  other,  viz. ;  1.  The 
cotninnatioR  downwards  of  the  anterior  and  posterior  eommoii  ligamentd.  2.  The 
iater\'i.*rtebnil  substanoe  conntictiiig  the  flnttuuud  oval  aurfact^  of  the  two  boDefi, 
thiu  forming  an  amphiorthrodial  joint.  3.  LigamoDta  subllava,  oonnectiDg  the 
arch  of  Ibc  last  lumb&r  vertebra  with  the  ]>osterior  border  of  the  sacral  canal. 
4.  Capsular  ligaments  connecting  the  urticultitiu^  processes  and  forming  a  doable 
arthrodta.     5.  Intcr-spinuuit  uud  aupra-spieous  ligaments. 

The  two  proper  ligomouU  conoeoting  the  pelvis  with  the  spine  arc  the  lumho- 
aacral  and  lumbo-iliac. 

The  Lumin-sacral  Ligament  (fig.  127)  is  a  short,  thick,  triangular  fajteiculos, 
connected  above  to  tbe  lower  and  front  part  of  the  transverse  proeess  of  the  last 
lombar  vertebra,  and,  passing  obliquely  outwards,  l^  attoebed  below  to  the  lateral 

Fig.  12a.— ArlScalaUon*  of  F*lvb  lud  Dip.    Poitarior  VI«ir. 
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sorfooe  of  the  base  of  the  sacrum,  becoming  blended  with  the  anterior  eacro-iliac 
ligament.     This  Hgainoiit  is  in  relation  in  front  with  tlio  Psoas  muscle. 

The  £«nj6o-(74rtc  Li-jament  (fig.  127)  passes  horizontally  outwards  from  the 
apex  of  the  transverse  prfice-a  of  the  last  lumbar  vertebra,  to  that  portion  of  the 
ciest  of  the  ilium  imtacli.'itely  in  front  of  the  sacro-iliao  articulation.  It  is  of  a 
triangular  form,  thiolc  and  narrow  inbTnalh'.  bniiid  and  thinner  externally.  It  ia 
in  relation,  in  front,  with  the  Psoas  muscle;  l«^bind.  with  the  muscles  occupying 
the  vertebral  groove;  above,  with  the  (juadratus  lumhorum. 
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ARTICULATIONS. 


IX.  ARTICUI^tTIONS  OP  THE  PKLV18. 

Tho  Ligtimonts  voniiutfting  llic  boucs  of  tbc  pelvis  witli  each  other  niajl 
divkU'il  into  four  groups.     1.  Those  coDnt-cting  the  sat-rmn  and  ilium.     2,  TTiosc 
paasiug  hctwoca  tho  sacrum  and  ischium.     8.  Thotio  conaccting  the  sacrum  uiul 
coccyx.    4.  Those  between  tho  two  pubic  bonce. 

1.  Aktioulatios  op  toe  Sackdm  asd  Iuum. 

The  sacro-iliac  articulation  is  an  amphiarthrodial  joint,  formed  between  the 
lateral  surfaces  of  the  sacrum  and  ilium.  The  anterior  or  auricular  portion  of 
«aeh  artioular  sTirfiiec  is  covered  with  a  thin  phtto  of  eartilagc,  thicker  on  the 
sacrum  than  ou  tlic  ilium.  The  surfaces  of  these  cartilages  iu  the  udult  nri:  ni-.igh 
and  irregular,  nnd  separated  from  one  another  by  a  soft  yellow  ptilpy  substance. 
At  an  ciirly  peri»<l  of  life,  oocasionaliy  in  the  adult,  and  in  the  fvniale  during 
pH^ancy,  tliey  are  etnooUi  and  lined  by  a  delicate  Bvnovial  membrane.  The 
ligaments  conniieiing  lliese  surfaces  are  the  anterior  and  pofiterior  saero-iiiac. 

The  Anien'or  t^acrfi-UiM  Li'tjamiml  consists  i)f  numeroii-s  thin  ligamentoa.'i  bands, 
which  connect  the  anterior  surfaces  of  the  sacrum  an<l  ilium. 

The  Posterior  Saero-Uiae  (fig.  128)  is  a  stronv  interoa!*eou.t  ligament,  situated 
in  the  deep  depression  between  the  .lacnim  and  ilium  Ixthind,  and  forming  tha 
chief  bona  of  connection  between  these  bonea.  It  con.^i.sts  of  numerous  strong 
iosciculi,  which  pass  between  the  bones  in  various  direotionsi.  Tliroc  of  these  are 
of  large  size;  tho  (mm  superior,  nearly  horizontal  in  direction,  arise  from  the  first 
and  second  transverse  tubercles  on  the  posterior  surfiicc  of  the  sacrum,  and  are 
inserted  into  the  rough  uneven  surface  at  the  posterior  part  of  the  inner  siirfnce 
of  the  ilium.  The  thinl  fasciculus,  oblique  in  direction,  is  attached  by  one  ex- 
tremity lo  the  third  or  fourth  transverse  tubercle  on  the  posterior  surface  of  the 
Bacrum,  and  by  the  other  to  the  posterior  superior  spine  of  the  ilium;  it  u  some- 
times called  the  obliipce  aacro-Hiac  ligavient. 


2.  ARTICtj'LATlO.V  OP  THE   SacrCM  ASD  TsCttlCM. 

Tho  Great  or  Pctlerior  Sacro-sciatic . 
The  Lessor  or  Anterior  Sacro-sciatic 
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The  Orcat  or  Po»tmi>r  Swra-iu-iatii:  Litjatwrnt  is  situated  at  the  lower  an<l  back 
part  of  the  pelvis.  It  is  thin,  fiat,  and  triangular  in  form,  narrower  iu  the  middle 
than  at  the  extreiaitica,  attached  by  itt  broad  base  to  the  posterior  inferior  spia« 
of  the  ilium,  to  tho  third  and  fourth  transverse  tubercles  on  the  sjicrum,  and  to 
the  lower  part  of  the  lateral  margin  of  that  hone  and  the  coccvx;  passing 
obliquely  downwards,  outwards,  and  forwards,  it  becomes  narrow  and  thick,  MO, 
at  its  insertion  into  the  inner  miirgin  of  the  tuberosity  of  the  ischium,  it  increases 
in  breadth,  and  is  prolonged  forwards  along  the  inner  margin  of  the  ramus  forming 
the  falciform  ligament.  The  free  concave  etlge  of  this  ligament  hiw  attached  to  it 
the  obturator  fascia,  with  which  it  forms  a  kind  of  groove,  pn>tecting  the  internal 
pudic  vessels  and  nerve.  One  of  its  surfaces  is  turned  towards  the  perineum,  the 
other  towar«l8  the  Obturator  inli.'rnua  muscle. 

The  /mttrrinr  fitr/ace  of  this  ligament  gives  origin,  by  its  whole  extent,  to  fibres 
of  the  Olul(;u.t  maximuii.  Its  wa/en'or  »wr/ar(?  is  uniti><l  to  the  les.<)er  sacro-sdatic 
ligament.  Its  lu/xTiVir  liordtr  forms  the  lower  Iwundarv  of  the  leaser  sacro-sciatic 
foramen,  Ita  hwer  lonUr  forma  part  of  the  Iwmndary  of  the  perineum.  This 
ligament  is  pierced  by  the  coccygeal  branch  of  the  sciatic  artery. 

The  Ltsaer  or  Anterior  Saero-sciatii:  Liijam^nl,  much  shorter  and  smaller  than 
the  preceding,  is  thin,  triangular  in  form,  attached  by  its  ape-x  to  tho  spine  of  the 
ischium,  and  internally,  by  its  broad  base,  to  the  lateral  margin  of  tlie  sacrum 
and  coccyx,  anterior  to  the  attachment  of  the  great  sacro-scialio  ligumont,  with 
which  its  fibres  arc  intermingled. 


r 


SACRO-COCCTGEAL. 

It  iti  in  relation,  anUriorty,  with  tlie  Coccvgeaii  mti^e;  potleriarltf,  it  'i»  corcrod 
by  Uia  poBterior  ligament,  au<l  crossed  by  tDQ  pudic  vessoui  and  nerve.  It«  aup&- 
riar  bortier  forms  the  lower  bouiiilury  of  the  great  sacro-sciatio  fonun«n;  it;s  iV«- 
niw  border,  part  of  tho  Icswr  Buuro-iKiiatic  foramea. 

Theae  two  ligamento  convert  tho  sacro-sdatic  notches  into  rnramiim.  Tbtt 
ruperiw  or  great  aacro-sciatic  foramen  is  bounded,  in  front  and  above,  by  tho  pos* 
terior  border  of  the  os  innominaturo ;  behind,  by  the  great  Kicro-cii-iatic  ligiunent; 
and  below,  by  the  leeaer  ligament.  It  isi  partially  filled  up,  in  iVie  recent  »tAte^ 
by  tbe  Pyriforroia  muiicle.  Above  this  mu.4c1e,  the  gluieftl  vessels  and  nerra 
emerge  from  the  pelvis;  and  below  it.  the  ischiaUo  Te!u)ela  and  nerves,  the  internal 
pudic  vesxeU  and  nerve,  and  the  nerve  to  the  Obturator  intemua.  llie  infenar 
or  ktacr  sacro-eciatic  foramen  is  bounded,  in  front,  by  the  tuber  ischii ;  above,  by 
tbe  spine  and  leMKr  ligament ;  behind,  by  the  greater  ligament.  It  iraasmita 
tbe  tvndon  of  the  Obturator  iulcmiLs  muscle,  itis  ucrvc,  and  the  pudic  vessels  and 
serve. 

8.  AanccLATioN  or  TnE  Sackcm  axi>  Cocctx. 


This  articulation  is  an  amphiartbrodial  joint,  formed  between  tbe  oval  surface 
OD  the  Kuininit  of  the  wicniin,  aud  the  biu'w  of  Utu  coccyx.  It  is  analogous  to  tho 
joints  between  the  bodies  of  the  vertvbriev  and  'u  connected  by  siiniUir  ligaments. 
They  are  the — 

H  Antt^rior  Sacro-coecygeaL 

^^^  Posterior  Sacro-coccygeal. 

^^H  Interarttcular  Fibro-cortilage. 

^frbe  AnUrior  Saero-aiccyyeal  Li'ja7ivnl  consists  of  a  few  irregular  fibres,  which 
V  desoend  from  the  anterior  surfaee  of  the  siacrum  to  the  front  of  tbe  coccyx,  bccom* 
ing  blended  with  the  periosteum. 

Tho  Posteru>r  Sacro-cofxyij^al  Li/jamml  is  a  flat  band  of  ligamentous  fibres,  of  a 
pearlr  tint,  which  arises  from  the  margin  of  tlie  lower  orillce  of  tlie  sacral  canal, 
and  deacends  to  l>e  inserted  into  the  posterior  surfiice  of  the  coccyx.  This  liga- 
ment completes  the  lower  and  back  part  of  the  sacral  canal.  Its  stij^ierficiai  fibrca 
are  much  longer  than  the  deep-seated ;  tlie  Iftltcr  exli'iid  fnun  the  a]R!x  of  tho 
eacnun  to  the  upper  comua  of  tbe  coccyx.  This  ligament  is  in  relation  in  front 
with  the  arachnoid  membrane  of  the  sacral  canal,  a  jx>rtion  of  tlie  sacrum,  and 
almost  the  whole  of  the  posterior  surface  of  the  coocyx ;  behind  with  the  (iluteua 
maxiniiLs. 

An  iHterartiettlar  Fibro-cartilarit  is  InliTposod  between  the  contiguous  surfaces 
of  the  sacrum  and  coccyx;  it  diflers  from  that  interposed  bctwcun  the  liodics  of 
ibe  vertebrin,  in  being  thinner,  and  its  central  part  more  firm  in  texture.  It  is 
•oraewliat  thicker  in  front  and  behind,  thnn  at  the  sides.  Occasionally  a  synovial 
membrane  is  found  where  the  coccyx  is  frxwly  movable,  which  is  more  especially 
the  ca«e  during  pregnancy. 

The  different  segments  of  the  coceyx  are  connected  together  by  an  extension 
downwanl.-*  of  the  anterior  and  posterior  sacro>ooccygeal  ligament  a  thin  annular 
dink  of  fibro-cartilage  being  interposed  between  each  of  tbe  bones.  In  the  adult 
male  all  the  niecM  become  oiuified :  but  in  the  female,  this  does  not  commonly 
occur  antil  a  later  period  of  life.  The  separate  segments  of  the  coccyx  are  first 
tuited,  and  at  a  more  advanced  age  the  joint  between  tho  sacrum  and  the 
coccyx. 

Aetiiyns.  The  movomenta  which  take  place  between  the  sacrum  and  coccyx, 
and  betwc-n  the  different  pieces  of  the  latter  bone,  arc  slightly  forw.-irds  and  back- 
they  are  very  limited.     Their  niubihty  increases  during  pregnancy. 

4.  AnncuLATios  of  tds  Pdbes. 
Tbo  articulation  between  the  pubic  bones  is  an  amphiarthrodial  joint,  formed 
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ABTICDLATI0X8. 


by  the  junction  of  the  two  oval  Burfsices  wbich  has  rct'civod  the  name 
tymphyeia.    The  ligaments  of  this  aiticiilutioa  e.K  tbc — 

Anterior  Pubic  Posterior  Pubic 

Superior  Pubic,  Subpubic 

IiitcriirticuUr  Fibro-cartiliigc 

The  AnUrior  Pubic  Ligament  uonsUttt  of  several  superimposed  layers,  which 
pass  acroi^D  the  fruiit  of  tlio  urtivulntJuu.  Tbe  superficial  fibres  pass  obliquely 
from  one  W^iic  to  the  other,  docnsfiuting  and  foruiiog  an  interlacement  with  the 
fibres  of  the  iiponeui"osirt  of  \hi:  ExliTiiiil  oblique  muscle  The  deep  fibres  poaa 
transversely  across  the  ayiiipliysis,  uud  are  bk-udcd  with  the  interartieulur  fitwo- 
eartilage. 

The  Pwirrior  Piihic  Ligament  con^nts  of  a  few  thin,  »cuttcrttd  fibres,  which  nuite 
the  two  pubic  bones  posteriorly. 

The  S"prn'i)r  Pubic  Liijatnent  is  a  band  of  fibres,  which  connects  together  the 
two  pubic  iKines  superiorly. 

The  Subimbic  Ligament  is  a  thick,  triangular  arch  of  ligamentous  fibres,  con- 
necting together  the  two  pubic  hones  below,  and  iiirming  the  upper  boundary  of 
the  pubie  areh.  Above,  it  is  blendiNl  with  the  interarticular  fibro-eartilage ; 
laterally,  with  the  rntni  of  the  pubcs.  lis  fibres  are  of  a  yellowiah  color,  clo^y 
connected,  and  have  iiu  arched  direction. 

Pig.  129,— Vtrtictil  Seatiou  of  the  SjmptiTtlii  FnbiA. 
Mulu  uoar  Ita  Punterior  Surboo. 


The  iKtxrariitMlar  FihrO'Cartih^  consists  of  two  oval-shaped  plat«^  one  cover, 
ing  the  surface  of  each  eymphvsis  jmbis.  They  vary  in  thickness  in  different 
subjects,  and  projeet  somewhat  beyond  the  level  of  the  bones,  especially  behind. 
The  outer  surface  of  eat^h  plate  is  firmly  connected  to  the  bone  by  a  series  of 
nipple-like  processes,  which  aeeurAtely  fit  within  cirrcspoudiog depressions  on  the 
osseous  surface.  Their  opjKJsed  surfiiees  arc  couucct^-'i.  in  the  greater  part  of  their 
extent,  by  an  iiitennetliato  fibrous  elastic  tissue ;  aticl  by  their  circumfcrenee  lo  the 
various  ligaments  surrounding  the  joint.  An  interspace  is  left  between  the  platee 
at  the  upper  and  back  part  of  the  articulation,  where  the  fibrous  tii<suc  is  deficient, 
and  the  surface  of  the  fihro-curtilage  is  lined  by  epithelium.  The  space  is  found 
at  all  periwls  of  life,  both  in  the  mule  and  female ;  but  it  is  larger  in  the  latter, 
especially  during  i)rcgnancy,  and  alVer  parturition.  It  is  nio^t  frequently  limited 
to  the  upjKrr  and  back  part  of  the  joint ;  but  it  occasionally  reaches  to  the  fron^ 
and  may  extend  the  entire  length  of  the  cartilages.  Tliis  structure  may  be  easily 
'enioni«trttcd,  by  making  a  vertical  section  of  the  symphysis  pubis  near  it«  |>o» 
rior  surface. 


STERNO-CLAVICULAB. 
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^Tbe  Oiiuralor  Liyammt  is  a  dcnso  membranous  laypr,  congigting  of  fil)rt*  whick 
interlAce  in  various  dirc«tioiis.     It  is  attached  to  the  circuniferemse  of  the  obtu-J 
rator  forameD,  whicli  it  closes  completely,  except  at  its  upper  and  outer  pnit,] 
wliere  a  small  oval  canal  is  lofl  for  Ino  passage  of  the  obturator  vet»els  and  nerve. 
It  is  in  relation,  in  front,  with  the  Obturator  extcrnus;  behind,  with  the  Obtunp 
tor  intemos ;  both  of  which  muscles  aro  in  pun  attached  to  it. 


ABTICCLATIOXS  OP  THE  UPPER  EXTREittTY. 

The  articulaticMts  of  the  Upper  Extremity  may  be  arranged  into  the  following 
groups: — 1.  Stemo-cIa\'icuIar  articulation.  2.  Scapuloclavicular  articiilataon. 
1.  Ligaments  of  the  Scapula.  4,  Shoulder-joint.  6.  Elbow  joint,  6,  Radio- 
ulnar articnlatioii.  7.  Wrist-joint,  8,  Arliculalions  of  the  Carpal  bones,  ft, 
Carpo-raetocarpal  artieulations.  10.  Metacarpo-phnlaugeal  articulutiuus.  IL 
Arlieulations  of  the  Phalanges. 

Fig.  130. — Stsnio-cliTlcnlar  Artie  obtloD.     AnlcrJor  View. 
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1.  Sterso-claviculab  ABTICL'LATION. 

The  ^erm-zlavvmUtT  is  an  artlirodial  joinL  The  parts  i-ntcring  into  il*  fonna- 
bon  are  tlie  sternal  end  of  tlie  clatncle,  the  upper  and  lateral  pnrt  of  the  lint 
piece  of  the  sternum,  and  the  cartilage  of  the  first  rib.  The  articular  nuriiiee  of 
the  clavicle  is  much  longer  than  that  of  the  sternum,  and  invested  with  a  layer 
of  cartilage.'  which  is  considerably  thicker  than  that  on  the  latter  bone,  Tho 
Ugunonta  of  this  joint  arc  the 

Anterior  Stemo>ctavicular.  Interclavicular, 

Posterior  Sterno-clavicular.  Co.-ito-davicular  or  rhom1»id. 

Intcrarticular  Fibro-Cartilagc. 

Tlie  Anterior  Stento-clnvicular  Li'/ament  is  a  broad  band  of  ligamentous  fibres^ 
which  covers  the  nnlerior  iiiirface  of  the  articulation,  beiog  attached,  alwve,  to  the 
upper  and  front  part  of  tiie  inner  extremify  of  the  olavicle :  and,  passing  obliquely 
downwards  ami  inwanls,  is  ntlaohed,  below,  to  the  front  and  upper  part  of  the 
first  piece  of  the  sternum.     This  ligament  is  covered  in  front  by  the  sternal  por- 

'  Acconllnc  lo  Bmch.  th«  ntfmal  end  of  tlie  clnTicIe  it  covered  bjr  a  tiwnc  which  ig  more 
fbroM  than  csriilofmoua  la  sirucrlure. 


AETICULATIOSS. 

tion  of  tlio  Stomo-cl^do-mastoid  and  the  intcgamcat;  licbind,  it  is  in  relation 
vritb  the  intcrartk-ul^ir  libro-cartUage  and  tho  two  synovial  uiumbr&iK«. 

The  Po^lerior  Stfjiia-chvicnlar  Ligament  is  u  broiid  band  of  fibrvs,  wliicb  covcra 
the  posli-riur  eurlhco  of  the  urticulution,  bviug  &ltucb«<l,  abuv«,  (u  tbu  [xistcrior 
part  of  the  inner  vxtrctnity  of  thu  cinvicle;  and,  posting  obliquely  downwards 
and  inwards,  is  vuiiuvctud.  below,  to  the  posterior  and  upper  purl  of  the  trtcmiun. 
It  is  iu  roltttion,  in  front,  with  the  inlvrartioular  flbro-cartiloge  and  synovial  mem- 
branes; behind,  with  the  Sierao-hyoid  and  Sterno-lbyroid  muscles. 

The  Intrrfiavicninr  Liijiivimt  is  a  flattened  h^ameiilous  band,  which  varies 
conifidt-rahly  in  form  and  size  iu  diflerent  individualii;  it  paj«es  iVoni  the  upper 
part  of  the  inner  extremity  of  one  divide  to  the  other,  and  is  closely  attached  to 
the  upper  mar^n  of  tlie  .tteruum.  It  is  in  relation,  in  front,  with  the  integument; 
behind  witli  the  Slenio-thyroid  musclea. 

The  Costo-clavkular  or  rhomboid  Lt'/amftU  is  a  dliort,  flat,  and  strong  band  of 
ligamontoua  libres  of  a  rhomboid  form,  attached,  below,  to  tho  upper  and  inner 
part  of  tho  cartilage  of  the  first  rib ;  and,  ascending  obliquely  backwards  and  out- 
wards, is  attached,  above,  to  the  rhomboid  depression  on  the  under  surface  of  the 
clavicle.  It  is  in  relation,  in  front,  with  the  tendon  of  origin  of  the  ^ubclavtus; 
behind,  with  the  subclavian  vein. 

The  InlrmrticuUtT  Fihro-carUlage  is  n  flat  and  nearlv  circular  disk,  interposed 
between  the  artiuulaling  Burfaces  of  the  sternum  and  clavicle.  It  is  attacbed, 
above,  lo  ihe  wpjwr  and  j>o»terior  IwnJer  of  the  clavicle;  below,  to  the  cartilage 
of  the  first  rib,  at  \\»  juni-tion  with  the  cterntim;  and  by  its  eireumference  to  tlie 
anterior  and  po»lerii)c  «ternn- clavicular  lij^aments.  It  is  thicker  at  the  circnm- 
ference,  eapecially  ila  npjwr  and  back  ])art,  tiian  at  ita  centre,  or  below.  It 
dirides  the  joint  into  two  cavitien,  each  of  which  ia  fumiahod  with  a  separate 
synovial  membrane ;  when  the  fibro-cartilage  is  perforated,  which  not  unfrequentlj^^^ 
occurs,  the  synovial  membranes  communicate.  ^H 

Of  the  I'uio  Sifnavial  Membranes  foimil  in  thia  nrlieulation,  one  ia  refloated  from 
tho  Bternal  end  of  the  clavicle,  over  the  adjacent  .lurface  of  the  fibro.carlilage,  and 
cartilage  of  the  first  rib ;  the  other  ia  placed  between  the  articular  surface  of  the 
sternum  and  adjacent  surface  of  the  fibro-cartilage.  The  latter  ia  the  more  loose 
of  the  two ;  they  seldom  contain  much  synovia. 

Actions.  This  articulation  is  the  centre  of  the  movcmontfl  of  the  shoulder,  and 
admits  of  motion  in  nearly  every  direction,  upwards,  downwards,  backwards, 
forwar<ls,  j;s  well  as  circumduction ;  the  sternal  end  of  the  clavicle  and  the  lalcr- 
articular  cartiUge  gliding  on  the  articular  surface  of  the  steniuuL 


2.   SCAPULO-CLAVICCLAB  ARTICPLATIOS. 

The  Scapitlo-clavicnUtT  is  an  artbroilial  joint,  formed  between  the  outer  ox- 
Iremity  of  the  clavicle,  and  the  ujipcr  edge  of  the  acromion  proec^ti  of  tho  ec^ula. 
Ita  ligaments  are  the 

Superior  Acromio-clavicular. 
Inferior  Acromio-clavicular. 

Coraco-clavicularj  J;;^P?|'*''^ 

Internrticular  Fibro-eartilago. 

The  Superior  Acromio-chvicular  Liyam.'-nl  is  a  broad  band  of  fibres,  of  a  i 
rilatcral  furm,  which  covers  the  siiiicrior  part  of  the  articulation,  cxtei 
between  the  up|)cr  part  of  the  outer  end  of  the  clavicle,  and  tho  ai.ljoining  part  o? 
thu  acromion.  It  is  compo.'Hid  of  parallel  fibres,  which  interlace  with  tho 
aponeurosis  of  the  Trapezius  and  Deltoid  muscles;  below,  it  ia  in  contact  with 
the  intttnirlieuliir  flbro-cartilago  and  synovial  membranes. 

The  Infirrinr  Aiiromio-clnviciilar  fj'jarnetu.  somewhat  thinner  than  the  procodl 
covers  tlie  under  part  of  the  articulation,  and  ia  attached  to  the  adjoining  sur' 


SCAPULOCLAVICULAR. 
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I  of  the  two  bones.    It  in  in  relation,  abov^  with  tbe  intorarticntftr  fll 

'  (nrlivn  it  exista)  and  tlie  a^'novial  membranea;  below,  whli  tlie  teodoa  Vt 

Supni-ifpinalUfl.     Tlie»e  two  ligaments  are  continuous  with  Mcii  other  in  front 

aud  buhinil,  and  form  a  complete  caprale  around  the  joint. 
I      Th«  Q>rac»-elav*eutar  Lujavt^nl  »erv«s  to  connect  thv  chirtol«  with  the  ooracoid 

firoceas  of  thv  soapuJa.   It  oondista  of  two  fii^culi,  called  the  trupewid  and  concad 
igainenbs. 

The  TrajHzmii  li^mmt,  the  anterior  and  external  fawiculuii,  is  a  broad,  thia, 
qnatlri  late  nil -^timpud  \>»ud  of  filing  placed  obliquely  between  the  coracoid  proceaa 
and   thd   daticle.     It  a  attached,  below,  to  tlie  upper  surface  of  tbe  coraooid 

Fig.  131.— The  Left  Shnaldor-Jotnl,  8oA|>nln-c1arlmlEr  Artioulatioiui, 
Mil  I'ropsr  LigkiDcuti  of  SupnlA. 
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process ;  above,  to  the  oblique  line  on  the  under  mir&ce  of  the  clavicle.    Its 
anterior  border  is  free;  its  poaterior  border  is  joined  with  the  conoid  ligament, ' 
the  two  forming  by  their  junction  a  projecting  angle. 

The  QjiioiJ  h'gantau,  the  posterior  aud  internal  fasciculus,  is  a  dense  band  of 
fibres,  conical  in  form,  tlie  base  being  turned  upw-irds,  the  summit  downwards. 
Il  in  attached  by  ltd  apex  to  a  rough  depression  at  the  biuie  of  the  coracoid  process, 
inlemal  to  the  preceding ;  above,  by  ita  expanded  base,  to  the  conoid  tubnrcle  on 
iho  under  surface  of  the  clavicle,  and  into  a  Hue  proceeding  internally  from  it 
for  half  an  inch.  Tlie:<e  ligaments  are  in  relation,  in  front,  with  tbe  Subclavius; 
behiad.  with  the  Trapezius:  they  serve  to  limit  rotation  of  the  scapula  forwards 
and  backwanls. 

The  InicrarU'cular  FibroraHila'je  is  most  frequently  absent  in  this  articulatioa. 
When  it  exi^  it  generally  only  partially  separates  .the  articular  surfaous,  ftOd 
14 


SIO 


AUTICCLATIONS. 


occupies  the  upper  part  of  the  articulation,  llore  rare!;,  it  completely  sepiarates 
the  joint  into  two  cavities. 

There  are  two  •Synovial  Mrmbrants  where  a  complete  int^rRiticukr  cartilage 
exists;  more  frequently,  there  is  only  one  synovial  membrane. 

AcWoris.  The  movements  of  this  arliculalion  arc  of  two  kinds.  1.  A  gliding 
motion  of  the  arlieular  end  of  the  clavicle  on  the  acromion.  2,  Rotation  of  th« 
scapula  forwards  and  backwards  upon  the  clavicle,  the  extent  of  this  rotation  being 
limited  by  the  two  portions  of  the  coraco-clavicular  ligament. 

8.   PROfKR  LmAME.\T3  OP  THK  ScAPirl-\. 

The  proper  lignmcuts  uf  the  sciipuhi  are,  the 

Coraco-acroiaial,  Transverse. 

The  Coraco-acromial  Liffiiviml  is  a  broad,  thin,  flat  band,  of  a  trianeular  shape, 
extended  transversely  above  the  upper  part  of  the  shoulder-joint,  between  lie 
coracoid  and  acromion  i)roces8Cg.  It  is  attached,  by  its  npex,  to  the  summit  of  the 
acromion  just  in  front  of  the  articular  surface  for  the  claTiole ;  «nd  by  its  broad 
liae^  to  the  whole  length  of  the  outer  border  of  the  coracoid  process.  Its  posterior 
fibres  arc  directed  obliquely  backwards  and  outwards,  its  anterior  fibres  trans- 
vorscly.  This  ligament  completes  the  vault  formed  by  the  coracoid  and  acromion 
prooe«ies  for  Iho  protection  of  the  head  of  the  humerus.  It  i*  in  relation,  above, 
with  the  clavicle  and  under  surface  of  the  Deltoid ;  below,  with  the  tendon  of 
Supm-spinatus  muwlo,  a  bursa  being  interposed.  Its  anterior  border  is  continnons'l 
with  n  denize  cellular  lamina  that  passes  beneath  the  Deltoid  upon  the  tendons 
the  Snpra-spinati  and  Tnfra-spinati  muscles. 

The  Tratisverae  or  Cbraeoid  Liijamtnt  converts  the  suprascapular  notch  into  & 
foramen.  It  is  a  thin  and  flat  fasciculus,  narrower  at  the  middle  than  at  the 
extremities,  attached,  by  one  end,  to  the  ha.'te  of  the  coracoid  process,  and  by  tho 
other,  to  the  itmcr  extremity  of  the  scajmlar  notch.  The  suprascapular  n^rre 
passes  through  tho  foramen;  its  accompanying  vessels  above  it. 

4.  Shoitldkh-joint. 

Tlie  ShouMor  is  an  enarihrodial  or  ball-and-socket  joint.  Tlie  bones  entering 
into  it-i  formation  are  tlio  large  globular  head  of  the  huineru.'*,  which  is  received 
into  the  shallow  glenoid  cavity  of  the  scapula,  an  arrangement  which  |>cmiite  of 
very  considerable  movement,  whilst  the  joint  itself  is  protected  against  displace- 
ment by  the  strong  ligaments  and  tendons  which  surround  it,  and  above  by  on 
arched  vault,  formed  by  tho  under  surface  of  the  coracoid  and  acromion  processes, 
and  the  coraco- acromial  ligament.  The  articular  surfaces  are  covered  by  a 
layer  of  cartilage ;  that  on  the  head  of  the  humerus  la  thicker  at  the  centre  than 
at  the  circumference,  the  reverse  being  ob5en.-ed  in  the  glenoid  cavity.  Ita  liga- 
ments arc  the 


lion 

>ve,^ 

tfaoS 

ons'^l 

loffl 


Capsular, 


Coraco-humoral. 


Glenoid. 


I 


Tho  Capsular  Ligamml  completely  encircles  the  articulation ;  being  attached, 
above,  to  tho  circumference  of  the  glenoid  cavity  beyond  the  glenoid  ligament: 
below,  to  the  anatomical  nock  of  the  humnrua,  approaching  nearer  to  the  articular 
cartilage  above,  than  in  the  rest  of  its  extent.  It  is  thicker  above  than  below, 
remarkably  loose  and  lax,  and  much  lurgcr  and  longer  than  is  nec«ssary  to  keep 
the  bones  m  contact,  allowing  them  to  be  separated  from  each  other  more  than  an 
inch,  an  evident  provision  for  that  extreme  fVeeilom  of  movement  which  is  peculiar 
to  this  articulation.  It.'*  external  surface  is  strengthene<l,  above,  by  th«  Supra> 
spinatus;  above  and  internally,  by  the  coraco-humeral  ligament;  below,  by  the 
long  head  of  the  Triceps;  externally,  by  tho  tendons  trf  the  Infra-spinatua  and" 
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Teres  minor;  and  intcmaUy.  by  the  tendon  of  the  SubscapnljiriB.  The  espeular 
lij{iiBnent  u^tuikUy  presents  ihrt-o  openiugii ;  nntt  at  itn  inner  mkIv,  below  the  ooracoi<l 
proceM,  parually  fiUod  up  by  the  tcmion  of  the  Su!j:*c«]'iiliiris;  it  establishes  a 
curnrnuniisiliou  oelwcca  the  eyiiorial  membrfttie  of  the  jfiiiU  and  n  bur^i  beneath 
lh«  teD>Iiiii  of  that  iiiiukIc  :  a  second,  not  constant,  at  its  outf  r  part,  where  a  com- 
munication sonK-timcD  exists  between  the  joist  and  a  bursal  sac  belonging  to  tho 
lufra-ttpinatus  muaole.  The  third  U  seen  in  the  lower  border  of  tlie  ligament  ■ 
betwwn  the  two  tuberosities,  for  the  passage  of  the  tendon  of  the  Biceps  muDcIe. 

The  0>nta>-hum«rai  or  Actaitny  Ligament  is  a  brood  band  whieh  strengthens 
the  upper  an<l  inner  part  of  the  capsular  limmcnt.     It  arises  from  the  outer  border 
of  the  ooravoid  prooos*^  and  descends  obhquely  downvrants  and  outwards  to  tba  i 
front  of  tlie  great  tubeiosity  of  the  limnerua,  being  blended  with  the  tendon  of  thsJ 
Sopra-spioatus  ntoacle.     Tltia  ligament  ia  intimately  united  to  the  capsular  in  the 
greater  part  of  its  extent 

The  Olenotd  Li^meut  it  a  lirm  fibrous  band  attached  round  the  margin  of 
the  gteooid  eavity.  It  iii  triaogalar  on  section,  the  ihickeal  portion  being  fixed  to 
lbs  circumference  of  the  cavity,  the  free  edge  being  thin  and  sharp.  It  Is  oon- 
tiatKKis  above  with  the  long  tendon  of  the  Biceps  miuele,  which  bilurcalea  at  the 
apper  part  of  the  cavity  into  two  fascieuli,  which  encircle  its  margin,  and  unite 
al  it«  lower  part.  This  ligament  deepens  the  cavity  for  articulation,  and  protects 
the  e>lgf»  of  the  bone.     It  is  lined  by  the  synovial  mcuibntne. 

The  Syru7vutl  ifcmhranf  lines  the  margin  of  the  glenoid  cavity  and  the  fibro- 
eartilaginoiu  rimKurroundingit;  it  is  then  reflected  over  the  internal  surface  of  the 
capauUr  linmeat,  covers  the  lower  pan  and  Midc^  of  the  neck  of  the  humerus,  and 
iaoontinu^  a  short  difOanceovorlheearttlago  covering  the  head  of  this  bone.  The 
loog  tendon  of  the  Utceps  muscle  which  passes  though  the  joint  is  inclosed  in  s 
tabular  sheath  of  synovial  membrane,  which  ia  reflected  upon  it  at  the  point  where 
it  perlbrate«  the  captiule,  and  ia  continued  around  it  as  Jar  as  the  summit  of  the 
gletwid  cavity.  The  tendon  of  the  Biceps  is  thus  enabled  to  traverrie  the  articu> 
uiioD.  but  is  not  contained  in  the  interior  of  the  synovial  cavity.  The  synovial 
membrane  communicates  with  a  largo  bursal  sac  honoath  the  tendon  of  the  Sub- 
■capularLi,  hy  an  opening  at  the  inner  side  of  the  capsular  ligament;  it  alM> 
oocasiooally  communicates  with  another  bursal  sac,  beneath  the  tendon  of  the 
Infrarspinatas,  through  an  orifice  at  its  outer  part.  A  third  bursal  sac,  which 
docs  not  communicate  with  the  joint,  is  placed  between  the  under  surlitec  of  the 
d«lloi<l  and  the  outer  surface  of  the  capsule. 

The  Uuselus  in  relation  with  the  joint  are,  above,  the  Sui>r«-»piiiatus;  below, 
the  long  beml  of  the  Triceps;  inlenially,  the  Suh-icapuluris;  vxternailv.  the  Infra- 
spinatus^ and  Teres  minor;  witliin,  the  long  tendon  of  the  Biceps,  'fhe  Deltoiil 
is  plnoed  most  externally,  and  covers  the  articulation  on  its  outer  side,  and  in  front 
and  behind. 

The  Arteries  supplying  the  joint  are  articular  branches  of  the  anterior  and 
posterior  circumflex,  and  suprascapular. 

The  Nerves  are  derived  from  the  circumflex  and  suprascapular, 

Aciiona.  The  shouhlcr-joint  la  ciipiible  of  movement  \a  almost  any  direction, 
forwards,  backward^  abduction,  adduction,  oircumd action,  and  rotation. 


5.  Klbow-joist. 

The  Eihow  ia  a  ffinylymaUt  or  hinge  joint.  The  bones  entering  into  its  forma- 
tioQ  are  the  trochlear  surface  of  the  humerus,  which  is  received  in  the  greater 
ngmcHd  cavity  of  the  ulna,  and  admits  of  the  movements  peculiar  to  this  joint, 
iho*  of  flexion  and  extension,  whilsl  the  cup-sliape-l  dc[>re^ion  of  the  head  of  the 
ndius  articulates  with  the  roibal  tuberosity  of  the  humerus,  its  circumference 
irith  the  lesser  sigmoid  cavity  of  the  ulna,  allowing  of  the  movement  of  rotation  of 
ibe  tadtus  on  the  ulna,  the  cliief  action  of  the  superior  radio-ulnar  artiouktion. 
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Fig.  1:12.— Ufl  KIlKxrJiilnl,  «lio*ing  Aiile- 

rtor  niiit  lutuiiml  I^uinl  Ligaiuauta. 
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Tlie  artioalar  surfaces  nre  cowred  villi  a  thio  layer  of  cartilage,  atul  cimncGled 
tcgetber  by  the  fultowing  ligaiueold : — 

Anterior  Lig«meDt.  Internal  LateraL 

Postcriur  Ltt^mcnt.  Extenial  LateraL 

The  Arxtt^nr  Ligament  {fig.  182)  ia  a  broad  and  tliin  fibrous  layer,  whioli  coTew 
the  ftiilorior  surOiue  of  the  joiiil.     It  is  attached  to  the  front  of  tlie  hutncruii 

immeiiiatcly  above  tbe  ooronoid  fiWKu; 
bulow,  to  the  anterior  surface  of  the 
ooronoid  prot-cst  of  the  ulna  and  orbicu- 
liir  ligMmeiit,  being  continuous  on  each 
side  with  the  Inderal  ligaments.  Ita  anper- 
Jicial  or  oblique  flbrea  paiw  from  tbe  inner 
condyle  of  the  humerus  outwards  to  tbo 
orbicular  lijiaraent.  The  middle  fibnx, 
vortical  in  direction,  pass  from  the  npper 

Eart  of  the  eoronoid  doprc«siun,  and 
ecome  blended  with  the  preceding.  A 
third,  or  tiansvcrso  set,  intcrswrt  tbcec  at 
right  angles.  This  ligumout  itt  in  relation, 
in  front,  with  the  Broobialis  anUcug; 
beliiiid,  with  Ihw  sjTiovinl  niembninc. 

The  PwUrinr  LiQurndfit  is  a  thin  and 
loose  ntcnibraiiouB  fold,  attached,  above, 
10  the  lower  end  of  the  humerus,  imme- 
diately above  the  olecranon  depression; 
below,  to  the  margin  of  the  olecrawm. 
The  suporticial  or  transverse  fibres  pan 
between  the  adjacent  margins  of  tbe  ole- 
cranon fossa.  The  deeper  portion  consists 
of  vertical  fibres,  which  pass  from  the 
appcr  part  of  the  olecranon  fossa  to  tbo 
margin  of  the  olecranon.  This  linment 
is  in  rdutiou,  behind,  with  the  tendon  of 
the  Triceps  jind  Anconeus;  in  front,  with 
tlie  synovial  tnembrano. 

The  Irth-mal  Lattral  Ligamtnt  is  a 
thick  triangular  band  of  ligamenlou.< 
fibres,  consisting  of  two  distinct  portion^ 
an  anterior  and  posterior.  The  antericr 
portion,  dirccletl  obliquely  forward.'",  is 
attached,  abovct  by  its  apex,  to  the  from 
part  of  the  internal  condyle  of  the  humerus ;  and,  below,  by  its  broad  base,  to  the 
inner  marpn  of  the  ooronoid  proces-s.  The  postrrior  portiim,  also  of  triangular 
form.  i»  attaehod,  abovov  by  its  apex,  to  the  lower  and  back  part  of  the  internal 
condyle ;  below,  to  the  inner  margin  of  the  olecranon.  This  ligament  is  in  rela- 
tion, internally,  with  the  Triceps  and  J'lexor  carpi  ulnari^  muscles,  and  tbe  ulnar 
nervo. 

The  External  Lateral  TAgnmmi  (fig.  IS.?)  is  a  short  and  narrow  fibrous  fa^ci- 
ouluiv  less  distinct  th.ia  the  inturual,  attached,  above,  to  ihe  external  condyle  of 
the  humerus;  below,  to  the  orbicular  ligament,  somu  of  its  mo^  posterior  fibre* 

;as.iing  over  that  ligament,  to  bo  inserted  into  the  outer  margin  of  tbe  ulna, 
'his  ligament  is  inttmatoty  blended  with  the  tendon  of  origin  of  the  Supinator 
brevis  muscle. 

The  Synovial  Afembrwie  is  very  extensive.  Tt  covers  the  margin  of  tbo  tlti- 
cuhir  surface  of  the  humerus,  and  lines  the  coronoid  and  olecranon  depreadons  OB 
that  bone;  from  theso  points,  it  ia  reflected  over  tbo  anterior,  posterior,  and  lateral 
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I 


I 


VifVlliB 


I 


» 


tigamenbi,  and  fnnna  a  poach  1>c1wecn 
the  lesser  sigmoid  cavity,  tbe  internal 
gurfac6  of  the  annaUr  ligamcDt,  aoft  the 
circomfercnce  of  the  head  of  iho  ntdins, 

TTie  MuBckv  ia  relation  with  the  joint 
ne,  ID  firont.  the  Brachialis  antit.'u»; 
behind,  the  Triceps  and  AnconuiiH:  vx- 
toroally,  the  Supinator  hrevis,  and  tlie 
common  tendon  of  orijpn  of  the  Extensor 
muscles;  iulurnAlly,  the  common  tendon 
of  origin  of  tlie'  Fk-xor  miLiclp.<i,  the 
Flexor  carpi  ulnurii<,  and  ulnar  nerve. 

The  Artfries  supplying  the  Joint  are  de- 
rived &om  the  oomniunicatiiig  brandies 
between  the  superior  profuntla,  inferior 
profiinda,  and  anastomotic  branches  of 
the  brachial,  with  the  anterior,  posterior 
and  interosseous  recurrent  branches  of 
the  ulnar,  and  the  recurrent  branch  of  tho 
radial.  Thejic  vc&wls  fitrrti  a  complete 
chain  of  inom^uUtittn  around  the  joint. 

Tl»e  Xrrrai  are  derived  ironi  the  ulnar, 
M  it  raises  between  the  internal  condyle 
and  the  oleNiranoQ ;  and  a  few  filamonta 
from  the  muaculo-cutancous, 

Aeliona.  Tbe  elbow  is  one  of  the  most 
perfect  faingc-joints  in  the  bwly ;  its  move- 
meiitK  are,  voniicqucntly,  Itmitei;!  tu  flexion 
and  extension,  the  exact  apjxiMtion  of 
the  articular  surfaoes  preventing  the  least 
later^  motion. 

6.  RaDIO-L'LSAB  Articclations. 

The  articulation  of  the  raditis  with  the  ulna  is  effected  by  ligaments,  which 
cotmect  together  both  extremities  ta  well  as  the  shans  of  thcMe  bonc&  They  may, 
consequently,  be  subdivided  into  three  set*:  1,  the  superior  radio-ulnar;  2,  the 
middle  radto-ulnar;  and  S,  the  inferior  railio-ulnnr  articulationa. 

1.  St;pKBiOB  Ratjio-ui-nar  Articulaiios. 

This  articiilalion  is  a  later.il  ginglymoid  joint.  The  bones  entering  into  its  for- 
mation are  the  inner  eide  of  the  circuiniurence  of  the  bead  of  the  radius,  which 
route.1  within  tbe  lesser  sixpnoid  cavity  of  the  ulna.  Theao  surfaces  are  covered 
with  cartilace,  and  invested  with  a  duplicalure  of  synovial  nicmbraat^  continuous 
with  that  which  lines  the  elbow-joint     Its  only  ligament  a 

Thk  AsxrLAB  OB  Obbicclah. 

Tlic  Orhirttlar  Ziynmenl  (fig.  183)  is  a  strong  flat  band  of  ligamaotooa  fibres, 
which  siirn.>iin<L(  the  head  of  the  radius,  and  retains  it  in  firm  connection  with  the 
leitscr  sigmoid  cavity  of  the  ulna.  It  formi*  about  three-fourths  of  a  fibrous  ring 
attachet^l  by  each  end  to  the  extremities  of  the  Jtiginoid  cavity,  and  is  broader  at  the 
upper  part  of  its  circumference  than  below,  by  which  tneana  the  hend  of  tbe  nidius 
is  more  securely  held  in  iUt  position.  Ila  ou^a■  sur/act  \a  strengthened  by  the  ex- 
ternal lateral  ligament  of  tlie  elbow,  and  aftbrfis  parliiil  origin  to  the  Supinator 
hre%"ia  muscle.     Its  inmr  tur/ticf  ia  smooth,  and  lined  by  synovial  membrane. 

AiUioM.  The  movement  which  take.1  place  in  thi.'*  articulation  i.s  limited  to 
ntatiun  of  the  head  of  the  radiu.i  within  the  orbicular  ligament,  and  upon  the 


2U 


ARTICULATIONS. 


leaser  sigmoid  cavity  of  tbo  ulna;  rotation  forwards  being  called  jmHwttum ;  rotit- 
tion  bacKward,  supination. 

2.  Middle  BAPio-ta,XAR  Articitlation'. 

The  interval  between  tbo  shuns  of  th«  rudiiu  and  uliia  is  occupied  by  two  liga- 
ments. 

Oblique.  Inturoisooim. 

The  OliUque  or  Round  Ligament  (fig,  132)  ia  a  small  round  fibrous  cord,  wbioh 
extends  obliquely  downwards  and  outwards,  from  the  tubercle  of  the  \\h\o.  at  iLu 
base  of  the  corouoid  process,  to  l!ic  radius  a  little  below  the  bicipital  tiiben.i»ily. 
Its  fibres  run  in  tho  oppo^te  dirvcliun  lo  thoi«e  of  the  iiitorosseoiis  ligament;  aiid 
it  appesirs  lo  be  placea  as  a  8ul).stitule  for  it  in  the  upper  part  of  the  interoaseoug 
interva].     This  ligament  is  aometimes  TantiiiK. 

The  Inltrmseous  Memlrane  is  a  broad  ana  thin  plane  of  aponeurotic  fibre!*, 
descending  obliquely  dowuwardfi  and  innardfl,  from  the  interoaseoas  ridge  on  the 
radiuH  to  tliat  on  the  ulna.  It  is  deficient  above,  commencing  about  an  inch  be- 
neath the  tulwrclo  of  tbt"  radius;  is  broader  iu-the  middle  than  at  either  extremity; 
and  presents  an  oval  aiwrturc  just  above  its  lower  mai^gin  for  the  passage  of  the 
anterior  interosseous  vessels  to  the  back  of  the  forearm.  This  ligament  serves  to 
connect  tho  bones,  and  to  increase  tbe  extent  of  surface  for  the  attuchmeut  of  the 
deep  muscles.  Between  its  upper  border  and  tbc  oblique  liganient  an  interval 
exists,  through  which  tho  posterior  interosseous  vussels  ptiss.  Two  or  three  fibrous 
baniU  are  oeeiwionally  found  on  the  pa^iterior  surface  of  this  membrane,  which 
descend  obliquely  Irom  the  ulna  towards  tlie  riidiuit,  and  which  have  consequently 
a  direction  contrary  to  that  of  the  other  fibre-i.  It  is  in  relation,  m  front,  by  its 
upper  three-fourths  (radial  margin)  with  the  Flexor  longuspollicis{alnar  margin^ 
with  the  Flexor  profundus  digitorum,  lying  upon  the  interval  between  which  ate 
the  anterior  interosseous  vessels  and  nerve,  by  its  lower  fourth  with  the  Pn>nator 
mutdratus ;  behind,  with  the  Supinator  brevis.  Extensor  ossis  metacarpi  pollicis, 
Extensor  primi  internodii  pollicis,  Extensor  sccundi  iiilcrnodii  poUicis,  Extensor 
indicis;  and,  near  tbe  wrist,  with  the  anterior  iulcrosscous  artery  and  posterior 
interosseous  nerve. 

3.  IsFEKioR  Badio-clnae  Abticclatios. 

This  is  a  lateral  ginglymoid  joint,  formed  by  tbc  bead  of  the  ulna  being  received 
into  tho  .sigmoid  cavity  at  the  inner  side  of  the  lower  end  of  the  rswlius.  The 
articular  surfaces  are  covered  by  a  tbin  layer  of  cartilage,  and  connected  together 
by  the  following  ligaments. 

Anterior  radio- ulnar. 

Posterior  radio- ulnar. 

Triangular  Interarticular  Fibro-cartilnge. 

The  Anterior  Jiadio-ulnar  Litjamtnt  (fig.  134)  is  a  narrow  band  of  fibres,  ex- 
tending from  the  anterior  margin  of  the  sigmoid  cavity  of  the  radius  to  the  unttirior 
fliiriace  of  tho  head  of  the  ulna. 

The  Posterior  liadio-ulnar  Ligament  (fig,  135)  extends  between  similar  point! 
on  the  posterior  surface  of  the  articubition. 

The  Trianguiar  FibrocartHadc  (fig.  136)  is  placed  transvcrsclv  beneath  the 
bead  of  the  ulna,  binding  the  lower  end  of  this  buiie  and  the  radius  tirmly  together. 
Its  circumference  is  thicker  than  its  centre,  which  is  thin  and  occasionally  per- 
forated. It  is  nttachod  by  its  apex  to  a  depression  which  separates  the  styloid 
process  of  tlie  ulna  from  the  head  of  that  bone;  and,  by  its  base,  which  is  thin, 
to  the  prominent  edge  of  the  radius,  which  separates  the  s^moid  cavity  from 
tlie  oarpal  articulating  eurface.  Its  marf^ns  are  united  to  the  ligaments  of  the 
wrist-joint.  Its  u/i/if/-  sur/ace,  smooth  and  concave,  is  contiguous  with  the  head 
of  the  ulna ;  its  under  iur/aix,  also  concave  and  sniootli,  with  the  cuneiform  bone. 
Both  suriacos  are  lined  by  a  synovial  membrane:  the  upper  surface,  by  ouc  peculiu 
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coRiuderable.     When  the  fihro-cartilage  is  perforated,  the  Bjiiovial  membruie  la 
continuous  with  that  which  linca  the  wriat, 

ActioiiS.  The  movement  which  oucurs  id  the  ioferior  radio-ulnar  Articulation  is 
just  the  reverse  of  that  which  takea  plaeo  between  the  two  bones  above ;  it  is 
limited  to  rotation  of  the  radius  round  the  head  of  the  ulna ;  rotation  forvard« 
being  termed  pronation,  rotation  backwards  supination.  In  pronation,  the  sigmoid 
cavity  ghdea  lorward  on  the  articular  edge  oi  the  idna;  lu  supination,  it  rolls  in 
the  opposite  direction,  the  extent  of  these  Dio%'cincutji  bviDg  UiDitcd  by  the  anterior 
and  potiterior  Ugameute. 


7.  "WltWT-JOIKT. 

The  Wruit  prpiwnts  moat  of  the  charaetera  of  an  enarthrodial  joint  Tlie  parts 
entering  into  its  formation  are,  the  lower  end  of  the  radius,  and  under  sur&ce  of 
the  triangular  interarticular  fibro-cartilagc,  above ;  and  the  scaphoid,  semilniuir, 
and  cuneiform  bones  below.  The  articular  surfaces  of  the  nidius  and  intcrarUcalar 
fibro-cartilagc  form  a  transversely  elliptical  concave  surface.  The  radius  ia  sub- 
divided into  two  parts  by  a  line  extending  from  Imfore  backwards;  aud  tbcscv 
together  with  the  interarticular  cartilage,  form  three  facets,  one  for  each  carpal 
boD«.  The  three  carpal  bones  are  oonnectfid  together,  and  form  a  convex  surface, 
vbich  is  received  into  the  concavity  above  mentioned.  All  the  bony  anrfaoes  of 
the  articulation  are  covered  with  cartilage,  and  connected  together  by  the  follow- 
ing ligaments. 


External  Lateral 
Internal  Lateral. 


Anterior. 
Posterior. 


The  ExAmtal  Lateral  Li/jamtjit  extends  from  the  Rummit  of  the  styloid  ptooees 
of  the  radius  to  the  outer  side  of  the  scaphoid,  some  of  its  fibres  being  proloDged 
to  the  Iriipezium  and  annular  ligament. 

The  Inlemal  Jjateral  Ligament  is  a  rounded  cord,  attached,  above,  to  tbc  ex- 
tremity of  the  styloid  process  of  the  ulna ;  below,  it  divides  into  two  fawiculi. 
which  are  attached,  one  to  the  inner  side  of  the  cuneiform  bone,  the  other  to  the 
pisiform  bone  and  annular  ligament. 

The  Anterior  Ligament  is  a  broad  membranous  band,  consisting  of  three  fa.oci- 
culi,  attached,  above,  to  the  anterior  inargiu  of  the  lower  end  of  the  radiu.i,  ita 
styloid  proccsj",  and  the  ulna;  its  fibres  pass  downwards  and  inwards,  to  be 
inserted  into  the  palmar  surface  of  the  scaphoid,  scmihinar,  and  cuneiform  hones. 
This  ligament  is  perforat4?d  by  numerous  apertures  for  the  passage  of  vessels,  and 
is  in  relation,  in  front,  with  the  tendons  of  the  Flexor  prolbndus  digitorum  and 
Flexor  longus  pollicis ;  behind,  with  the  synovial  membrane  of  the  wrist-joiui. 

The  PcHterior  LigamrM,  less  thick  and  strong  than  the  anterior,  13  attached, 
above,  to  the  posterior  border  of  the  lower  end  of  the  radius ;  its  fibres  descend 
obliquelv  downwards  and  inwards  to  be  attached  to  the  dorsal  surface  of  the 
scaphoid,  semilunar,  and  cuneiform  bones,  its  libres  being  continuous  with  tho«e 
of  the  dorsal  carpal  ligaments.  This  ligament  is  in  relation,  behind,  with  the 
extensor  tendons  of  the  fingers ;  in  front,  with  the  synovial  membrane  erf  the 
wrist. 

The  Sijnox'inl  }rrm}rrane  lines  the  under  surface  of  the  triangular  interarticnlar 
fihro-ciirlilagc  aiiove ;  aud  is  reflected  on  the  inner  surface  of  the  ligumeuts  above 
mentioned. 

JirJati»w<.  The  wrist-joint  is  covered  in  front  by  the  flexor,  and  behind  by  the 
cxtcii*jr  tendons;  it  is  also  in  relation  with  the  radial  and  ulnar  arteries, 

Tlie  Arteries  supplying  the  joint  are  the  anterior  and  posterior  carpal  branches 
of  the  radial  and  ulnar,  the  anterior  and  posterior  interosseous,  and  aome  aaoeml- 
ing  branches  from  ihe  deep  palmar  areh. 

The  Nerves  are  derived  from  the  ulnar. 

Actiotii.    The  movements  permitted  in  this  Joint  arc  flexion,  extension,  abduc- 
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fmn,  adduction,  and  circumduction.     It  i.-t  totally  incapable  of  rotatioo,  one  of  tbe 
cluiracteristic  moreiucola  in  true  enartlirodial  joints, 

8.  Articulations  ok  the  Carpl-s. 
Tbeae  oiticulationa  may  bo  subdi\'ided  into  tliree  mU  :— 

1.  The  wticulation  of  the  firet  row  of  carpal  bones. 

2.  The  ftniculalion  of  llie  netrond  row  of  carpal  bones, 
8.  The  anicukilion  of  tlie  two  rows  vnth  e«oa  other. 

1.  Articulatios  of  the  Fikst  Row  op  Carpal  Boxes. 

Tbcee  are  arthrodial  joints.  Tbe  articuUir  surfaces  are  covered  with  cartilage 
and  connected  together  hj  llie  following  ligameDts: — 

Two  l>or»al.  Two  Palmar, 

I  Two  Interos-ieouR. 

The  Dortal  Lt'yameiU*.  two  in  number,  are  placed  tran.«veri»c!y  Iwhiild  tbs 
bones  of  the  Sriit  row;  thcj  connect  the  scaphoid  and  itemilunar,  and  thesemilamir 
and  cuneiform. 

The  Palmar  Ligaments,  also  two  in  number,  connect  the  scaphoid  and  semi- 
lanar,  and  the  scmiluoar  and  cuneiform  bones ;  they  are  less  strong  than  the  dorsal, 
and  placed  very  dcop  under  the  anterior  ligament  of  the  wrist. 

The  /nfenoMroiw  ZiyamcrUs  (fig.  ISo)  arc  two  narrow  bundles  of  fibrous  tissue, 
connecting  the  semilunar  bone,  on  one  side  with  the  scaphoid,  on  the  other  with 
the  cuneiform-  They  close  the  upper  part  of  th«  interspaces  between  the  scuphoid, 
Benulnnar,  and  cuneiform  bones,  tncir  upper  surfaccti  being  smooth,  and  liucd  by 
the  syno^-ial  membrane  of  the  wrist-joint. 

The  articulation  of  the  pisiform  with  the  cuneiform  is  provided  with  a  Bepamte 
synovial  membrane,  prot4M:tcd  by  a  thin  capsular  ligament.  There  arc  aiao  two 
strong  Qbrouti  fascieuli,  which  connect  this  boac  to  the  unciform,  and  base  of  tbc 
fifth  metacarpal  bone. 

2.  Abtictjlatios  of  the  Skcond  Bow  or  Cabpal  Bosks. 

These  arc  arthrodinl  joints,  the  articular  surfaces  are  covered  with  cartilage, 
and  cooocelvd  by  the  following  ligamvuts; — 

Three  Dorsal  Three  Palmar. 

Two  Interoasoous. 

The  three  Dortal  Ligammts  extend  transversely  from  one  bone  to  another  on 
tbo  dorsal  surfacv,  eoDiiCL-tiug  the  trapezium  with  the  trapezwd,  the  tntpeeoid  with 
the  OS  magnum,  and  the  os  mugmmi  with  the  unciform. 

The  (AfW  Palmexr  lAtjamrnls  have  a  sinjilar  arrangement  on  iho  palmar  surface. 
The  ttaft  /nterotstaua  Li'jamcnU,  much  thicker  than  thoso  of  tlio  first  row,  are 
placed  one  on  each  .wle  of  the  ns  magnum,  connecting  it  with  the  trapezoid  exlw- 
nally,  and  the  unciform  internally.     The  former  is  le.^  distinct  than  the  latter. 

8.  Articulatio.v  op  TtiK  Two  Hows  of  Carpal  Bokes  ynfu  E,ifH  othkb. 

The  articulation  between  the  two  rows  of  the  carpus  consists  of  an  enarthrodial 
joint  in  the  middle,  formed  by  the  rcd^ption  of  tne  os  magnum  into  a  cavitr 
formed  by  the  scaphoid  and  semilunar  bfmea,  and  of  an  arthrodial  joint  on  eacli 
side,  the  outer  one  formed  by  the  articulation  of  the  scaphoid  with  the  trapezium 
and  trapezoid,  tlic  internal  one  by  the  articulation  of  the  cuneiform  and  unciform. 
The  articular  surfaces  are  covert  by  a  thin  layer  of  cartilage,  and  connected  by 
tbc  following  ligaments : — 

Anterior  or  Palmar,  ,  External  T>ateral, 

Posterior  or  DoreaL  Internal  Lateral. 
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The  Anterior  or  Palmar  Zigamentt  ooDsirt  of  sliort  fibres,  wliicli  pA89  oUiqaely 
between  tlie  boacs  of  the  first  and  sccoiid  row  on  tbe  pnluuir  surface. 

Tbe  PonU-rior  or  Ihnat  LigammU  Lolvc  a  similar  arrangenieat  on  tlie  dorsal 
surflace  of  the  carpuii. 

The  Lateral  Lif/amenls  are  very  sbort ;  they  are  placed,  one  on  the  radial,  the 
other  on  the  ulnar  aide  of  the  carpus ;  the  fortner,  the  stronger  and  more  di&tincV 
ooanoctinff  tbo  acaphoid  and  trajieziuin  honea,  the  latter  the  cuneiform  and  una- 
form :  they  are  continuous  with  the  lateral  liftamenta  of  the  wrist-joint, 

Thcro  are  two  Si/tt^i'iat  Membranes  found  in  the  articulation  of  the  carpal 
bones  with  each  other.  The  fir.it  of  these,  iho  more  extensive,  lines  the  under 
surface  of  the  scaphoid,  semilunar,  and  cuneiform  bones,  sending  upwards  two 
prolougationa  between  tboir  contiguous  surfaces;  it  is  then  reflected  over  the 
DOiies  of  tbe  second  row,  and  scndsdown  throe  prolongations  between  ihem,  whidi 
Une  their  contiguuuii  surfaces,  aud  invest  the  carpal  extrcmitiiw  of  the  four  outer 
metacarpal  bouos.  Tbe  second  is  tbe  synovial  membrane  between  the  pisiforin 
and  cuneifoi-m  bones. 

Acliom.    Tlie  partial  movement  wbicb  takes  place  between  the  bones  of  each 
TOW  is  very  inconsiderable ;  the  movement  between  the  two  rows  is  more  marked, . 
but  limitea  cbiefiy  to  flexion  and  extension. 


9.  Cabpo-mktacarpal  Ahticulatioxb. 


I 


Ahticclatiok  of  the  Metacabpal  Bonk  of  the  Thumb  with  the  TRAPEznit. 

This  is  an  cnarlbrodial  joint.  Its  ligaments  are  a  capsular  and  synovial  mem- 
bnmo.  Tho  capmlar  ligament  is  a  thick  but  loose  capsule,  which  pa.tses  from 
the  circunifuretiee  of  the  upper  extremity  of  tbo  metacarpal  bone,  to  the  rough 
edge  bounding  the  articular  surface  of  tbe  trapezium ;  it  is  thickest  extemallj 
ana  behind,  and  lined  by  a  separate  synovial  men^rane.  ■ 

Articulation  of  thk  Mf.tacarpal  Bonks  of  the  Fingers  with  the  CASPua. 

The  joints  furmed  between  tbe  carpus  aud  four  inner  metacarpal  bones  are 
connected  Ifjgether  by  doreal,  palmar,  and  interosseous  ligaments. 

The  D{>rsal  LitfamrnU,  tbe  slrongeat  and  most  distinct,  connect  the  carpal  and 
metacitrpal  hoiie-3  on  their  dorsal  surface.  The  socon<l  metacar])al  bone  rooeives 
two  fa.'*ciculi,  one  from  the  irajiezium,  the  other  from  the  trapezoid ;  tbo  third 
metacarpal  receives  one  from  the  os  magnum  j  the  fourth  two,  one  from  the  os 
magnum,  and  one  from  the  uncifonn ;  the  SUh  receives  a  single  fasciculus  &om 
the  unciform  bone. 

The  Palmar  Ligaments  have  a  somewhat  similar  arrangement  on  tbo  palmar 
surface,  with  the  exception  of  the  third  metacarpal,  which  has  three  ligaments^  an 
external  one  from  the  trapc^^Jum.  situated  above  the  sbciitb  of  the  Icnilun  of  tbe 
Flexor  carpi  rndialis ;  a  middle  one,  from  the  os  maguum ;  and  an  internal  ooev 
from  the  uncifonn. 

The  Intrrvrntorif  Ligaments  consist  of  short  thick  fibres  which  are  limited  to 
one  part  of  lli«  carpo-nietnuarpul  artieulutioii;  they  connect  the  contiguoiw  inferior 
angles  of  tlie  os  magnum  and  unciform,  with  tho  adjacent  surfaces  of  the  third 
and  fdurlh  nielacariia!  liyiica. 

The  ^ynfivial  3iemfmiTte  id  A  continuation  of  that  between  the  two  rows  of 
carpal  bones.  Occatiionallv,  the  articulation  of  tbe  unciform  with  tbe  fourth 
and  fifth  metacarpal  bones  fias  a  separate  synovial  membrane. 

The  Synovial  Membranes  of  the  wrist  (fig.  186)  are  thus  seen  to  be  five  in 
number.  Thojirsl,  the  membrana  sacciforrais,  lining  the  lower  end  of  tho  ulna, 
the  sigmoid  cavity  of  the  radius,  and  upper  surface  of  tbe  triangular  interarticular 
fibro- cartilage.  The  aeeonit  lines  the  lower  end  of  tbe  radius  and  int<>rarticular 
fibro-cartila«c  above,  and  tho  scaphoid,  semilunar,  and  cuneiforia  bones  below.  The 
third,  the  most  oxtenatve,  Covers  tho  contiguous  surfaces  of  tho  two  rows  of  carpal 
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htmoB,  and,  passing  I)ctwccn  the  bonca  of  the  accoiul  range,  Hi»«  the  carpal  extro- 
tnities  uf  tat  four  ioucr  mvUicarpal  bones.  The  fourth  lines  the  wiljacent 
aor&cea  of  tbo  trapcxium  utid  metacarpal  booe  of  the  thumb.  And  the  ^/th  (ho 
adjacent  BQttace»  of  the  cuueiform  ana  pUiform  boneo. 

Actions.  The  movemuut  permitted  in  tuu  curpo-mcbusLTpsl  articulutioiu  is  lirait<->I 
to  «  alight  gliding  of  tho  articiiliir  surfaces  upon  each  other,  the  extent  of  which 
Tuiea  tn  the  different  joints.  Thus  the  articulation  of  the  metacarpal  boiw  of  thfi 
thumb  with  the  trapezium  is  most  movable,  then  tho  fifth  motacarpfll,  aod  llien 
the  fourth.  The  second  and  third  are  almost  immovable.  In  tho  articulation  of 
the  metacarpiU  bone  of  the  thumb  with  tho  trapezium,  tho  rooveaienta  permitted 
arc  flexion,  extension,  adducliou,  abduction,  and  drevundaction. 


Pt|.  130.— V«ctlo»l  ScettoB  Uitough  t1i«  ArtiFaUtJuns  »t  tUe  Wrist,  ihowtng  tho  dro  BjnMrlal 

M«uibrau«ia 


ABtlClrLATI0^f8  OF  THE   METACARPAL   BO.VSS  WITH  KACH   OTHER. 

Tbo  earpal  extremities  of  the  metoearpul  bones  nrtieulale  with  one  another  at 
each  side  hy  :<[iiiiU  butCoom  covered  with  curtilage,  and  connected  together  by 
dorsal,  palmar,  aiid  interoeaoous  ligaments. 

The  Vortal  and  Palmar  Litjmw^ttt  posit  transTeritoIy  fVom  one  bono  to  another 
tlw  dorsal  and  palinnr  surtaoett.  The  Interoaaeous  LiijamenU  puss  between 
tlieir  contiguous  .lurbiceit,  juitt  beneath  their  lateral  articnlar  faceUt. 

The  S'jnovud  Mttmbrane  lining  the  lateral  (aceta  is  a  reHeetioa  fVom  that 
between  the  two  rows  of  carpal  bonos!. 

Tli«  ilii^ital  extremities  of  the  metacarpal  bones  are  connected  together  by  a 
narrow  tibrous  band,  iho  transverw  ligament,  which  passes  transversely  across 
their  under  surfacos,  and  is  blended  with  the  ligaments  of  the  mctacarpo-phalan- 
Real  articidationa.  lis  anterior  tur/an-  presents  four  grooves  for  the  passage  of 
Uie  flexor  tcntions.  Its  fmtTior  mrj'cux  bicuda  with  tho  ligaments  of  tJ»  meta- 
carpo-phalangeal  articulation. 
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10.  METACARPO-PHALAXGEAr;  ASTICULAnONS  (fig.  1ST). 

ThMo  artii;>ilfttion»  are  of  the  ginglymoid  kind,  fomnxl  by  tlie  reception  of  tlw 
ronntied  Iieait  of  ihe  nu-tacarpal  bone,  into  a  HUjHirficial  cavity  in  the  extremity 
of  th«  first  plialaux.     They  are  connected  by  the  following  ligamunt«: — 
Anterior.  Two  Lateral. 

The  Antmor  Li^anurUa  ate  thick,  dense,  and  libro-cartilaginoiu  in  texture. 

Each  ia  placed  on  tbv  palnuir 

Fig.  IST—JlrtlonktlowoflhorbaUnE".  surface   of  tie  joint,   in    tlie 

g;  interval  between  the  lateral 

J  ligamentii,  to  which  they  an 

connected ;  they  are  lootfcly 
united  to  the  metacarpal  bono^ 
but  very  firmly  to  the  bane  of 
the  first  phalanges.  Tlieir 
pnlniiir  surface  is  intimaiely 
blt-iiilL'd  with  ihe  transverse 
ligjiiJieiit.  each  lipamcnt  form- 
ing willi  it  a  groove  for  the 
pii.N*ag»  of  the  flexor  tendons, 
the  .tiiOJilh  surrounding  which 
is  connectoil  to  it  at  eiich  side. 
By  their  internal  i^uifnce,  they 
form  part  of  the  articular 
surface  for  the  head  of  the 
metacarpal  bone,  and  are  lined 
by  a  synovial  membrane. 

The  lMl«rat  lA'jamnUs  ar* 
strong  rounded  cord.i.  placed 
one  on  each  side  of  the  join^ 
each  being  attached  by  ona 
extremity  to  the  tubercle  on 
the  side  of  the  head  of  the 
metacarpal  bone,  and  by  the 
other  to  the  contiguous  cx*^H 
treinity  uf  the  phalanx.  ^f 

Tlie  Posterior  Ligament  is  ^ 
supplied  by  the  extenMr  ten- 
don placed  over  the  back  of 
each  Joint, 

Actionit.     Tho    movements 
which  occur  in  the#e  joints 
_  are  flexion,  extension,  adduo- 

tion,  abduction,  and  circumduction ;  the  lateral  movcmonta  are  very  limited. 

11.  ArticULATIOSS  of  IHK  PnALASGES  (fig.  137). 
Tliese  are  ginglymoid  jointa,  connected  by  tho  following  ligaments;— 
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Arturf 


Anterior. 


Two  Ijut^ral, 


The  arrangement  of  these  lig-aments  is  aimilar  to  those  in  the  metacarpo-pha- 
langeal  articulatiooii ;  the  exten.sor  tendon  supplies  the  j>lacc  of  a  potsterior 
liganient. 

Aetitma.    The  only  movements  permitted  in  the  phalangeal  joints  arc  6exi 
and  extension ;  thosB  movements  are  more  extensive  between  the  first  and 
phalansea  thau  between  the  second  and  third.    The  movement  of  flexion  is 
extcnwvo,  but  extcUKion  is  limited  by  the  anterior  and  lateral  ligaments. 
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ARTICULATIONS  OF  THE  LOWER  EXTREMITY. 

The  articulations  of  the  I^ower  Extruniitv  cumpri^  tlie  foUowiug  groups.  1. 
The  hip-joint,  2.  The  knee-joint,  8.  Tiie  articulatioos  between  the  tibia  and 
dlKilft.  4.  Th«  anklcgoiut.  6.  The  articulations  of  the  tar:«ii!<.  6.  Tho  tanu> 
metatar!«al  nrticulations.  7.  The  metalar^o-phalangMl  anicuiutioDS.  H.  The 
articQlaiioa  of  tho  phalanges. 

1.  Hip-joint  (fig.  138). 

This  articulation  is  an  cniirtlir<^i!il  or  ball-and-socket  joint,  former!  by  the 
reception  of  the  head  of  tliu  femur  iiitu  the  cnp-sbapod  cavity  of  the  acetabuluin. 
The  articulating  surfaces  are  oovureil  with  cartJage,  that  on  the  head  of  the  femur 
being  thicker  at  the  wiitre  tbuii  at  the  circumference,  and  covering  the  entire 
surface  with  tlie  exception  of  a  depreiin-ion  just  below  ita  centre  for  the  ligamen- 
tum  teres;  that  covering  the  acetabulum  ia  much  thinner  at  the  centra  than  at  the 
circumference,  being  dellctent  in  the  situation  of  the  circular  depression  at  the 
bottom  of  tbis  cavity.    The  ligaments  of  the  joint  are  the 

Cap«ular.  Teres. 

ILio-femoraL  Cotyloid. 

Transverse. 


Tig.  138.— LoA  Ili|>Ji>int  kid  t>p«n. 
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Tlie  Captular  Lipammit  i*  a  strong,  dmiBO,  liganientouB  capBulc.  embracing  tho 
mai^n  of  tlie  acetabulum  above,  and  HUrrounding  the  neck  of  the  femur  below. 
Its  upper  cirrum/ereiKe  in  attached  to  the  acetabulum  two  or  three  linen  externa] 
to  the  cotyloid  ligament ;  but,  oppoaito  the  notch  whero  the  margin  of  thi,i  cavity 
is  deficient,  it  U  connected  with  the  tranaver«e  ligament,  and  by  a  (ew  fibres  to  tlio 
edge  of  ihc  obturator  foramen.  Im  lotvrr  arcum/erenet;  Hurrounda  the  neck  of  the 
femur,  being  attached,  in  front,  to  the  apiral  or  anlwriiir  inter-troehanteric  lino; 
almve.  to  the  base  of  the  neek ;  behind,  to  the  middle  of  the  neck  of  the  bone, 
about  half  an  inch  from  the  posterior  intor-trochanteric  line.     It  is  much  thicker 
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at  the  upper  and  fore  part  of  the  joint  wlivrc  the  gn»t«»t  amount  of  rcsiHUnoc  is 
required,  than  below  uhvrc  it  in  tliin,  luosu,  und  longer  than  in  any  other  nituation. 
It:<  exteniftl  stirfuc);  is  rough,  cov«rw(l  by  numerous  niuscles,  and  separated  id  from 
&om  the  Psoas  and  lliaous  by  a  eynovial  bunta,  which  not  unl'requently  comniu> 
nicateii  by  a  circular  aperture  with  the  cavity  of  tlie  joint.  It  differs  friJin  the 
capsular  ligament  of  the  shoulder,  in  being  much  leas  I0090  and  lax,  and  in  not  ^^ 
being  perforated  for  the  passage  of  a  tendon.  ^| 

The  Jlio'/enfirat  Lititmait  (lig,  127)  is  an  accessory  band  of  fibres,  extending  ^1 
obliquely  across  the  front  of  the  joint:  it  is  intimately  connected  with  the  capsular 
ligament,  and  serves  to  strengthen  it  in  this  situution.    It  ii-  attached,  above,  lo  the 
anterior  inferior  spine  of  the  ilium :  bclow,  to  the  anterior  inter-trochantcric  hnc 

The  Ligammtum  Trrrs  is  a  iriaugohir  baud  of  fibres,  implanted,  by  its  apex, 
into  tlic  dcprcstfiou  a  little  behind  and  below  the  centre  of  the  bend  of' the  femur; 
and  by  its  broad  base,  which  consists  of  two  bundles  of  fibres,  into  the  margins  of 
the  notch  at  the  bottom  of  the  acetabulum,  becoming  blended  with  the  transverse 
ligament.  It  is  formed  of  a  bundle  of  fibres,  the  thickness  and  strength  of  which 
are  very  variable,  surrounded  by  a  tubular  sheath  of  synovial  membrane.  Some- 
times, the  sji-novial  fold  only  exists,  or  the  ligament  niav  be  altogether  absent. 
The  use  of  the  round  ligament  is  to  check  rotation  outwards,  when  combined  with 
flexion :  it  thus  assists  in  preventing  dislocation  of  the  heati  of  th©  femur  forwarda 
and  outwards,  an  accident  likely  to  occur  from  the  necessary  mechanism  of  the  joint, 
if  not  provided  l^;ain£t  by  this  ligament  and  the  thick  auterior  part  of  the  capsule.* 

The  Cotyloid  Ligament  a  a  fibro  cartilaginous  rim  attached  to  tLe  margin  of 
the  acetabulum,  the  cavity  of  which  it  deepens ;  at  the  same  time  it  protects  the 
edges  of  the  bone,  and  fills  up  the  inequalities  on  its  surface.  It  is  pri»moid  in 
form,  its  base  Wing  attached  to  the  margin  of  the  acetabulum,  its  opposite  edge 
being  free  and  sharp ;  whilst  its  two  surfaces  are  invested  by  synovia!  membraiM^ 
tho  external  one  beiag  in  contact  with  the  capsular  ligament,  the  internal  one 
being  inclined  inwards  so  as  to  narrow  the  acetabulum  and  embrace  the  cartila- 
ginous surface  of  the  head  of  the  femur.  It  is  much  thicker  above  and  behind 
than  lielow  and  in  front,  and  consists  of  close  compact  fibres,  which  arise  &om 
different  points  of  the  circumfcrcucy  of  the  acetabulum,  nud  interlace  with  each 
other  at  very  acute  angles. 

The  Transvcne  LigamnU  is  a  strong  flattened  band  of  fibres,  which  crosses  the 
notch  at  the  lower  part  of  tho  ucetabuhim,  and  converts  it  into  a  foramen.  It  is 
Continuous  at  each  side  with  the  cotyloid  ligament.  An  interval  is  left  beaeath 
the  ligament  fur  the  p.a.-tsago  of  nutrient  vessels  to  the  joint- 

The  .SymniaC  MrmbraTte  is  very  extensive,  (kinimencing  nt  tJie  margin  of  tho 
cartilaginous  8urfa(;e  of  the  head  of  tho  femur,  it  covers  all  that  portion  of  iho 
neck  which  is  contained  within  the  joint ;  from  this  point  it  ia  rcfiected  on  the 
internal  surface  of  the  capsular  ligament,  covers  both  surfaces  of  the  cotyloid 
ligament,  and  the  mass  of  fat  contained  in  the  fossa  at  the  bottom  of  this  ca\nty, 
and  is  prolonged  in  the  form  of  a  tubular  sheath  around  the  ligamentum  teroa, 
as  far  a^  the  head  of  tho  femur. 

The  Muscles  in  relation  with  the  joint  are,  in  front,  the  Psoas  and  Iliacus,  sepa- 
rateii  from  the  capsular  ligament  by  »  synovial  bursa ;  above,  the  short  head  of 
the  lU'ctiis  and  Gluteus  minimus,  thelatter  being  closely  adherent  to  it;  internally, 
the  ObturaU>r  exlenius  and  Pectineus ;  behind,  the  Pyriformis,  Gemellus  superior. 
Obturator  internua.  (lemollua  inferior.  Obturator  extemus,  and  Quadratus  femoris. 

The  Arteries  supplying  it  are  derived  from  the  obturator,  sciauc,  intenud  cir- 
oumflex,  and  gluteal. 

The  Nerves  are  articular  branches  from  the  sacral  plexus,  great  sciatic,  obtu- 
rator, and  accessory  obturator  nerves, 

Aetiom.  The  movements  of  the  hip,  like  all  cnarthrodial  joints,  are  very  exten- 
sive; tbey  arc,  flexion,  exteiuioa,  adduction,  abduction,  circumduction,  and  rolatioi 

■  S!ih;  nti  in(pn.'9ling  paper.  "Oa  the  Uie  or  the  Ruand  LigancDt  of  tlw  IIi|>-Joint,"  bj  Dr.i 
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2.  Knek-jobjt. 

The  tneo  is  a  ginglymoM  or  hingo-Jomt ;  tho  bones  entering  into  its  formation 
are,  the  contlyk's  of  tbu  fvniiir  itbovtt,  the  ht^ul  of  thu  tibia  below,  and  the  iiatetU 
in  Iront.  The  urttciihtr  surfaces  are  covorud  witii  cartila^,  and  oonncctcii  to^i> 
tbcr  br  Ugaintiiibi,  some  of  which  are  placul  oa  thu  vxtcnor  of  the  joint.  whiUt 
others  occupy  its  interior. 


ExUmat  Ligaments. 

Anterior  or  Ligiinmntuin  Pa- 

uAUi. 
Posterior     or     LigameDtum 

Postioum  Winalowii. 
Internal  I.tteral. 
Two  Kxiemal  LateraL 
Capsular. 


The  Anterior  Ligament  or  Lif/aTomlum  PauUte  (fig.  1S9)  is  that  portion  of 
the  common  t4sndoii  of  the  estensor  muscle*  of  the  thigh  which  is  continued  from 

Fig.  laS—Blght  Kiif»-]cl°t-    ADtorlor  YI«t.         Fig.  I4a— Bight  KucH^'iul.     Pmtcrior  View. 


Inlemal  LiyamnU. 

Anterior  or  External  Crucial. 

Posterior  or  Internal  CruciaL 

Two  Semilunar  Fibro-cartilagcs. 

Trunsvcrax 

Coroniiry. 

XigaiiKmtum  mucocum.  ' 

Ligoiiienu  aluria. 
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b  pateUa  to  the  tubercle  of  the  tihia.  supplying  the  place  of  an  anterior  ligament. 
Jn  a  stcoo^  flat,  ligameotous  hand,  alwut  uireo  inchcx  in  length,  attached,  abovc^ 
t4e  apex  of  the  patella  and  the  rough  depression  on  ita  posterior  surface ;  below, 
tdie  lower  part  of  the  tuberosity  of  the  tibia ;  its  superflcial  fibres  being  oontinu- 
oiacross  the  front  of  the  pnteila  witli  tho.w  of  the  tendon  of  the  Qundrieepn  ex- 
ttor.  Two  synovial  biirscare  connected  with  this  ligament  and  the  patella ;  on« 
_  iiierposod  bctwoen  the  patella  and  tlie  skin  covering  its  anterior  surface;  thei 
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other,  of  itimill  stzc,  betireon  tbe  ligamentnm  palellse  siul  the  upper  part  of  tlw 
tuberosity  of  the  tibia.  The  posterior  surface  of  this  ligament  is  sepiaraled  Jibow 
from  the  knee-joint  by  a  large  mass  of  adipoee  tifisuc ;  its  lateral  margitm  are  con- 
tinuous with  the  ajToiieuroscs  derived  from  the  Vasli  muaeles. 

The  Pofterior  Liyament  or  Ligamentum  Postievm  Wintlomi  (fig,  140)  is  a  brofli 
fiat,  fibrous  bantl.  which  covors  over  the  whole  of  the  back  part  of  the  joint.  It 
voiuiiHts  of  two  lateral  portions,  formed  chiefly  of  vortical  fibres,  which  arise  above 
from  the  condyles  of  tnc  femur,  and  arc  connected  below  with  the  back  part  of 
tho  htiad  of  the  tibia,  being  cloHcly  united  with  the  tendons  of  the  Gastrociieinius, 
Plantari^  Hi)d  PopHteu^  muscles;  the  central  portion  is  formed  of  fascictili  ob- 
liquely directed  and  separated  &om  one  another  bv  apertures  for  the  passage  of 
vessels.  Th«  ctroDgvst  of  them  ftwcienli  i^  derived  from  the  tendon  ot  the  bemi- 
mernbranomiK :  it  piutiictf  from  the  back  part  of  the  inner  tubcrowty  of  the  tibja, 
obliquely  upwards  and  oiilwardis  to  the  buck  part  of  the  outer  condyle  of  the 
femur.  The  pa»lt;rior  ligaini-nt  forms  part  of  the  floor  of  the  popliteal  »pnoc  and 
upon  it  re.Hts  the  popliteal  artery. 

The  Inl'-rruil  LaUral  Li>ianimt  is  a  broad,  flat,  membranous  band,  thicker  behind 
than  in  iront,  and  situated  nearer  to  the  back  than  the  troai  of  the  joint.  It  is 
attached,  above,  to  the  inner  tuberosity  of  the  femur ;  below,  to  the  inner  lubenwitv 
and  inner  surface  of  the  shaft  of  the  tibia,  to  the  extent  of  about  two  incheeL  It 
is  crossed,  at  its  lower  part,  by  the  aponeurosis  of  the  Sartoriu^  and  the  tendons 
of  the  Gracilis  and  Scmi-tcudmosus  muscles,  a  synovial  bursa  being  interpowd. 
Its  deep  siir/iKe  covers  the  anterior  portion  of  the  tendon  of  tli«  Scmi-membra- 
Doeufl;  the  synovial  mcnibnine  of  the  jomt,  and  the  inferior  internal  articular 
ftrtery ;  it  is  intimitlcly  adherent  tu  the  internal  semilunar  fibro-cartihige. 

Ilie  Lmg  External  Lateral  LigammC  is  a  strong,  rounded,  fibrous  cord,  situated 
nearer  to  t)ie  baek  than  the  front  of  the  joint.  It  ia  aUach(!d,  above,  to  the  outer 
condyle  of  the  femur;  below,  to  the  outer  part  of  the  head  of  the  fibula.  Its 
outer  aur/a/x  is  covered  by  the  tendon  of  the  Bicep.-*,  which  divides  into  two 
parts,  separated  by  the  li>rament,  at  its  insertion.  It  has,  parsing  bcnejith  it, 
the  tendon  of  the  Popliteus  muscle,  and  the  inl'eiior  e^tternal  articular  vessels  imd 
nerve. 

The  Sfiort  External  Lateral  Ligamenl  ia  an  oceesaory  bundle  of  ilbre»,  placed 
behind  and  parallel  with  the  preceding;  attached,  above,  to  the  lower  part  of  the 
outer  condyle  of  the  femur ;  telow,  to  the  sumtqit  of  the  styloid  process  of  tlio 
fibula.  This  ligament  is  intim-ttcly  connected  with  the  capsular  ligament,  and 
lias,  passing  beneath  it,  tbc  tendon  of  the  Popliteus  muscle. 

The  Cajaiihr  Liijmnrnl  consists  of  an  exceedingly  thin,  but  strong,  fibrous 
membrane,  which  fills  in  the  intervals  lefl  by  the  preceding  ligumcnis.  It  ia 
attached  to  the  femur  immediately  above  its  articular  surtacc;  below,  to  the  upper 
Iwrdcr  ami  sides  of  iIh;  patella,  the  margins  of  the  head  of  the  tibia  and  intcr- 
artioular  cartiliigi%  ami  is  conlinuous  behind  with  the  posterior  ligament.  Tliis 
Tnonibr.'ine  i.-t  slrengtlteneii  by  fibroU!<  expansions,  derive*!  from  the  fjwcia  lata,  (h>m 
the  Va.iti  and  <.'riireu.s  muscles,  and  Irom  the  Biceps,  Sartorius,  and  tendon  of  t^ 
Somi-membranoaus. 

The  Crucial  are  two  interosseous  ligaments  of  considerable  strength,  nitutled 
in  the  interior  of  the  joint,  nearer  its  posterior  than  its  anterior  part.     They  arc 
called  crucial,  because  they  cross  each  other,  somewhat  like  the  hnca  of  the  lettfa* 
X ;  and  have  received  the  namcH  anterior  and  posterior,  from  the  position  of  ifrir 
Itttacbmcnt  to  the  tibia. 

The  Anierior  or  External  Crucial  Liijammt  (fig.  HI),  smaller  than  tlio  pdfr 
rior,  is  attached  to  the  inner  side  of  the  depression  in  front  of  the  spine  of  be 
tibia,  being  blended  with  the  anterior  extremity  of  the  external  semilunar  firo- 
cartilage,  and  jiassing  obliquely  upwards,  backwards,  and  outwards,  is  insoed 
into  the  inner  and  back  part  of  the  outer  condyle  of  the  lemur. 

The  Posti-rior  or  /nlenutl  Crucial  Ligament  is  larger  in  size,  but  less  objW 
in  its  direction  than  the  anterior.     It  is  attached  to  ws  back  part  of  the  dtm- 
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aOQ  behind  tljc  Kpinc  of  the  tibia,  and  to  tlie  jKwtcriop  extremity  of  the  external 
semilunar  fil<n>-airtii«gc;  pa&^^ing  upwardss  Ibrwant.*,  uml  inwiirtU,  it  in  iuM.-rt<.-d' 
into  tlte  outer  and  foru  purt  uf  tho  inner  coodjle  of  the  femur.     As  it  crusMa  the 
Miterior  onioial  liganiont,  u  fasciculus  ia 

given  off  fwiD  it.  whiob  Llcnd*  with  ita  "'e*  ^^■~'"**' ^T^i^^li^.  ^'"'"'*  ''"*^ 
posteriitr  part.  It  i«  in  relatiun,  in  front, 
vitb  the  iinterior  crucial  ligftuiviit ;  hchind, 
vith  the  ligiunoutum  ptHtlicum  Wini^luwii. 
The  .vmi/Miwr  f'iliro-airtilaga  (lig. 
142^  are  two  <!reHcontic  lamellae  attuchou 
to  toe  roargiiiii  of  the  head  of  the  tibia, 
MTvicff  to  deepen  itn  eurfaoe  for  arliuula- 
tion  ■with  the  condyles  of  the  femur.  The 
circumferonco  of  each  cartilage  Li  thick 
■ndconrex;  the  inner  free  border,  thin 
■nd  concave.  Their  upper  aurfaros  are 
ooncave,  and  in  mUtiou  with  the  condyles 
of  the  femur:  their  lower  Aur&cea  are 
flat,  and  rest  upon  the  hcju]  of  the  tibia. 
Each  cartilage  covers  nearly  the  outer 
two-third!i  of  the  wrrespniiding  articular 
surface  of  tlie  tibia,  the  inner  tliird  beins 
uueovorc<l ;  both  8Ur(aeeii  are  ttniootb,  auu 
investe^l  by  aynuvial  membrane. 

The  /rUerttal  ^yemilbnar  Fil/r^earttUtije 
is  nearly  semicircular  in  form,  a  little 
elooratod  from  before  backwardii,  and 
broker  behind  than  is  front;  ita  conve-X 
border  is  united  to  llio  internal  lateral 
ligament,  and  to  the  head  of  the  tibia, 
by  meana  of  the  coronary  UgamonU;  it* 
anterior  extremity,  thin  ana  pointed,  ia 
firmly  implimted  into  a  dcpreasion  in  front 
of  tlic  inner  urtteular  surlucc  of  the  tibia; 

its  posterior  extremity  lo  the  dfurcssion  behind  the  spine,  between  the  attach- 
ment of  the  external  i-artUagc  una  posterior  crucial  ligament 

The  Rtirmal  Sr-mihinnr  rihro-carliliffe  forms  nearly  an  entire  oiicle,  covering 
a  larger  portion  of  tiie  articular  surlaco 
than  the  internal  one.  It  ii  groovtid  uu 
its  outer  side,  for  the  tendon  of  the  Pop- 
litcuB  mUKcle.  \u  circumference  u  held 
in  oonncution  with  the  iiead  of  the  tibia, 
by  means  of  tiie  coronary  ligaments; 
tod  iu  tiro  exireraitieii  are  firmly  iin- 
planted)  in  the  depressiona  in  front  and 
bdtind  the  iipine  ot  the  tibia.  These  ex- 
^bteutie*,  at  their  insertion,  are  interposed 
lolween  the  attachments  of  the  internal 
cartilage.  The  external  semilunar  fibro- 
cartilage  gives  oft'  from  its  anUrier  bor- 
Jo-  a  Sidcieulua,  which  forma  the  trana- 
vorae  lisameftt.  By  ita  anterior  txlremity,  it  ia  continuous  with  the  anterior 
cmci&l  ligament.  Its  posterior  fxtrrmify  divides  into  three  slips;  two  of  thcM 
pass  upwards  and  forwards,  and  are  inserted  into  the  outer  side  of  the  inner 
fleodyle,  one  in  fnmt,  the  other  Vdiind  the  posterior  crucial  ligament;  the  third 
fiucicolns  i»  iow.Tk'd  tnli>  the  Iwok  part  of  tbp  anterior  crucial  ligament. 

The  TVittvnxne  J.i'janwnl  ia  a  band  of  fibre*,  which  passes  traasrcrKcIy  bc- 
15 
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tweeo  (he  anterior  convvx  margin  of  tbe  extvm»l  Bi<:mi]uDar  cartilage,  to  tlio 
anterior  extremity  of  tliu  iutcrtULT  oiutilage ;  itt  tlii<:kui:»s  varitis  cuti^ulvrably  in 
different  stibjccU, 

The  Coi-oitury  Lignments  consist  of  numerous  sliort  fibrous  ban<la>  vrbicb  con- 
nect the  convex  border  of  the  s<.-iiiiluniir  carlilagoa  with  the  circumrerence  of  the 
liead  of  the  libia,  and  with  tlie  olhor  lifpinienLs  surrounding  the  joint. 

The  Synovial  MmihraTu!  of  tlie  knee-joint  is  the  largest  and  most  extensive  in 
the  body.  Commencing  iit  the  uiijier  border  of  the  patella,  it  forms  «  iur^  cui- 
de-tae  beneath  the  Extenaur  tendon  of  tlie  tliigli :  this  is  sometimes  replaced  by  a 
synovial  biirsji  intcr|K>»tM^l  Ixilween  the  tendon  and  the  front  of  the  femur,  which 
ill  some  snljjccla  coraraimicate*  with  the  syno^-iul  monilirane  of  tJie  knee-joint,  by 
an  orifice  of  variable  size.  On  each  side  of  the  patella,  tlie  synovial  inenihrane 
extcn<ls  beneatlk  the  aponeuroi<is  of  the  Yasti  muHclcs,  and  more  especially  beneath 
that  of  the  Vastus  intemuti;  and,  beneath  the  |iatclla,  it  is  separated  from  the 
anterior  ligament  by  a  considerable  quantity  of  adipose  tissue.  In  this  situation, 
it  sends  off  a  triangular-shaped  prolongation,  containing  a  few  ligamentous  fibres. 
whi<;h  extends  from  the  anterior  part  of  the  joint  below  the  pattdla,  to  the  front 
of  the  intcreondySoid  notch.  Thia  fold  has  been  termed  the  Uiiamcntum  mueotum. 
The  Ugamenta  alaria  consist  of  two  fringe-like  folds,  which  extend  from  the  aides 
of  the  ligamentum  mucosum,  upwards  and  outwards,  to  the  eides  of  the  patella. 
Tho  synovial  menibriiuc  invcsta  the  semilunar  fibro-cartilages,  and  on  the  hftck 
part  of  the  external  one  forms  a  cul-de-sac  between  the  groove  on  its  surface  and 
tho  tendon  of  the  PopHteiis;  it  is  continued  to  the  articular  surface  of  the  tibia, 
aurruunds  the  crucial  ligaments,  and  the  inner  surlUoo  of  the  ligaments  vbich 
incloMC  the  joint ;  lastly,  it  ajjpraaclieit  the  eond  vies  of  the  femnr,  and  from  them  ia 
continued  on  to  the  lower  part  of  tlie  front  of  the  shaft.  The  pouch  of  synovial 
membrane  between  the  Extensor  tendon  and  fi*ont  of  the  femur  ia  snpiwrted, 
during  the  movements  of  the  knee,  by  a  email  muscle,  the  Subcrureus,  wtiiub  ia 
inserted  into  it. 

The  Arteries  supplying  tho  joint  are  derived  fi-om  the  anastomotic  branch 
the  femoral,  articular  branches  of  tho  popliteal,  and  recurrent  branch   of 
anterior  tibial. 

The  Xorvcs  arc  derived  from  the  obturator,  anterior  crural,  and  external  and 
intcrn.il'poplileid. 

Actioiu.  Tho  chief  movements  of  thia  joint  are  flexion  aud  extension;  but  it  is 
also  capable  of  performing  some  slight  rotatory  niovfinent.  During  flexion,  tho 
articular  surfacci*  of  tho  tibia,  covered  by  thoir  interarticular  cartilagtvt,  glide 
backwards  upon  the  condyles  of  the  femur,  the  lateral,  posterior,  and  crucial  liea* 
Rienta  are  relaxed,  the  ligamentum  patella)  is  put  upon  tlie  xtretch,  the  patella 
filling  up  the  vacuity  in  front  of  ihe  joint  Iwtween  the  femur  and  tibia.  In 
extension,  tho  tibia  and  interariicular  cartilages  glide  forwards  upon  the  femur; 
all  tho  ligaments  are  stretched,  with  the  exception  of  tlie  ligamentum  )tatell», 
which  ia  relaxed,  and  admits  of  fonaiderabie  lateral  movement,  Th«  movement 
of  rotation  is  permitted  when  the  knee  is  semi-flexed,  rotation  outwards 
most  extensive. 
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S,  Abticdlatiov  bktwkkn  TDK  Tibia  and  Fibitla. 

The  articulations  between  tho  tibia  and  fibula  are  effected  by  ligaments  whic 
connect  both  extremities,  as  witU  us  the  shaft  of  these  bone*.  They  may.  coo- 
aeqweiitly.  l)e  sulxiivideil  into  three  sets.  1.  The  Superior  Tibio-fibiiiar  articula- 
tion. 2.  The  Middle  Tibio-fibular  articulation.  8.  The  Inferior  Tibio-fibalar 
articulation. 


1.  SUPEBIOB  TiBIO- FIBULAR  ARTICCL.lT!OIf. 
This  articulation  is  an  anhrodial  joint.     The  contiguous  surfacei  of  tho 
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TIBIOFIBrLAR. 

pwaetit  two  flat  oval  snr&oes  oovcrecl  wilh  cartilage,  and  counucted  togcthor  bj 
Uie  foilowiog  ligameola. 

Anterior  Superior  Tibio-fibular. 
Postwrior  Superior  Tibiofibular. 

The  At^erior  Sluperior  Lif/amfnt  {fij;.  141)  consisw  of  two  or  three  troad  and 
flat  bsiads^  wbich  pass  obliuucly  upwards  and  inwantii,  from  the  head  of  the  fibula 
to  tbe  outer  tuberosity  of  the  tibia. 

The  Poslfrior  Snpenor  Liffament  ia  a  siD;;le  thick  and  broad  band,  which'^ 
pa«e8  from  the  back  part  of  the  bead  of  the  fibuU  to  the  back  part  of  the  oator 
tubeiotuty  of  the  tibiu.     It  i&  covered  in  by  the  tendon  of  the  ropliteux  muscle. 

A  Sffnoirial  Mrmhmne  lines  this  articulation.  It  is  ooeosioually  continuous 
with  thAt  of  tho  kueu-joiut  at  its  upper  mid  back  port. 

2.  Middle  TiBio-nBCLAS  Abticitlatios. 

An  interosseous  membrane  extenda  between  the  c<mtigiioua  margins  of  the  tifaitl' 
and  fibula,  and  separates  the  musctea  on  the  front  from  those  on  the  back  of  the 
leg.  It  consists  of  a  thin  aponeurotic  lamina  composod  of  oblique  fibres,  which 
p*aa  be^pxri^n  tho  iutcrossooua  ridges  on  the  two  bones.  It  is  broader  above  than 
below,  and  present*  at  its  upper  part  a  large  oval  aperture  for  the  passwe  of  the 
anterior  tibial  artery  forwanls  to  the  anterior  aspect  of  the  leg ;  and  at  its  lower 

Krt,  an  opening  for  the  piwago  of  llic  anterior  peroiiciil  vessels.  It  is  continuous 
low  with  the  inferior  interosseous  ligament ;  and  is  perforated  in  numerous  part«  | 
for  the  passage  of  small  vessels.  It  is  in  relation  in  front  with  the  Tibialis  amicus, 
Extensor  longua  digilorum,  Extensor  proprius  poIHcis,  iVroneu.-*  teniu,t,  and  the 
anterior  tibial  vessels  and  nerve;  behind,  with  tlie  Tibialis  pa'tticus  and  Flexor 
^  longns  pollicis. 

8.   ISFEBIon  TiBIO-FIBCLAB  AimcL'LATIOS. 

This  articulation  is  formed  by  tho  rough  convex  surface  at  the  inner  side  of 
the  lower  end  of  ihc  fibula,  being  connected  witli  a  similar  roiiuh  surface  on 
llic  ouU-T  side  of  the  tibia.  Below,  to  the  extent  of  nboul  two  lines,  these  surfaces 
are  smooth  and  covered  wilti  curtilage,  which  is  continuous  with  that  of  the  ankle- 
joint.     Its  ligaments  are — 

Inferior  Tntera'tseous.  Posterior  Inferior  Tibio-fibular. 

Anterior  Inferior  Tibiofibular.        Transverse. 

Tlie  Tn/erior  fnifmuMus  Lirjamftil  consist*  of  numerous  ahort^  strong  fibrous 
hand.*,  which  pass  between  the  contiguous  rough  surfaces  of  the  tibia  and  fibula, 
con.'<titating  the  chief  bond  of  union  between  these  bones.  It  is  continuous,  above^ 
with  the  intero^Moua  membrane. 
I  The  AtUerior  Inferior  Ligament  (fig.  144)  ia  a  flat  triangular  band  of  fibres 
broader  below  than  above,  which  extends  obliquely  downwards  and  outwards 
between  the  adjacent  margins  of  the  tibia  and  fibula  on  the  from  aspect  of  the 
articulation.  It  is  in  relation,  in  front,  with  the  Peroncua  teriius,  the  n]vjiieurosi3 
of  tho  leg.  and  the  integument;  behind,  with  the  inferior  interosseous  ligament, 
and  lies  in  contact  with  the  oartilai^  covering  the  astragalus. 

The  pMtr.rii}r  Inffn'or  lA^mtnt.  smaller  than  the  preceding,-  i«  disposed  in  a 
(imikr  manner  on  the  potrterior  stirfaec  of  the  articulation. 

The  TranavfTte  Lujament  is  a  long  narrow  band  of  ligamentous  fibres,  con- 
tinuous with  the  preceding,  pas.*ing  transversely  across  the  hack  of  the  joint, 
fmm  the  external  raaUeoIua  to  the  tibia,  a  short  distance  fVom  iw  malleolar  proceea.  ^ 
This  ligament  projects  below  the  margins  of  the  bones,  and  forms  part  of  the 
articulating  snrface  for  the  astragalus. 

The  Siffvmial  ifetnbranc  lining  the  articular  surfaces  is  derived  from  that  of 
tho  ankle-joint. 
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Actiotu.  TIic  movement  iiormilted  in  these  urtioulations  is  limited  to  STcry 
siigLt  gliiliua  of  tiio  nrliiiuiar  BUi-fa>;es  one  upon  anotb«r. 


4.  ASKLE-JOIST. 


The  Aniie  is  a  ginglymoid  or  hinge-joint.  The  bones  entering  into  its  fbrnw 
tion  are  the  lower  extremity  of  the  tibia  and  its  nuilleolus.  and  the  malleolus  of 
the  fibula,  above,  which,  united,  form  an  arch,  in  which  ia  reeeived  the  upper 
convex  surface  of  the  asiragalna  and  it«  two  lateral  faceta,  Thejie  surfaces  are 
covcrud  with  cartilage,  and  ooiineetwl  together  by  the  following  ligaments: — 

Anterior.  Internal  Lateral. 

External  Lateral. 

The  Anterior  Ligamait  (i5g.  143)  ia  «  broad,  thin,  membranous  layer,  attached 
above,  to  the  margio  of  the  articular  surface  of  the  tibia ;  below,  to  the  margin  of 

Pig.  143.— Ankte-}o!ii( :  Tarxkl  uud  Tar»o-m«tatKmtl  ArtioulMSoni.     lotrnud  Vjeo,     Rlglit  S*dc. 
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tbc  (istragaluit,  in  front  of  its  artienlnr  surface.  It  ia  in  relation,  in  IVnnt,  with 
the  Kxteusor  tendons  of  the  toes,  the  tendons  of  the  Tibialia  anticus  and  Pcroneus 
tcrtius,  and  the  anterior  tibial  veaseLs  and  nerve ;  behind,  it  lies  in  contact  vrith 
the  synovial  incmbrauc. 

The  Intcj-nal  Lateral  or  Detloid  Lirjament  consists  of  two  layers,  snperficia} 
and  decj).  The  mpa-jicial  layer  is  a  strong,  flat,  triangular  band,  attache^  above, 
to  the  apex  and  anterior  and  pmrturior  borders  of  the  inner  Dialleolus.  The  most 
anterior  fibres  pass  forwards  to  be  inserted  into  the  scaphoid;  the  middle  descend 
almost  perpenuicularly  to  bo  inserted  into  the  os  calcis;  and  the  posterior  fibres 
■jMsa  baekwards  and  outwards  to  l>e  attached  to  the  inner  side  of  the  nstragalns. 
The  deq)  taytr  consists  of  a  short,  thick,  and  srronu  fasciculus  which  p«mea 
from  the  apex  of  the  niaileoluH  to  the  inner  surface  ot  the  astragalos.  below  the 
articular  surface.  Thin  tignmcnt  is  covered  in  by  the  tendons  of  the  I'ibialis 
piisticus  and  Hexor  longus  digitorum  muscles. 

The  External  Lalrral  Lifjainml  (lig.  144)  consists  of  throe  &9ciculi,  taking 
different  directions,  and  separated  by  distinct  interval*. 


ANKLK-JOIST. 
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Tlie  anterior  fatcieuius,  the  shortest  of  the  three,  pftSMe  from  the  luatcrior  mArgin 
of  the  HUmmit  of  the  exlernnl  mMlloolus,  dovrnwards  and  forwards,  to  the  uOxtt- 
galiu,  in  froDt  of  Jtd  external  arlicuUr  tiicet. 

The  posterior /aacieHlua,  the  most  deeply  seated,  passes  from  the  depression  nt  the 
inner  ajwl  bnck  part  of  the  extemiU  nuuteolus  to  the  iu<tr&gitlu#,  behind  it«  externa] 
BuUlooliLr  fiic«t.     It«  fibrett  arc  ahnost  horlzotitul  in  dircetion. 

Tiie  muiUk/(ueiculus,  the  longest  of  the  three,  is  a  narrow  rounded  oord,  pa«- 
ing  from  the  »pcx  of  the  external  nmlleolos  downwards  and  slightly  haekwanU 
to  the  mi'idle  wf  the  outer  aide  of  the  03  calcis.  It  is  covered  by  tiic  lendoiui  of 
the  Perorieus  longus  and  bruvis,  Tht-re  is  no  posterior  ligamtinl.  its  plaec  being 
sapidied  by  the  transverse  iigiiment  of  the  tibia  and  fibula. 

The  St/tiovial  ifetiArattc  invent*  the  inner  ((iirfiioe  of  llie  ligiiment.%  and  sends 
a  dnplicature  upwards  between  the  lower  exlreuiilica  of  the  tibia  and  llbula  for  a 
short  dutaaoc. 

Fls-  lU.— AnUe-Joint :   Tarsal  and  Tkno-nieUt»n»l  ArtlcDl>tlaii».    Batamal  Tl«w.    Bight  8ld«. 
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Bflatians.  The  tendons,  vessels,  and  nerves  in  conneetion  with  the  joint  sn, 
in  front,  from  within  outwards,  the  Tibialis  anticus,  Extensor  propriua  polliciG^ 
toterior  tibial  vessels,  anterior  tibial  nerve,  Extensor  communis  di^'itorum,  and 
Ceroneua  tcrtius;  behind,  from  within  ovitward^,  Tibialis  postieus,  FU-xor  longus 
di^torum.  posterior  tibinl  vessel*,  posterior  tiViia!  nerve.  Flexor  loiigus  pollicui, 
and,  in  the  groove  bi-hind  the  external  mulleolus,  the  tendons  of  ibe  Poroueoa 
I      longus  and  Pcroncus  bruvis. 

The  Arkrics  supplying  tlie  joint  aro  dorired  from  the  malleolar  branches  of 
the  anterior  tibial  and  peroneal. 

The  S^rvce  are  derivwl  from  the  anterior  tJhial. 

IActiemt.     The  mov4.-muiil<i  of  the  joint  are  limited  to  flexion  and  cxtensioo. 
There  is  no  lateral  motion. 
T 
tW 
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6.  ABTICUI-ATIOire  OF  TRK  TaBSCS. 

These  articnlations  may  be  subdivided  into  three  sets :  1.  The  articulation  of 
die  first  row  of  tnrxal  bones.  2.  The  articulation  of  tlie  Bocoud  row  of  tarsal 
bones.    8.  The  articntstions  of  the  two  lows  with  each  other. 
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ARTICULATIONS. 


1.  Abticulatton  of  the  First  Row  of  Tarsal  Bones. 

The  articalation  betw<K!n  thu  ustragulus  and  os  calcls  ia  an  arthrodial  joint 
ciMin«ctod  together  by  three  ligumunta: — 

Kxtemal  Calcaaco-astnigabid.  Posterior  CalcaneO'&stragaloid. 

latoroesooua. 

The  Extrmal  Oalcanro-iwtragabid  Ligament  (fig.  144)  is  a  short,  strong  fajici* 
culuif,  puling  from  the  outer  ^urfivce  of  the  nstriigiLluii,  iitimcdiatelv  beneath  ila 
cxtcrottl  malleohir  faoel,  to  the  outer  edge  of  the  os  eiilciii.  It  is  placed  in  front 
of  the  middle  fiisciouhia  of  the  external  lateral  ligament  of  tho  auklo-joint,  with 
the  fibres  of  which  it  i.s  pariilld. 

The  PmCerCor  CakamrO'O^lra'jnhid  Liymnmt  (fig.  143)  connects  the  posterior 
extrciuity  of  the  lutlTagalu.-*  vriilj  the  upper  eotitiguous  surface  of  the  os  calcis;  it 
ix  a  short  narrow  Laud,  the  fibres  of  vritich  are  directed  obliquely  backwards  uid 
inwards. 

Tho  InltroKSfa^t*  Ligament  forms  the  chief  bond  of  nnion  betwi-eu  these  honca. 
Itcoii«LKt8  of  numerous  verliciil  and  oblique  flbrea,  attached,  by  one  exiremity, 
to  the  groove  1>etween  the  arliculiiting  surfaces  of  the  astragalus;  by  the  other, 
to  a  corresponding  depression  on  the  upper  surface  of  tlie  os  calcia.  It  is  very 
thick  and  strong,  being  at  least  an  inch  in  breadth  from  side  to  side,  and  i$ervi;!> 
to  unite  tho  os  calois  and  astragalus  solidly  togetl>er. 

The  Synovial  Membranes  (fig.  140)  are  two  in  number;  one  for  the  poKterior 
oalcaneo-astragaloid  articulation ;  a  second  for  the  anterior  calcaneo'a.<itragal<Hd 
joint.  The  latter  synovial  membrane  is  continued  forwards  between  the  contiga- 
ous  Hurtoccs  of  the  astragalus  and  scaphoid  bones. 


2.  Abtictlatioss  op  the  Seco.vd  Row  or  Taksal  Boxes. 

The  articulations  Itetween  the  scaphoid,  cuboid,  and  three  cuneiform  are  elTected' 
by  tho  following  ligaments : — 

Dorsal.  Plantar, 

Interoaaeoua. 

The  Dorsal  LigoTWrnia  are  small  bands  of  parallel  fibres,  which  pass  flrom  eaol 
bone  to  the  neighboring  bones  with  which  it  articulates. 

The  Plantar  Ligam/^nU  have  the  same  arrangement  on  the  plantar  tmrTooc. 

The  IrUerosseons  Ligammla  are  four  in  number.  They  consist  of  strong  tniDS- 
Terse  fibres,  which  pass  Ixitwcen  the  rough  iion- articular  surfaoos  of  atfjoiDiua; 
bones.  There  is  one  between  tho  sides  of  the  scaphoid  and  cuboid ;  a  sucond 
between  the  internal  and  middle  cuneiform  bones ;  a  third  between  the  middle  and 
extomat  cuneiform;  and  a  fourth  between  the  external  cuneiform  and  cuboid. 
The  scaphoid  and  cuboid,  when  in  contact,  present  each  a  small  articulating  facet, 
covered  with  cartilage,  and  lined  either  by  a  separate  synovial  membraoe,  or  by 
an  oSsct  from  tho  common  tarsal  synovial  membrane, 

8.   ABTICL-L.tTIO.VS  OF  THE  TWO  EOWS  OF  THE  TaHSUS  WITH  BACH  OTHEB. 

Tliese  articulations  may  Iki  conveniently  divided  into  three  sots.  ].  The  arti- 
oulatjon  of  the  os  caleis  nntli  the  cuboid.  2,  The  os  calcis  v.'itli  the  scaphoid. 
8.  The  a^itragalua  with  the  scaphoid. 

I,  The  lig&ments  connecting  the  os  calcis  with  the  cuboid  are  four  in  number:' 


Dorsal 


I  Superior  Cakaneo-cnboid. 

)  Internal  C'aleaneo-cuboid  or  iDteroaseona. 


PI     ,  I  Iiong  Calc~i  II  eo- cuboid, 

rwniar.    j  ^^^^^  Catcanco-cuboid. 


OP  THE  TARSUS. 
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Fwit. 


Tlie  Superitr  (hlamfocuhoid  Liffftmmt  (fifj.  144)  is  a  thin  and  narrow  taaoU 
evdun,  which  ps8ae«  between  the  couti^juous  surfiux-x  of  the  os  calcia  and  caboid, 
on  lite  dorsal  sur&oo  of  the  joint. 

I'lie  fnUmat  Cakaneo-tuhoid  or  Interouemu  Liijamml  (fig.  144)  is  a  short,  but 
thick  and  strong  band  of  fibres,  aritting  from  the  os  ciilcis,  in  the  deuj)  groove 
vhii^h  intarvonea  between  it  and  the  astragal  11.4;  being  clo.*eI_r  blendi^),  at  m  >m. 
gin,  with  the  superior  calcaneo-itcapboid  tigainenL  It  is  inserted  into  the  inner 
aide  of  the  cuboid  bone.  This  ligament  forma  one  of  the  chief  bonds  of  tinioa 
between  ih*^  first  and  second  row  of  the  tarsus. 

The  Lqivj  Cakaneo-cvhoid  (fig.  145).  Pig.l»5.— LieamoiitJif.f PlaaWfSurtwoorUi* 
the  most  superficial  of  the  two  plantar 
ligaa>cnU,  is  the  longest  of  all  the  liga- 
mvntA  of  the  tanus,  being  attached  to  the 
under  surface  of  the  os  cultii*.  from  near 
the  tuberoutii^  as  far  forwnrvln  a»  the 
anterior  tubercle;  it*  ttlnv..-*  pa.*s  forwards 
to  be  attached  to  the  ridgo  on  the  under 
Burfitoe  of  tJie  cuboid  bone,  the  more  su- 
perficial fibres  being  continued  onwards 
to  the  bases  of  the  second,  third,  &a^ 
fourth  mt-'tatarsal   bones,     Tliis  liitnmcnt 

crosses  the  groove  on  the  undur  surface       ff-  't  ^1  '   T 

of  the  cuboid  bone,  converting  it   into  a  " 

canal  for  the  paaagu  of  the  tendon  of  the 
Peronctis  longus. 

The  Short  Cixtmnto-ctilinil  LignmnU 
lie^  oenrerto  tiie  bone8  than  the  prcouding, 
from  which  it  i.i  separated  by  a  little  areo- 
lar iwlipo»e  U«<iue.  It  is  exceedingly 
broad,  about  an  inch  in  length,  and  ex- 
lends  from  the  tubercle  and  the  de]>rvMflion 
in  front  of  it  on  the  fore  part  of  the  under 
surljioe  of  Ibe  os  calcis,  to  the  inferior  sur* 
bceirf  the  cuboid  bone  behind  the  peroneal  .. 

groove:    A  syaovial  membrane  is  found  in         V^"* 
Uiis  articulation. 

2.  The  ligaments  connecting  the  os 
calcis  with  tlie  scaphoid,  are  two  in  num- 
ber:— 


S^- 


[■\ 


Ifrl 


un 


Superior  Calcanoo-scanhoid. 
Imorior  Colcunoo-scapuoid. 


liH. 


'far. 


M't 


rThe  Supmor  OakanM-acaphotd  (fig.  144)  arises,  as  already  mentioned,  with  the 
internal  caKiinco-cubuid,  in  the  deep  groove  between  the  astragalus  and  os  calcis : 
it  passes  forwanl  from  the  inner  side  of  the  anterior  extremity  of  the  os  ealcis  to 
I  the  outer  side  of  the  Kuiiphoiil  bono.  These  two  ligaments  resemble  the  letter  Y, 
being  Wviidwl  together  behind,  but  scpjinitcd  in  front. 
Ttte  Infervir  OntrartM-scaiifioUl  {fiff.  140)  is  by  fur  the  largest  and  atrongest  of 
the  two  li^^ameuts  of  this  articulation ;  it  is  «  broad  and  thick  band  of  lignmcnlou^ 
flhrci^  which  pa.'wcit  forwards  and  inwards  from  the  anterior  and  inner  extremity 
of  the  oe  calcis,  to  the  under  surfuoe  of  the  scaphoid  l>one.  This  ligament  not 
only  serves  to  connect  the  o»  oalci.s  nnd  scaphoid,  but  supports  the  bead  of  the 
axtragalns,  forming  part  of  the  articular  cavity  in  which  it  is  received.  lis  wppw 
turfae-.  ik  linwl  by  the  syno\'ial  raombraiio  coiuinucf!  from  the  anterior  caliiniioo- 
a^ragaloid  artitmlation.  Its  unfkr  tMrfaci  is  in  coiittict  with  the  tcudoii  of  the 
Ubiaiia  posticus  mu^Ie. 
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AUTICULATIONS. 


3.  Thtt  articulation  between  tlie  lutrngnlux  nnd  scnphoid  is  an  cniirthrodud 

«"omt;  lliw  lounde*!  lioadof  llie  astragalus  lit'-ingniceivoii  intotliuconcaviiv  iormod 
y  tbe  pcwlerior  surlacn  of  llie  floaithoid,  tlie  iinlerior  articulating  KUrt'ave  of  llie 
caloaneuiu,  and  tlie  upix^r  .lurlace  of  tho  calcaneo-Hi^pboiil  ligament,  vrbicb  fills  up 
the  triangular  iutcrval  between  these  boucB,     Tlie  only  lig:imcnt  of  tbi«  joint  iflJ 
the  superior  astragalo-scaphoid,  a  broad  band  of  ligumcQtoui!  fibres,  vrkicb  pu^acsl 
obliiiuoiv'  forwards  from  the  neck  of  tbi!  astragalus,  to  llic  suin-rior  purfiwio  of  tb«l 
soaphoia  bono.     It  is  thin  and  weak  in  texture,  and  eoverwl  by  llie  KxlfiutoFi 
tendons.     The  inferior  (^loanuo-scaphuid  KUppllos  tlie  place  of  an  inferior  liga. ' 
ment. 

The  Synovial  M'^mbrane  which  line^  the  joint  ia  continued  forwards  from  the 
anterior  cid(uuieo-a.'«lraga1oid  articulation.  This  articulation  pcrmite  of  consiilci^ 
able  mobility;  but  iti  teebleueas  is  euch  aa  to  occasionally  allow-  of  dislooatioD 
of  the  astragalua. 

The  Si/?ioriat  Mcmhranes  (lig.  146)  found  in  the  articulations  of  the  tarsus  aro 
four  ill  numbur:  one  for  the  posterior  cideaniio-iistragaloid  articulation;  a  Ktond 
for  tbo  anterior  calcaQco-astrtiguIuid  and  uslrugalo-souphoid  articulations ;  a  tfiini 


Fig.  146.— Oblique  StM^tion  of  the  Aiguiilstionf:  of  lh<>  Tunaa  ocJ  Mnutantu. 
Showing  tils  t)ix  ayiivtiki  Mumbrnnve. 
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for  the  oalcanoo-cuhotd  articulation ;  and  a  fourth  for  the  articulations  between 
the  Bcaphoid  and  the  three  cuneiform,  the  three  euneiforni  with  each  other,  the 
external  euneiforni  with  the  cuboid,  and  the  middle  and  external  cmieifonn  with 
the  bases  of  the  s«(!i>iid  and  ibinl  uietatiirsid  bones.  The  prolongation  which  lines 
the  metatarsal  boiie^  passes  for^vurds  between  the  external  and  tnid<llti  eunviform 
bones.  A  small  synovial  membrane  is  sometiines  found  between  the  contiguous 
surfaces  of  the  scaphoid  and  cuboid  lionea. 

AfAioM.    The  movemi-iiia  permitted  between  the  bones  of  the  first  rf»w,  \\ 
astragalus  and  ns  cald.s  are  limited  to  a  gliding  upon  each  other  from  bvfor 
backwards,  and  from  side  to  side.     The  gliding  movement  whieh  takt-s  plav 
between  the  bones  of  tha  sewmd  row  ia  very  slight,  the  articulation  between  the 
Bcaphoid  and  cuneiform  bones  being  more  movable  than  those  of  the  cuneifo 
with  each  other  and  with  the  cuboid.     The  movement  whicli  takes  place  betwe 
the  two  rows  is  more  extenHive.  and  eonsisis  in  a  sort  of  rotation,  by  means  < 
which  the  sole  of  the  foot  may  be  slightly  flexed,  and  extended,  or  carried  inwi 
aod  outwards. 


TAKSOMETATARSAL. 
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6.    TaRSO-JOTTATARSAI.  ARTICPLATIOjrS. 

Tbcwe  ore  artliroclial  joints.  Tlw  lHjne«  eiitfirinB  into  tlieir  formation  arc  tlml 
inturmi),  niidillu,  external  cuneiform,  and  cuboid,  vniicb  anii:ulat«  wilh  thti  mobw^ 
teraal  bones  of  the  6\'e  toe-i.  The  lutttalarital  lione  of  llie  great  toe  HTticulatea  with 
the  internal  cuneiform;  that  of  iho  st^cond  i^  (lui;|>Iy  wedged  in  liutween  the  in- 
terna] and  external  cuneiform,  reciting  against  the  middle  cuneiform,  and  being  the 
most  strongly  orlioulated  of  all  the  metatantsi  bone^;  tlje  third  metatarsal  arllcu- 
lates  with  the  extremity  of  Iho  external  cuneiform ;  the  fourth  with  tlte  ouboid 
sod  extomnl  cuneiform ;  and  the  tillh  with  the  cuboid.  The  articular  surlnces 
are  covered  with  cartilage,  lined  by  eyuuvial  membrane,  and  conuectod  together 
by  the  ibllowiug  ligaments : — 

DorsaL  Plantar. 

I  Interosseous. 

The  Dorsal  Ligamenla  consist  of  strong,  flat,  fibrous  bands,  whiclk  oosneet  tJie 
tanrai  with  the  mctatanuil  buut^  The  first  mctatarssil  is  couuected  to  the  iotemal 
cuneiform  by  a  single  broad,  thin,  fibrous  baud;  the  second  has  tbreo  dorsal 
hgamentf^  otw  from  each  cuucifurm  bone;  the  third  htut  one  from  the  exteroal 
cuneiform;  and  the  fourth  and  Gllh  have  one  eiioh  tVoiu  the  culH>td. 

The  Ptantar  Li^amenta  con^t  of  longitudinal  and  oblique  fibrous  bunds  con- 
necting the  tarsal  and  metatnrMl  bones,  but  disposed  with  less  regularity  than  on 
the  dorsad  surHice.  Thoiie  for  the  flr«t  and  second  metatarsal  are  the  most  strongly 
nuirkcd;  the  second  and  ihinl  receive  tfrong  fibrous  bands,  which  i>ass  obliquclT 
acroM  from  the  iuturual  cuneiform ;  the  plantar  ligaments  of  the  fourth  and  flfui 
ooiwirt  of  a  few  scanty  fibre.'*  d^ved  ^m  the  cuboid. 

The  Inhrwatcaiu  Li'jammla  are  throe  in  number;  internal,  middle,  and  external, 
Tlie  inlemal  one  pniwea  from  the  outer  extremity  of  the  internal  cuneiform,  to  the 
adjacent  angle  of  the  second  metataraal.  The  miiHk  one,  less  strong  than  the 
preceding,  connects  the  external  cuneiform  with  the  adjacent  angle  of  the  Recond 
metatarsal.  The  erUmal  interosseous  ligament  connects  the  outer  angle  of  the 
external  cuneiform  with  the  adjacent  side  of  the  third  metatarsal. 

The  Synovial  Sfemhrttnfi  of  tiie^ie  articulations  are  three  in  number:  one  for 
the  metatarsal  bone  of  the  great  toe,  with  the  internal  cuneiform ;  one  for  the  second 
and  third  metatarsal  bones,  with  the  middle  and  external  cuneiform,  which  is 
continuous  with  the  great  tarsal  synovial  membrane ;  and  one  for  the  fourth  and 
fiilb  metatarsal  bonca  with  the  cuboid.  The  synovial  nicnibraue*  of  the  tareuB 
and  metatarsus  are  thus  seen  to  be  six  in  number  (tig.  146). 

Abticitlations  op  the  Metatarsal  Bones  with  kach  othkb. 

The  bases  of  the  metatarsal  bones,  except  the  finrt.  are  connected  together  by 
dorsal,  plantar,  and   interosseous  ligaments.     The  dorsal  nnd  plantar  UtfttmenUl 
Erom  one  metatarsal  bone  to  another.     The  Vii/ct'ikwoim  U'jarmrttU  lie  <!eeply| 

,«-een  the  rough  non-nrticular  portions  of  their  lateral  surfaces.     The  articular  I 
surfaces  are  cover>;tl  with  cartilage,  and  provided  with  syno\'ial  membrane,  eon* 
tinned  forward.^  from  the  tarso-metatars:i!  joint*.     Tlie  dieitil  extremities  of  thei 
metatarsal  bones  are  united  by  the  transverse  metatarsal  ligament.     It  connects 
the  great  toe  with  the  rest  of  the  metatarsal  bones;  in  this  respect  it  dificrs  from 
the  transverse  ligament  in  the  hand. 

Adions.  The  movement  permitted  in  the  tarsid  ends  of  the  metatarsal  bones  is 
limited  to  a  alight  gliding  of  the  articular  surfaces  upon  one  another ;  considerable 
motion,  however,  takes  jilaco  in  their  digital  extremities. 

MbTATAKSO-PIULAN'OKAL   ARTICtTLATIONS, 

The  heads  of  the  metatarsul  bones  are  connected  with  the  concave  articular 
soifltw*  of  the  first  phalanges  by  the  Ibllowing  ligaments : — 

Anterior  or  riantor.  Two  liateraL 


8S4  ARTICULATIONS. 

They  are  arranged  precisely  similar  to  the  corresponding  parts  in  the  hani 
The  expansion  of  the  Extensor  tendon  supplies  the  place  of  a  posterior  ligament 

Actions.  The  movemeiits  permitted  in  the  metatarso-phalangeal  articulations 
are  fiexion,  extension,  abduction,  and  adduction. 

ABTICnLATION  OF  THE  PHALANGES. 

The  ligaments  of  these  articulations  are  similar  to  those  foand  in  the  hand; 
each  pair  of  phalanges  being  connected  by  an  anterior  or  plantar  and  two  lateral 
ligaments,  and  their  articular  sur&ces  ^^aied  by  synovial  membruie.  Their  actions 

are  also  similar. 


For  farther  ID  formation  on  this  sabject,  the  StndeDt  is  referred  to  Cnireilhier'B  "Aiutomie 
DeBcriptive;"  to  Mr.  Hnmphry's  able  work  on  the  "Human  Skeleton,  inclndin^  the  Joints;" 
and  to  Arnold's  "  Tabale  AnatomicK,"  Fascic.  4.  Pars  2.  "  Jcones  articniomm  et  hgamentomm." 
On  the  lextarcE  compoBiQE  the  Joints  refer  to  Todd  and  Bowman's  "  Physiological  Anatomy," 
and  KoUiker's  "Manual  of  Ilnmaa  Uicroacopic  Anatomy." 


^ 


I 
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The  Muscles  and  Fasciae. 


Thk  Muiwies  are  lite  active  orgaus  of  locomotion.  They  are  formed  of  hundlw 
of  reddi.th  fibre;*,  consisting  clioinically  of  tilirlne,  and  ^ntlowol  with  the  ]>ri>j 

Krty  of  contractility.     'I'wo  kindit  of  niiuicular  ti.t.sne  are  found  in  the  anit 
dy,  viz.,  that  of  voluntary  or  animal  life,  and  that  of  involuntary  or  organic ' 
life. 

The  miMcfcs  of  anivvtl  life  {striped  musela)  are  capable  of  being  either  cxer 
or  controlled  by  the  eftbrta  of  the  will.     They  are  composed  of  bundles  of  fibres ' 
iocloned  in  a  delicate  web  of  areolar  tissue.    Each  bundle  consists  of  numerous 
smrtllcr  onca,  inclosed  in  a  amilar  fibro-arcolai  covering,  and  these  again  of  primi- 
tivu  fa£oicuti. 

The  primitive  fasciculi  consist  of  a  number  of  dlameatt,  incloscd  id  a  tubular 
sheath  of  truupiircut,  cliutie,  iiud  appnixinlly  homogeneous  membranv,  named  by 
Bowman  the  " baroolemma."  The  primitive  usciculi  are  cylindriform  or  pri:smatia.d 
Their  breadth  varies  in  man  irom  ^\n  to  jJo  of  an  ioolt,  the  average  of  the  ma- 
jority being  al»)ut  j^n;  tlieir  length  is  not  always  in  proportion  to  the  length  of 
the  mu^le,  out  depemlt  on  the  arrangement  of  the  ben(Ion.i.  Thui  form  of  mii.'<ou1ar 
fibre  is  especially  characterized  by  being  apparently  marked  with  very  flue,  dark, 
parallel  lines  or  ttrite,  which  pass  transversely  round  them,  in  curved  or  wavy 
parallel  lines,  from  Tutsn  to  jA^n  of  an  incli  apart.  Other  strias  pass  longitu- 
ainally  over  the  tubas,  indicatmg  the  direction  of  the  primitive  fibrils  of  wnic"" 
theprimittve  baciculus  is  composed.     They  are  leas  distinct  than  the  former. 

Ttic  primiiive  fibriU  constitutti  the  proper  contractile  tissue  of  the  muscle. 
Eacti  fibril  is  cylindriform.  somewhat  fiattcneil,  about  -riiirit  of  an  inch  in  thiek- 
ttOBS,  and  markud  by  trnnsvcntc  striio  oliiccd  at  t)m  same  disLinci}  from  each  olhvT 
as  the  strin  on  the  surface  of  the  fiiscicnhis.  Ejtuh  fibril  iippiirfutly  eouststs  off' 
single  row  of  miuute  particles,  named  "sarcons  clcmcnls"  by  Bowman,  connect 
togetlter  like  a  strtitg  ot*  beaiJU.  Closer  examination,  however,  shows  that  the 
elementary  particles  are  little  masses  of  pelluind  sul>!)tauo^  having  a  rectangular 
outline,  and  apjiearing  dark  in  the  centre.  Thoiie  appearances  would  favor  tlia 
siiggestiou  that  the  uTcmeDtary  putiele^  of  which  the  fibrils  are  compased  are 
possibly  nucleated  oolU  cohering  in  a  linear  series,  the  transverse  marks  between 
tilem  corre-iponding  to  their  line  of  junction.  K<'jlliker,  however,  oonsidera  "the 
aarooos  elemental  a^  artificial  products,  oeca^onod  by  the  breaking  up  of  tbe  fibrils 
at  ibe  parta  where  they  are  tninner." 

This  form  of  mnsoular  fibre  compoaai  the  whole  of  the  voluntary  muscles,  all 
the  muscles  of  tJie  ear,  those  of  the  larynx,  pharynx,  tongue,  and  upper  half  of 
the  oesophagus,  the  heart,  and  the  walls  of  the  hirge  veins  at  the  point  where  they 
open  into  it. 

The  mtMcfcj  af  or^janic  life  (itmtripeJ  mttsrles)  consist  of  (l:ittenud  bands,  or  of 
elongated,  B]]indlo-shaped  fibres,  flattened,  of  a  paJc  color,  from  i^'^n  <<>  ii'an  °f 
an  inch  broad,  bomogeneoua  in  texture,  baviug  a  finely  mcniled  a.*|ii'i^,  which 
sometimes  appears  granular,  the  granules  bcJag  occasionally  arr.inge<l  in  a  linear 
seritH^  so  as  to  present  a  striated  appearance.     Each  fibre  conuins  a  cylindrical 

*  Tti^'  Mn«clcs  nail  Piwriir  arr  docribrd  ci^njninttir.  in  ord^r  Ihnt  the  slnOr'nt  idbj  cnn»!der  tlie  _ 
amuieciiirni  of  th*-  tntlcr  in  hU  dtusi'c^iiori  of  llii'  formtr.     It  is  mro  for  llic  iHuiit-ui  of  unalon 
in  thin  coiinlrr  lo  buve  iht  oppurtuuitv  of  (iisiiM'tiug  Ihe  rasda;  ^epnmlclv :  nni]  it  if  for  Ih 
tvoaon.  »*  wi-ll  m»  froiii  llie  cl"*>»  ooDiiectioD  lliat  cxitits  boiweon  ihp  minplcs  ntid  thfir  invi-ntinj; 

rlrarunOD.  Ibul  tlipy  «rt>  cmnidiTptl  toirrlhpr.     Some  (tctiptal  oKurrruiiimis  are  (iral  umdo  od 
MMtotiiT  of  the  muiicte*  luul  fucia,  the  tpccial  duicripliuu  twiiig  givvD  iu  l'uudociIod  with 
th*  ditrprcn't  rririoDa. 
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rod-Kliapuil  nucleus,  which  Bomctimcs  iippcure  as  n  narrow,  continuous,  dark  strcnk. 
ITic  fibres  arc  unitotl  into  binulk-N,  whirli  ure  coiimH-Wil  lofjelher  by  art-olar  tissue 
and  cluitic  til)r«;i«.  This  form  ul'  iiiu.-icu!iir  ti.-<»ue  ocoura  either  scattfrcd  in  the 
areolar  tissue,  or  cxinU  in  the  f'onn  of  a  itiuiicuW  nieinlirane,  the  bumiles  bciog 
arranged  pjiruHi-l,  ur  formiiig  a  c!o.'<e  interUicetnent,  crossing  each  other  at  various 
anglcft.  'i'he  muitoulur  fihn;  of  urj^aiiie  life  is  found  in  the  alimentarjf  eanal,  form- 
ing the  musculur  coat  of  the  digestive  tube  from  the  middle  of  the  ccaopbagua  to 
the  internal  Hphincter  of  the  anus;  in  the  paiterior  wall  of  the  trachea,  and  in  tli« 
bronchi;  in  tneducWof  the  submaxillary  elands;  in  the  gall-bladder  and  common 
bile  duct;  in  the  calycea  and  pelvia  of' the  kidney;  in  the  uroteiB  tind  bladder; 
and,  scantily,  in  the  urethra.  In  the  female  it  is  met  with  in  the  vagina,  the 
iitcrufl.  Falkipiau  lubes,  aud  broad  ligaments;  in  the  male,  in  the  scrotum,  the  epi- 
didymii^  the  vas  defcrcus,  vcaiculie  scmintiles,  the  prostate ;  and  in  the  cavernous 
builic^  in  both  sexes.  It  is  found -nlso  in  tbo  coatJt  of  nil  arteries,  in  most  vciiuh 
aud  lymphutie  vcasuIs;  iu  the  iri^  and  eiliaiy  mii^le.  and  jn  the  skin.  ,^m 

Bl'jodvriurlt  ftrv  distributed  in  cuiisidun;blo  abiiuduuix;  to  the  tnuM:ulAr  tisiwH 
In  the  volimtarv  niui'ckxs  thu  aipilluries,  which  are  of  extremely  minute  aza, 
form  narrow,  oblong  mesht-w,  which  ran  in  the  direction  of  the  fibres. 

The  hjjitfihittic  tvMuls  \u  iiiii.sok-.-<  are  few  iu  number,  and  appear  to  exi^  only 
in  tlie  largest  musiL^le^  'I'lie  turvna  of  voluntary  muscles  are  oi'  large  aize.  Tw 
larger  brancbeit  pa.tR  l)etween  tlie  Giacicuti,  and,  aubdividing,  unite  to  form  primary 
plexusat ;  from  tlieju*,  liner  bundles,  or,  single  nerve  tubas,  pass  between  tne  mu»> 
oular  fibres,  and,  forming  loops;  return  to  the  plexus. 

Each  muscle  ia  invested  externally  by  a  thin  cellular  layer,  forming  what  is 
called  its  sheath,  which  not  only  covers  its  outer  surface,  but  penetrates  into  its 
interior  in  the  intervals  between  thu  fasciculi,  surrounding  these,  and  serving  as 
a  hontl  uf  eonuuctioD  between  them. 

The  niui>cles  arc  eouueclvil  with  the  bones,  cartila>:os.  ligninonts  and  skin,  citlxsr 
directly  or  through  the  intcrvcutiou  of  fibrous  structures,  called  tendons  or  apo- 
ncuriiSL's.  Wlicin  a  iquscIg  is  attacbwl  to  bone  or  wirlilagc,  the  fibres  terminate 
iu  blunt  extremities  ujion  the  pcriostcuin  or  perichondrium,  and  do  not  come  into 
ilirect  relation  with  tiie  osseous  or  ciirtiiagiimus  tii<sue.  Where  niuMilvs  arc  con- 
nected with  the  skin,  they  either  lie  as  a  flalieneil  layer  beneath  it,  or  arc  oon- 
oected  with  its  areohir  tissue  by  larger  or  smaller  bundles  of  fibres,  as  in  tliA^ 
muscles  of  the  lace. 

The  muscles  vary  considerably  in  their  form.     In  th«  limbii,  they  arc  of 
wderable  lengtli,  especially  tlie  more  superlieial  ones,  the  deep  ones  being  general! 
broad ;  they  surround  the  bonas,  and  tbrm  an  important  protection  to  the  various 
joints.    In  the  trunk,  they  are  broad,  1]attoned,  and  expanded,  forming  the  pmrietea 
of  the  cavities  which  tbcy  inclose;  henco  the  reason  of  the  terms,  bng,  broad, 
short,  etc.,  used  in  the  description  of  a  muscle 

There  is  considerable  variation  in  the  arrangement  of  the  fibres  of  certain 
muscles,  to  the  tendons  to  which  they  are  attachctl.  In  some,  the  fibres  are 
arranged  longitudinally,  and  terminate  at  either  end  in  a  narrow  tondoiL  If  the 
fibres  converge,  like  the  plumes  of  a  pen,  to  one  side  of  a  tendon,  which  nms  the 
entire  length  of  a  muscle,  it  is  said  to  be  penniform,  as  the  Pcronci ;  or.  if  they 
converge  to  both  sides  of  a  tcudou,  they  are  called  hipfnni/orm,  as  the  lioctus 
femoris;  if  they  converge  from  a  broad  surface  to  a  narrow  tendinous  point  they 
are  then  said  to  l>e  mdialtd,  as  the  Temporal  and  Glutei  muscles. 

Their  size  presents  considerable  variation ;  the  Qastrocnemins  forms  the  chief 
bulk  of  the  back  of  the  leg,  and  the  fibres  of  the  Sartorius  are  nearly  two  f«;t  in 
length,  whilst  the  Stapctlius.  a  small  muscle  of  the  internal  enr,  weighs  about  a 
grain,  and  its  fibres  are  not  more  than  two  lines  in  length.  In  each  case,  how- 
ever, thcjf  are  admirably  adapted  to  execute  the  varioiLs  movements  they  arr 
reqnirod  to  perforin. 

The  names  anplicd  to  the  various  muscles  have  been  derived:  1,  from  their  ettun- 
tiou,  as  the  Tibialis,  IttLdialis,  Ulnarisj  Feroncus;  2,  from  their  direction,  as  the 
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■iiiiii^  Oltliquus  capitis,  Traiuv«R$ali« ;  3,  from  tlii'ir  uees,  m  Flvxori, 
Extensors,  Abductors,  etc. ;  4,  from  their  9liu[>e,  lu  t}i«  I>eUo)d,  Trn[K!/.iu.%  Rliom- 
boiddus ;  6,  from  the  numlier  of  their  divi^ou;*,  as  ibe  Biceps  from  hnving  two 
beads,  the  Triceps  from  having  three  heads;  6.  from  their  points  of  attachment, 
an  the  Storno-olvtdo-mn^toiil,  Stcmo-hyoid,  Slonio-thyroid. 

lu  tlic  dcm:riptiou  of  u  musclv,  the  term  origin  is  nieatit  to  imply  ita  more  fixed 
or  ccatnil  nttachiuvut;  und  the  term  imrrUon.  the  movabW  point  apon  which  (hs  J 
force  of  the  iniuiclo  is  directed:  this  hoUU  tr\ie,  however,  for  ouly  a  verj-  small ' 
Dumber  of  mtiscles,  bucU  m  those  of  the  fwcc,  which  nru  uttAcIied  by  one  extremity 
to  tbe  bone,  and  by  the  other  to  tho  mov»ble  integument  j  in  tho  grviU«r  number, 
the  muscle  can  be  mitde  to  ad  from  cither  extremity, 

tin  the  dissection  of  the  mnseles,  the  student  should  pay  especial  attention  to 
the  exact  onV/i'n,  itvi'^rtion,  and  aeiionA  of  each,  and  its  more  important  rtbttiffnt 
with  surrounding  parts.  An  accurate  knowledge  of  the  jMihts  of  attachment  of 
the  muscles  is  of  great  importance  in  the  determination  of  their  action.  By  a 
■  knowledge  of  tbe  action  of  the  muscles,  tho  surgeon  is  able  at  once  to  explain  tlie 
'  causes  of  diaphicomeat  in  tlio  various  forms  of  fracture,  or  tho  cause*  which  produce 
di!!tortion  in  various  forms  of  dcformitJefi,  and,  conscriucntly,  to  adopt  appropriate 
trentiuent  in  each  case.  The  re1»tiuns,  aUo,  of  some  of  the  muscles,  especially 
those  in  immediate  apposition  with  tbe  larger  bloodve-ssels,  and  tbe  surface- 
markings  Iliey  produce,  should  bo  eKpcciallv  rcmemlxired,  as  they  form  most  useful 
guides  to  the  surgeon  in  tlio  application  of  a  lig:)ture  to  these  vessels. 

JhtJims  are  white,  gliidouing.  fibrous  conls,  varying  in  length  and  thickness; 
oometimes  round,  sometimes  flattened,  of  c(insidcra))!e  strength,  au<{  only  siightly 
elastic.  They  consist  almost  entirely  of  whiw  fibrous  tiwue,  the  fiV)rils  of  ivhion 
have  an  undulating  course  parallel  with  each  other,  and  firmly  united  t*»gether. 
They  are  very  sparingly  supplied  witli  bloodveasels,  the  smaller  tendons  pre- 
senting in  their  interior  not  a  trace  of  thom.  Nerves  also  are  not  presimt  in  tbe 
smaller  tendons;  but  the  larger  ones,  as  the  tendo  Achillis.  receive  nerves  which 
aooomiMinv-  the  nutrient  vessels.  The  tendons  consist  principally  of  a  substanca^ 
which  yields  gulutino. 

AporKiimtrj  arc  fibrous  membranes,  of  a  pearly-white  color,  iridescent,  glisten- 
ing, ami  similar  in  structure  to  the  teudons.  Thev  arc  dealituto  of  norve^  and 
the  thieker  ones  arc  only  sjjariugly  supplied  with  blooiivefsels. 

The  tentions  and  upniicuroises  are  ooimected,  on  the  one  han<l.  with  the  muscles; 
and,  on  the  oilier  hand,  with  the  movable  structures,  as  the  bones,  cartibgcs, 
ligaments,  fibrous  membranes  (the  sclerotic,  for  instance]^  and  the  synovial  mem-1 
bra&es^  the  subcrureiis  and  subnnconeus  for  example.  Where  the  mu-ioular 
fibres  are  continuous  in  a  direct  line,  with  thote  of  the  tendon  or  aponeurosis,  the 
two  are  directly  continuous,  the  museular  fibre  being  distinguishable  from  that 
of  the  tiintion  only  by  ita  atrialion.  But  where  the  muscular  fibre  joins  the  tendon ' 
or  aponeurosis  at  an  obliciuo  angle,  tho  former  terminates,  according  to  Kiilliker, 
in  rounded  extremities,  which  arc  received  into  corresponding  depressions  on  the 
surface  of  the  tatter,  the  coiiBcctive  tissue  between  the  fibres  being  continuous 
with  that  of  the  tendon.  Tho  Utter  mode  of  attachment  occurs  in  all  the  pcnni- 
form  aud  Mmi-penniform  muscles,  aud  in  those  muscles  the  tendons  of  which 
commcucu  in  a  membranous  form,  as  the  Giistrocnemiua  and  Sulcus. 

Tlie  Fitfciaj  {/asfiti,  a  biuuhige)  are  fibru-«rei>Iur  or  ajiontiurotic  laminio,  of 
variable  lhiekne«  und  strength,  found  in  all  regionn  of  tho  l>ody,  invesling  the 
Mofter  and  more  delicate  orgiin.'t.  The  fasciiu  liuve  been  subdivided,  fiom  the 
structure  which  tliey  prew^nt,  into  two  groups,  flbro-arcolar  or  superficial  fascia^ 
and  aponeurotic  or  deep  fasciie. 

The  jS^re-rtrMinr  yiwcirt  is   found  immediately  beneath  the  integument  over 
almost  the  entire  surface  of  the  body,  and  is  generally  known  as  tho  »uperfici<Ui 
f'iseia.     It  c^mnocts  the  skin  with  the  deep  or  aponeurotic  fascia,  and  consists  of 
fibro-arcolar  tis-swe,  wintaining  in   it*  meshes  pellicles  of  fat  in  varying  qiiitnlity, 
In  tho  eyelids  and  scrotum,  whei-c  adipose  ti*tuo  Is  rarely  deposited,  this  tissue  ts 
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T^  \hVle  to  HeroQf*  infiltration.  Tim  superficial  f«i«cia  Tiiri«s  in  tliiclmtM^ 
different  parts  of  the  ljo<ly:  in  the  groin  it  is  so  tliick  ait  to  be  capable  of  b«i  _ 
Eubdividcd  into  several  laminw,  but  in  the  palm  of  the  hand  it  is  of  extreme 
ibinne^  and  intitnatelj  adherent  to  tlio  integument.  The  superficial  dscia  is 
capable  of  separation  into  two  or  more  layers,  between  whica  arc  found  the 
supcrflcinl  Vessels  and  nerves,  and  superficial  lymphatic  elands ;  as  the  superficial 
cpigaslrio  vessels  in  the  abdominal  region,  the  rauial  ana  ulnar  veins  in  tnc  foro- 
lurm,  the  saphciK^iid  veins  in  the  leg  and  thigh,  ami.  in  ccrt^n  situatiuns,  cuUtnootis 
mntfolcs,  fts  tbu  Phitysma  mroides  in  the  neck.  Orbicularis  palpebrarum  around 
the  eyelids.  It  is  most  distinct  at  the  lower  part  of  the  nlHlomeo,  the  scrotum, 
perineum,  and  in  the  extremities;  is  very  thin  in  those  regions  where  rou^ular 
librefl  are  inserted  into  the  integument,  as  on  the  side  of  tlie  neck,  the  face,  and 
around  the  margin  of  the  anus,  and  almost  entirely  wanting  in  the  palma  of  the 
hands  and  eolea  of  the  feet,  where  tlio  integument  is  adiierent  to  the  subjacent 
aponeurosis.  The  superfteial  fnsciii  eonnoets  the  skin  to  the  subjae^nt  parlii,  serves 
as  a  soft  nidus  for  the  passage  of  vestiels  and  nerves  to  the  inleifumenl,  and  retains 
the  warmth  of  the  bodv,  from  the  adipose  tistiue  contained  in  its  areolae  being  a 
bad  conductor  of  caloric 

The  aponeurotic  or  deep  fascia  is  a  dense,  inelastic  and  unyielding  fibrous 
membrane,  forming  sheaths  for  the  muscles,  and  affording  them  broad  surfaces  for 
attuchment ;  it  consists  of  shining  tendinous  fibres,  placed  parallel  with  one  another, 
Bud  couuected  together  by  other  fibres  disposed  in  n  reticular  manner.  It  13 
usually  exposed  on  the  removal  of  the  sufwriicitil  fascia,  forming  a  strong  invest- 
ment, which  not  only  binds  down  collectively  the  mus(;len  in  each  region,  but 
gives  a  st'panitc  slicii'tli  lo  each,  as  well  as  to  the  ve«!wU  and  nervea^  Tiie  fa«oi» 
are  iliick  in  unprotected  situalions,  as  on  the  outer  side  of  a  limb,  and  thinner  on 
the  inner  side.  Aponeurotic  fasi'iie  are  divided  into  two  clasaea,  aponeuroses  c^ 
in.*erlion,  and  aponeuroses  of  investment.  ' 

Tiie  ajioni^roses  of  insertion  serve  i'or  the  insertion  of  muiicles.  Some  of  theso 
are  form<fd  by  the  expansion  of  a  tendon  into  an  aponeurosis^  aa,  for  iostanoe,  the 
tendon  of  the  Sartorius ;  others  do  not  originate  m  tendons,  as  tlie  aponeuroses 
of  the  abdominal  muscles. 

The  apo7t'!uroaea  of  inwatnient  form  a  sheath  for  the  entire  limb,  as  well  as  ior 
each  individual  muscle.  Many  aponeuroses,  however,  servo  both  for  invcjitrnent 
and  insertion.  Thus,  the  aponeurosis  given  off  from  the  tendon  of  tlm  Biceps 
brachialis  near  its  insertion  is  continuous  wilh.  and  partly  forms,  the  investing 
fiuicia  of  the  forearm,  and  gives  origin  to  the  muscles  in  liiis  region,*  The  deep 
fiiLseiiB  assist  the  muscles  in  their  action,  by  the  degree  of  tension  and  pressure  tlicy 
make  upon  their  surfaee ;  and  in  certjiin  situatinns.  this  is  increased  and  regulated 
by  muscular  action,  as,  for  instance,  by  the  Tensor  viiginie  femoris  and  Gluteus 
maximns  in  the  ihi^^h,  by  the  Biceps  in  the  leg,  and  Palmaris  longiis  in  the  hand. 
In  the  limlis,  the  fasciie  not  only  invest  the  entire  limb,  but  give  off  septa,  which 
separate  the  various  muscles,  and  are  attached  beneath  to  the  periosteum ;  these 
prolongations  of  faseias  are  usually  spoken  of  as  intermuscular  septa. 

The  Muscles  and  Fascia;  mav  lie  arranged,  acconling  to  the  general  diviaon  of 
the  botly.  into,  1.  Those  of  tlae  head,  face,  and  neck,  2.  Those  of  the  trunk. 
3.  Those  of  the  upper  extremity,    4,  Those  of  the  lower  extremity. 
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The  Muscles  of  the  Ilead  and  Face  consist  of  ten  groups,  arranged  according 
to  the  region  in  which  they  are  situated. 

1.  Epicranial  Region.  6,  Superior  maxillary  Region. 

Auricular  Region.  7.  Inferior  maxillary  Region. 


2. 

8,  Palpebral  Region. 

4.  Orbital  Region. 

6.  Nasal  Region. 


8.  Intermaxillury  Region. 
8.  Temporo-maxiliary  Region. 
10.  Pterygo-maxillary  Region. 


p 

^^^■^  1.  Epicranial  Hcjion. 

^      Oocipito-frout4»li«. 

^^y  2.  Auricvlar  SegiotL 

Atlolcoa  aurom. 
Atirahcna  aurum. 
BetrahcELs  utirom, 

8.  Palpthral  Rftjion. 
Orbiculariii  pnlpebmram. 
Corrugator  HiiperciliL 
Tcoaor  lansi. 
Levator  patpebrae. 

4.  Orbital  Beyion. 
Levator  palpebrs. 
Bcctua  superior. 
B«ctQS  inferior, 
RtKtm  intemuii. 
£ectus  exterous. 
Oblif^nua  Bapcrior. 
Obl»ji)as  interior. 

6.  N<ual  Regiw. 
.midalU  nasi, 
ivator  labii  eupcrioris  ala^^uc  nasi, 
ilator  nana  posterior. 
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ntucles  contained  in  each  of  these  groups  are  the  followiug: — 

Pilator  tiaria  anterior. 
Compressor  naria. 
Compresaor  narium  minor. 
I)eprGii!ior  alie  nasi. 

6.  Superior  Maxillary  Rrgion, 
Levator  labii  supcrioria. 
Levator  ang«li  oris. 
Zygomaticuit  major. 
ZygomaticHS  minor. 

7.  Infrrior  M<wllary  Jteffion. 
Levator  labii  ijiferioria. 
Depressor  labii  inieriorid. 
Depressor  anguli  oris. 

8.  InterTnaxitlary  Rtgion. 
Buccinator. 
ItiKorluH. 
Orbicularis  oria, 

9.  Tempor^rrmxillary  Region. 

Massclcr. 
TciDporal. 

10.  Pttrygo-maxillary  Region. 
riervgoi<leus  extemiis. 
Pterygoideug  internus. 

1.  Epicba-VIal  Region — Occipito-Fbostai,I8. 

Dittttlion  ffl^.  M'].  Tlir  hrnH  bi>inK  tihaTcil,  anilR  block  placeil  beoeulfa  Ihe  backof  lh«nvcV, 

Mice  a  vprticnl  iiKtuirin  Ihri>ii]ib  thi'  ikin  from  Ix-rorc  tiockwartlR.  commfDciDf^  nt  the  r<>ot  i>(  tbe 

now  in  froDt.  uiJ  tcrniinntio);  bi-hiu<l  ut  ibc  uccipitnl  protuticmnrc;  make  nei-rond  incUitin  in  a 

bomi^Dtal  direction  klMig  tbe  TorehoBj  dind  rouud  tliu  »i<ie  of  Ihc  hi.-a(l.  from  Ibc  uitchor  to  Uie 

Via.  tl7.— Dit^rctloo  of  lli«  Hexl,  Faoo,  and  K«ok. 


/  lXjttetia*tfttu.P 

S.3.  rf  AuniouLaa  rcoigm 
4.S.C.ff  race 
•f.ttfmctt 


fUMtniAr  extromitv  of  the  prrfcitlnir.    Raiee.thp  Bkin  in  front  ffom  thr  Biibjw^nt  iniiKcle  from  , 
belnw  opwnrtti;  lUis  mort  i»  done  wilh  tslrrmc  carv.  no  nccoaDl  of  Ihi-ir  inliminc  union.    The] 
l«a4i>a  of  ilw  tnaicie  U  bvai  uvoiikil  by  rrmoving  tbe  iut^gumeat  from  the  outer  nubce  of 
naicU  Mi4  ocfvta  wUch  lie  bciwoo  ibi^  iwo. 


between  its  liiyers  tlie  Etmall  miiRclc!)  of  the  auricle,  uud  tlio  iiu{H;riii:iuI  U:iii[K>nJ 
reaseljs  tuid  uorvcs. 

The  OedpiM-fronialia  (tig,  148)  ia  a  broad  maaculo-fibrous  layer,  which  covers 
the  whole  of  one  side  of  the  vertex  of  the  Aull.  from  the  occiput  to  the  eyehro*. 
It  coDsista  of  two  muscular  slipa,  separated  bv  an  intervening  tvnUioous  aponea- 
rosts.     The  orripHal  portion,  tluD,  quadrilateral  In  form,  and  about  an  uich  and  a 
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bftlf  in  length,  arises  from  the  outer  two-tbinls  of  the  superior  curved  lino  of  th« 
occipital  bune,  and  from  the  iniistoid  portion  of  the  tumpuml,  Itii  fibrca  of  ori^n 
are  tendinou^  but  th«y  soon  bucouic  iiiuitculur,  and  uwvud  in  a  |MiraUtil  direcUon 
to  terminate  in  Ibc  tvodtuouii  uponuuro«b«.  Tiie/ronlat  portion  ui  thin,  of  a  quad* 
rilut«ral  form,  and  intimiitvly  adti«retit  to  the  »kin.  It  is  broadvr,  its  6brea  are 
longer,  ami  tlieir  structure  {wder  tbim  llio  otxipiliil  portiou.  Its  internal  fibres  are 
coutinuiiiiit  with  those  of  tbc  Pvratnidalis  niu<i.  lt«  iniddlv  fibres  become  blended 
with  tlie  Corrugator  supcrcilii  and  OrbiL-iihiris ;  and  the  outer  libres  are  also 
blendtid  with  the  latter  muscle  over  the  cxtvnial  angular  process.  From  ihla 
attachment,  the  tlbreii  are  directed  upwards  and  join  the  ajwneurotiiA  below  the 
coronal  suture.  The  inner  margins  of  the  two  frontal  portions  of  the  muscle  are 
joined  together  for  some  distance  above  the  root  of  the  nose;  but  between  the 
occipital  portions  there  is  a  considerable,  but  variablcy  interval. 

Tne  apoiKurasSs  eovers  the  upper  part  of  the  vertex  of  the  .Hkull,  being  continu- 
ous across  the  middle  line  with  the  a]>oneurosis  of  the  opposite  muscle.  Behind, 
it  is  attached,  in  the  interval  between  the  occipital  regions,  to  the  occipital  protu- 
benmcc  and  superior  curved  lines  above  the  attachment  of  the  Trapezius ;  in  fVont, 
it  forms  a  short  angular  prolongation  between  the  frontal  portions ;  and  on  each 
side,  it  has  connected  with  it  the  AttoHcns  aurem  and  Attrahens  aurem  mu^lea. 
In  this  iiituatioii  it  lose,-*  its  aponeurotic  character,  and  is  continued  over  the  temporal 
fa^ia  to  live  zygoma  by  a  layer  of  laminated  areolar  tii^uc.  This  aponeuivwiii  is 
closely  connecl«l  to  the  integument  by  a  dense  fibro-wllidtir  tissue,  wiiioh  containa 
much  granular  fat,  and  in  which  ramify  the  numerous  vessels  and  nerves  of  llie 
integument ;  it  if  loosely  nonncctcd  with  the  jx^nernnium  by  a  quantity  of  loosai 
cellular  lisdue,  which  allows  of  a  con-tiderable  degree  of  movement  of  the  integU' 
ment 

NfrvtM.  The  frontal  portion  of  the  Occi)iito  frontalis  is  Runplicd  by  the  supra- 
orbital and  facial  nerves ;  the  occipital  portion  by  the  postenor  auricular  branch 
of  the  facial,  and,  sometimes,  by  the  small  occipital. 

Actions.    Tfao  frontal  portion  of  the  muscle  raises  the  eyebrows  and  the  skin 
over  the  root  of  the  nose ;  at  the  same  time  throwing  the  integument  of  the  for»-j 
head  into  transverse  wrinkles,  a  predominantexprcssionin  the  emotions  of  delight 
By  brinj^ing  altcriintely  into  action  the  occipital  and  frontal  portions,  the  entire 
scalp  may  be  moved  from  before  backwaids. 

2.  AuBicrL-VB  Reoiok  (fig.  148). 

Attollons  Aurem.  Attrahens  Aurem. 

Retrahcns  Aurem. 

These  lliree  small  mnsele^  are  placed  immeiliatcly  beneath  the  skin  around  the 
external  car.  In  man,  in  whom  the  external  ear  '\*  almost  immovable,  they  are 
ruiliioenLiry.  They  are  the  analoguet  of  large  and  important  muscles  in  some  of 
the  mammalia. 

Dittfrft'm.  Thii  require*  consl'lemli!*"  cure,  noil  (hoiilJ  h'  pcrformccl  in  Ilii>  following  mno- 
ntr.  To  r-vpow  the  Atlolkns  aiircm.  Oruw  tliu  |iiDu^>  or  brouil  jiiLrl  ot  tlii^  ear  doiva«»rda, 
«li*«  a  tenw  lain!  will  be  (clt  bcnf nih  thi'  "kin.  pnasinji  from  ihe  siiio  of  tlip  heuil  lo  Ihn  nppor 
|un  of  the  roDcb-i ;  li}'  divjiting  ihi'  tkin  ovit  Inn  lrii<)on,  in  a  dirpi'IioQ  friiiu  Iil'Iow  upnardii. 
■nil  then  n-Bwlily:  kt  vo  i-arh  »»!f.  the  minrli?  is  cxponriJ.  To  bring  inlo  view  the  Altrubi-iiB 
MKin.  dniw  ihc  hrllx  Imi^kwnrili  by  mi'an>  of  n  hook,  when  the  mim-li'  will  br  mailn  trnse.  *nd 
»»y  Iw  exp»«>'i)  in  a  nimilnr  munofr  to  the  prptrtiinir.  To  oxpoBr  ihe  Uctrnhrnii  norrm,  draw 
the  laiana  forvanli.  «b<^  llic  m'l'clc.-  Iioiiit'  inmle  li'nsc  may  bi!  fi-ll  bcn™ib  Ihe  skin,  at  it* 
InMntioD  into  ihe  liat^k  purl  of  Ibo  cuavliii,  auil  muj'  bv  I'lpuHud  iu  lliu  suiav  uiiuiutT  ua  the  uther 
mtucles. 

Tlie  AuMUna  Anrrm.  the   largest  of  the   three,  is   thin,  and   fan-shaped;   it 

ariaea  from  the  aponeurosis  of  llie  Occipito-frontalis,  and  its  fibres  converge  to 

ho  inserted  by  u  thin,  flattened  tendon  into  the  upper  part  of  the  cranial  surfitce 

of  the  pinna. 
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Rflatimui.     KxUmalli/,  wiUi  Uie  integutuent ;   intcmaUy,   witlt  tlio  Temporal' 
npt>ijeurusifl. 

The  j-lWrrtAcrw  Auratt,  the  Hmallest  of  the  three,  U  thin,  fan-sliaped,  and  its 
fibres  pale  and  itidistiiict.  It  arises  from  the  lateral  edge  of  itiu  apoDeuroois  of 
the  Occipito-frontalis ;  its  fibrca  converge  to  be  inserted  into  a  projection  on  the 
front  of  the  helix. 

Relations.  Externally,  with  the  skin ;  itUertwiUy,  with  the  temporal  fascia,  which 
scpurutca  it  from  tlio  temporal  artery  aiid  vein. 

Th<!  Jtttrahc-nf  Anrrm  coiisi^tit  of  two  or  three  fleshy  fasciculi,  which  ariae 
from  the  tiiaatoid  ])onioti  of  the  tcrn|ioral  boiw  Ijy  short  niwmcurotic  Sbtv*.  They 
ore  inserted  into  the  lower  part  of  the  (cranial  stirluce  of  tho  coiiuha. 

jfinlalwns.  Extentalhj,  wiUi  the  iutegtiiiient ;  intenuilly,  with  the  mastoid  portion 
of  the  temporal  bone, 

Nervee.  The  Attollens  aurem  is  sapplied  by  the  small  occipital;  the  Attrahens 
aurem.  by  the  facial  and  auriculotemporal  branch  of  the  inferior  maxillary ;  and 
the  Rctrahcps  aurcru,  by  the  posterior  auricular  branch  of  the  facial. 

Aclions.  In  iiiau,  these  muscles  possess  very  little  action;  the  Attollvns  aurcm 
slightly  raises  the  ear,  the  Attruhcns  aurem  draws  it  forwanls  and  upward^  and 
the  Betruheus  aurein  draws  it  backwards. 


S.   PALPKBRAL  BKGIOJT  (fig.  148). 


Iiovntor  Palpebna 
Tensor  Tarsi. 


Orbicularis  Palpebrarum. 
Corrugator  Supercilii. 

Pu»fefi/in  ftlg.  14'].  Id  order  to  expose  the  mugdeB  of  the  Tnce.  contlnne  llie  lonftfv^Bi 
ioriiiion  mitde  in  thn  diEiPclion  of  the  Oi'ciiiilO'rrtiiitnliE,  down  the  median  lino  of  thn  fMe«  to  the 
lip  «f  (hi!  noM'.  iknil  from  Ihii  point  nnnarcU  to  the  u]i|>or  lin ;  nnotiii-r  inciition  should  be  carrird 
aloog  Ihu  niarffiu  of  \hv  11|)  lu  thf  uuirh'  uf  tho  muutli.  und  Iruasvcrsflv  avrumi  tha  face  to  the 
•agio  of  tlie  jiiw.  The  iniejriimpiil  Khoutd  abo  Ijl-  dividoj  by  nn  im'i.ii'oo  made  in  frfiol  of  the 
cxlornal  eiir.  from  the  niiirlc  of  Iho  Jaw.  upwards,  to  the  Iransveme  inciniun  made  iu  rxpusing 
the  Ocripiin-ff'iniiili".  These  tnciKi<>D«  include  a  (iqiian'-shapeii  Hap  which  nhonlil  be  carefuUj 
rtinnved  in  the  dircrlion  marked  in  the  figure,  as  the  mnacics  at  aomc  points  nrc  InliiBatfl;  adW 
rent  to  the  iaU-guirjviit. 

The  Orbicularis  Palpehrarum  is  a  siihincter  muiwle  which  surrounds  the  cir- 
<nimfeTenoc  of  the  orbit  and  eyelids.  It  arises  from  the  internal  aug'ularjiroc-cfis  of 
the  frontal  bone,  from  thi-  nnsiil  process  of  the  superior  maxillary  in  front  of  the 
tachrjTnal  gn^ive,  and  from  t!ie  anterior  surface  and  ltorder.i  of  a  short  ti.'ndoa,  the 
tendo  palpebrarum,  ]ilaced  at  the  inner  angle  of  the  orbit.  From  this  origin,  the 
fibras  are  directed  outwards,  forming  a  broad,  thin,  and  flat  layer,  which  cotets 
the  evelids,  surroumla  the  circumference  of  the  orbit,  and  spreads  out  over  the 
temple,  and  dovruwards  on  the  check,  becoming  blended  with  the  Occipito-fronta- 
lis and  C-orrug.itor  supercilii.  The  palpebral  portion  (ciliaris)  of  the  Orbicularis 
is  thin  and  pale;  it  arises  from  the  bifurcation  of  the  tcndo  palpebrarum,  and 
forms  a  seriesof  concentric  curves,  which  are  united  on  the  outer  side  of  the  eyelids 
at  an  neule  anj^le  by  a  cellular  r»pli<^,  some  being  inserted  into  the  external  tarsal 
liicament  and  malar  bone.  The  orbicuhir  portion  (orbicularis  latus)  is  thicker,  and 
of  a  reddish  color,  \X»  fibres,  well  develojwd,  forming  a  complete  ellijise. 

The  tervio  pal/ifbrarum  (tendo  oculi)  is  a  short  tendon,  about  two  line*  in  length 
and  one  in  breadth,  attached  to  the  nasal  ))roccas  of  the  su|»erior  maxillary  bone 
!■  front  of  the  lachrymal  groove.  Crossing  the  lachrymal  sac,  it  divide.-*  into  two 
parts,  each  division  being  attached  to  the  inner  extremity  of  the  corre«|ionding 
tarsal  cartilage.  As  the  tendon  crosses  the  lachrymal  sac,  a  strong  aponeurotic 
lamina  is  given  off  from  its  posterior  surface,  which  expands  over  the  sac,  and  is 
attacheil  to  the  ri<lge  on  the  lachrymal  bon«.  This  is  the  reflected  aponeurosia  of 
the  tendo  palpebrarum, 

Setations.  By  its  mpvrfKial  sur/ari:,  with  the  integument.  By  its  <ktp  suWooe; 
above,  with  the  Oecipito-frontiilis  anil  Corrugator  supercilii,  with  which  it  is 
intimately  blended,  and  with  the  supra-orbital  vessels  and  nenre;  below,  it  ooven 
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die  lachrymsl  sac,  and  the  origin  of  tlte  Levator  labii  ttuperion^  an<)  tho  Levator 
labii  supcrioriii  alRtque  nasi  muscles.  Internally,  it  is  i^cciuuonallj  blondod  wilh 
the  Pyramidalis  nas).  £xiemally,it  tiea  on  the  temporal  fascia.  On-tbe  eyolid.<i, 
it  i*  separated  from  the  Goojunctira  by  a  fibrous  mcflibraoe  and  the  tarsal  car- 
tilaaes. 

Tiie  Corrugctior  Suprrn'Ui  is  a  smull,  narrow,  pyramidal  muscle,  placed  at  the 
inner  (extremity  of  thu  eyobrow  bcnwitli  llic  Otcipito-fromulio  and  Orhiuuloria 
palpebrarum  mu8clc«.  It  ariacs  from  ibc  inocr  cxm-mity  of  tli«  sviprrciliury  ridge ; 
its  fibres  paus  upwards  and  uvitwardx,  to  bu  iast-rtud  into  tho  under  surtaco  of  tlw 
orbiculariii,  oppoiiite  the  iniddlt;  of  tlie  orbitui  arvli. 

RetaiUms.  By  itti  anlen'or  sw/are,  with  the  ()a-ipito-fronta]is  and  Orbicularis, 
palpebrarum  mitscles.  lly  itn^MlrWar  sur/aee,  with  the  frontal  bone  and  supr^* 
trucblesr  nerve. 

The  Levator  Pafpebrie  wtII  be  described  with  the  muscles  of  the  orbital 
reetoo. 

The  TVmwr  Thnti  is  a  small  thin  muscle,  about  three  lines  in  breadth  and  aJx  in 
leogtli,  sitAiatc<l  at  the  iuiiur  sido  of  tho  orbit,  behind  the  tcndo  oculi  It  arises 
from  the  crest  and  af^jacent  ])urt  of  the  orbitid  surface  of  tho  lachrymal  boue,  and, 
pantng  across  the  hichrynial  .iiic,  divides  into  two  slips,  which  cover  the  lachryniol 
eaoalat  and  are  inserted  into  the  tarsiil  uiLrtilaccs  near  the  puuctu  lacrymulioj 
Its  fibres  appear  to  be  continuous  with  those  of  the  puli>ebral  portion  of  the  Orbi-^ 
eularia;  it  u  occikiionally  very  indistinct. 

N'erva.    Tlie  Orbicularis  palpebrarum  and  Corrugatur  supcrcilii  are  supplied  by 

Ibe  facial  and  supra-orbital  nerves;  the  Ten.-ior  tarsi  by  the  fiicial. 

K        Actions.    The  Orbicularis  paliiebrarura  is  the  sphincter  muitcle  of  the  eyelic 

f    The  palpebral  portion  acts  involuntarily  in  claiing  tho  lids,  and  indepefldently  i.  _  . 

"      the  orbicular  portion,  whiL-h  is  subject  to  the  will.     When  the  entire  miLteie  is 

brought  into  actiun,  the  integument  of  the  forehead,  temple,  and  c^lieek  is  drawn 

inwards  towards  the  inner  anf;le  of  the  eye,  and  the  eyelids  are  firmly  closed. 

•  The  Levator  palpebrnj  is  the  direct  antagonist  of  this  muscle ;  it  raises  the  npper 
eyelid,  and  exposes  the  globe.  The  Corrugator  supercilii  draws  the  eyebrow 
downwards  jinJ  inwards,  pro<!ucing  tho  vertical  wrinkles  of  the  forehead.  This,; 
muscle  may  he  regarded  as  the  principnl  agent  iu  the  expression  of  gricC  Tba' 
Tenwr  taT«  draws  the  eyelids  and  the  extremities  of  the  lachrymal  canal  inwards, 
•nd  compreswA  them  againrt  the  mirfacc  of  the  glotw  of  tlie  eye;  thus  placing 
them  in  the  most  favorable  situation  for  receiving  the  tear*,    "it  serves,  also,  to 

»00n]pre38  the  lachrymal  sac. 
4,  Orbitai-  Beoion  (fig.  140). 
■  Levator  Pnlpchrtc.  Rectus  Internus. 

H  Bectus  Sujierior.  Rectus  Externiis. 

f  Rectus  Inferior.  Ob!t(iiius  Superior. 

Obliquus  Inferior. 
liumtftitm  To  open  the  cavilj  of  Ibft  orliit,  ihr  ikiill.ritp  and  brain  sfaonld  be  first  rcnoTwd; 
tha  m*  ihroD|Kh  t)i«  (roatalbuoe  ai  Ihv  iuuiTexireiiiiiy  uf  yhv  siiiim-urbiia]  ridge  Bad  exIcuMll^ 
at  it«  JanclioB  willi  llio  malnr.  The  thin  roof  vf  tl><?  orl-it  ^bnulil  thi'o  be  c«inniiitnled  bra  few 
•lulit  blowK  ritb  thf  lummc-r.  nml  ihr  5Upi'r<'illiirv  nnrlion  nf  the  rr»ntn1  hnnv  ilrivrn  rorwnnlfl 
bv  a  MDKTt  «troke :  but  it  iiiubI  not  !«■  rcmiivcd.  *!'hi-'  spvitu!  frojuni-otJi  may  ihi-n  lio  ilclai:h..il, 
wltMi  lh«  pvriiMteuiu  uf  the  [trbil  will  bu  c ^puHetl :  tbin  beio);  n-'inuved,  lofvilivr  with  thi?  fat 
wblcli  tX\A  lh«  canly  or  the  orbit,  the  sev<-nil  mustlt'S  uf  lliia  ri'^iuu  ciui  be  e.vuitiiueil.  To  rm^ili. 
tale  ibeir  itiif-oclinn,  Ibe  ^'lube  of  the  eye  ghnuM  be  iliNtenilei) ;  ltii«  may  be  efTecIcil  hy  piioetitrin)f 
tho  optic  ocrvi'  near  [he  eyeball,  niih  »  nirvei!  needle,  tintl  {niBliinir  it  onw«fd»  into  the  plobp, 
TbrMifrii  <hi«  npcrtiiri'  tlir  point  of  a  btriw-pi]>?  «bniilit  bo  iDS«rtii(l.  aad  a  litllr  nlr  forrr<l  into 
tlw  cavit}'  orifai-  typbnli ;  then  apply  a  li^rolurTrniind  thi^  nerve-,  noanloprcrrnt  tbi-atri'scupiu),'. 
Tbe  globe  sliould  now  be  dnwn  ibrwonls,  nhea  Ihn  muscle*  will  be  ptit  upon  ihu  ilratch. 

Tlie  fjevalar  Palptfn-K  S'jpm'orit  is  thtn.  fiat,  and  triangular  in  shape.  It 
arises  from  the  under  suriaeeof  the  le«cr  wing  of  tho  sphenoid,  immediately  in 
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front  of  the  optic  foramen ;  and  i«  inserted,  by  a  broad  a[>rtneiira<ig,  into  tJ»c  tif 
border  of  the  superior  larsal  oariilaj^e.     At  ittt  ori^pn,  it  i.-i  narrow  and  tendlDoiia; ' 
but  HOOD  becomea  broad  and  lletthy.  and  ftnally  t«rininnte.-«  in  a  broad  aponeuriMiM. 
Relations.  By  its  uj/per  sur/'cux,  with  the  frontal  nerve  and  artery,  Uie  pcri- 
ci8t«<im  of  the  orbit;  and,  in  frout,  with  the  inner  surface  of  the  broad  tantnl 
ligiuneut.     By  its  urui<-r  srn-yace-,  with  tho  Superior  rectus;  and,  in  the  lid.  with, 
ttto  coiyuuctira.     A  siuall  branch  wf  tho  third  nerve  caters  it«  under  surface. 


Fifi.  US.— MtuaUt  of  tlio  filghl  Orbit. 
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Th<!  Rerlus  S'iperior.  tbe  thinnest  and  narrowest  of  the  four  Recti,  arises  from] 
tUo  iipjior  margin  of  the  optic  fi.>rji"Kni.  licnviilh  the  Levator  palpebne,  and  Supe- 
rior oblicjue,  and  from  the  fibrous  sin-nth  of  the  optic  nwrvc;  unu  is  inserted,  by  « 
tendinous  expansion,  into  the  nclerotic  coat,  about  three  or  four  Uuea  IVoiu  iius 
margin  of  the  conien. 

Hf.lalion3.  By  its  wp/wr  gurfarx,  with  the  Iievator  palpebnB^  By  its  un-ler 
tuTfaif,  with  the  optie  nerve,  the  ophthalmic  artery,  and  naaul  nerve ;  and,  in 
front,  with  the  tendon  of  the  Sufjcrior  oblique,  and  tho  glolie  of  ihe  eye. 

Tlie  Jnfrrinr  and  Internal  R-xti  arise  by  a  common  tendon,  the  ligament  of 
Zinn,  wbioh  is  attached  round  the  ciroimferencc  of  tho  optic  foramen,  except  at 
its  upper  and  outer  part.  Tho  External 
rectus  lias  two  heads :  the  upper  one  arixea 
&om  the  outer  margin  of  the  optic  foramen, 
immodiately  bencalh  the  Superior  rectus ;  tlie 
lower  head,  partly  from  the  ligament  of  Zinn, 
and  partly  from  a  smaU  |>oinled  procea.i  of  bono 
on  the  lower  margin  of  the  Rpheaoidal  fissure. 
Kaoh  muscle  pn.'Wes  forward  in  tho  position 
implied  by  its  name,  to  be  inserted,  by  a  ten- 
dinous expiinsiim,  into  the  sclerutic  coat,  about 
three  or  four  lines  from  the  margin  of  the 
cornea.  Biitween  the  two  heads  of  the  External 
rectus  is  n  narrow  interval,  through  which  pass 
the  third,  nasal  branch  of  the  fifth,  and  sixth 
nerves,  and  the  ophthalmic  vein.  Altliough 
nearly  all  these  muKclcs  prcscTit  a  common  origin,  and  are  inserted  in  a  similar 
manner  in  the  sclerotic  coat,  there  arc  certain  differences  to  be  observed  in  them, 
as  regards  their  length  and  breadth.  Tlio  Intcnial  rectus  is  the  broadest: 
Bxtemal,  the  longest ;  and  the  Superior,  tho  thinnest  and  narrowest. 
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Th«  SitperioT  Ohlique  U  a  fuaiforra  muscle,  pkccd  at  tbc  upper  and  Inoer  sido 
rf  Uic  orbit,  interuul  to  the  Levator  paljwbne.  It  arises  ahoxn  a  line  vAxtvv  tlii) 
iDner  murgin  of  tW  optic  foramen,  and,  passing  forwards  to  the  iniior  aiigic  of  the 
orlrit,  t4;rini[uit(;8  in  a  rouudvJ  tendon,  which  psitees  through  a  Gbro-unrtilaginous 
ling,  attached  by  librous  tissiii^  to  a  dcprcfu^ioii  bc-ncatb  the  internal  anjfular  pro- 
oe^  of  tbti  fronted  bunc,  tho  contiguous  i-urfaccii  of  the  tvodon  and  niig  being  lined 
by  a  delicate  synovial  mcnihraac,  and  inclosed  in  a  thin  tibroiut  iiivevlmcnt.  The 
t«iidoa  is  reflected  backwards  and  outwards  beneath  the  Sui'orior  reclim  to  the 
outer  part  of  the  globe  of  the  eye,  and  is  insertol  into  the  »olerotio  coat,  midway 
between  the  cornea  and  eiilraiice  uf  the  optic  ncrv<^  the  insertion  of  tho  muscie 
lying  between  the  Suj)orior  ajid  External  recti. 

Relaiions.  By  ittt  upper  mirftux,  with  the  periosteum  covering  the  roof  of 
orbit,  aad  the  fourth  nerve.  Hy  its  unikr  surface,  with  tlie  naaaL  HBrre,  and 
upper  bonier  of  the  Internal  rectus. 

Th«  Infvricr  Ohtique  is  a  thin,  narrow  mtiscle,  placed  near  the  anterior  margin' 
of  the  orbit.  It  anses  from  a  depression  in  the  orbiul  plate  of  tho  Bupcrior 
maxillary  bono,  external  to  the  lachrymal  groove.  Passing  outwards  and  back- 
wards beneath  the  Inferior  rectus,  and  "between  tho  eyeball  and  the  External  rectus 
it  is  inserted  into  the  outer  part  of  tho  sclerotic  coal  between  the  Superior  and 
Extcrn.-ii  rectus,  and  near  the  tendon  of  insertion  of  ihc  Superior  oblitine, 

RfhitioM.  By  it»  ujrper  sur/aee,  with  the  globe  of  the  eye,  and  with  tlie  Inferior 
rectUK.  By  ilji  wuJcr  stir/ax,  with  the  periosteum  covering  the  floor  of  lh«  orbit, 
km]  with  tiie  External  rectus.  Its  bonlers  look  forwards  and  backward-t;  the 
posterior  one  receives  a  branch  of  the  tliir<l  nerve. 

A'erwa.  Tho  l^cvator  pah»obric,  Inferior  obliciue,  and  all  the  Recti  excepting  the 
Bxternal,  are  siipplii.'d  by  the  third  nerve;  tlie  Superior  oblique,  by  the  fourth; 
the  E.vterual  t«clus,  by  llie  sixth. 

Aciutns.  The  Levator  ])alpol>ras  raises  the  upper  eyelid,  and  is  tho  direct  anta- 
gonist of  the  Orbicularis  palpebrarum.  The  four  Recti  muscles  arc  attached  in 
socfa  a  manner  to  the  globe  of  the  eye,  that,  acting  singly,  they  will  turn  it  cither 
upward.1,  dowQward-s  inwards,  or  outwards,  as  expressed  by  their  names.  If  any 
two  Bscti  act  together,  they  carry  the  globe  of  tiie  eye  in  the  diagonal  of  these 
directions,  riz,  upwards  and  inwards,  upwards  and  outwards,  downwards  and  in- 
wards, or  downwards  and  outwards.  The  movement  of  circumduction,  as  in 
taming  the  eyes  round  a  room,  is  performed  by  tho  alternate  action  of  the  four 
Recti.  By  some  anatomists,  those  muselcs  have  been  considered  the  chief  agents) 
in  adjusting  tho  sight  at  different  distances,  by  compressing  the  globes  and  mJ 
lengtbeaing  its  antcr»postcrior  diameter.  The  Oblique  muscles  rotate  the  eye- 
ban  on  its  anUro-poslcn'or  axis,  this  kind  of  movement  being  required,  for  the 
oorroct  viewing  of  an  uhjed,  when  the  head  is  moved  hiterally,  as  from  shoulder 
to  shoulder,  in  order  that  the  picture  may  fall  in  all  respects  on  the  same  part  of 
tlu!  Tvtioa.' 

Snriflci  Anaiom}f,  The  pnvilion  nnd  i-xocl  puTnt  at  Insertion  of  Ili#  tendons  of  tlie  lattniaM 
■nd  Bslenial  n>cll  mugckii  into  \\%v  (club'^.  should  km  carvtaWy  cxiiminoit  ham  ihi-  Tront  of  th« 
emboli.  a»  tlf  >iiri|;v<in  H  ofl*a  rttniiiwl  to  diviilc  one  ot  tho  other  muBclp  for  ihi-  cure  of  •tm- 
btanas.  In  nonvprirRnt  HtrabUmiis,  which  in  tho  mnst  (common  form  uf  Ihi' disi^iUF.  Ihervi- !« 
tarard  inirards.  rt<|uiMnir  thn  diviiioii  of  thi-  Intcrnul  ri-ctuR.  In  thi'  divor^.-eol  U<ria.  which  in 
nore  r>rr.  thi;  tyt  U  turniil  oulwnrdii.  the  Kxlt^riial  rt'i'tiiK  buini;  eafiecinlty  inipliciilciL  Thi!  A*- 
fonnilf  proiliici-'l  Id  either  case  in  eoiiBidtTnlile.  tind  ia  piibUj-  remfillfd  by  diviiion  of  <>o«  or  lh« 
otiwr  lanMlv.  This  opemllon  w  readily  clffi'Ii'd  liy  hnvjoij:  tho  lidn  wt-ll  Hfpiirnted  b;  rdrartora 
b«dd  bv  an  luuiiitiinl:  the  pycli-.iU  boiiis  drnwn  nnlnnnls,  the  rnnjunclivn  ilKiiild  be  ruixeil  )i_t  it 
piir  of  fi)fcp|i«.  and  divided  imnu'diiilt'ly  bcnc?«th  thf  Inwrr  bordt-r  at  the  U-ndou  of  ihu  Iiitt'tDal 
rr«liu.  a  litllu  iH^hind  its  luxi-rliou  lulo  the  nclerutii; ;  lh<?  Mbmucuusureoliir  li!i«uc  is  then  div^i'lcd. 
ud.  into  the  diitnlt  aperture  lhii!>  Inud(^,  w  Idiiut  hoi>k  is  puseil  upwaids  betwi'cn  the  miiRelc  nnd 
the  plu^.  jtad  tho  lend'in  of  tho  miiKil''  anil  cnnjiinctivi  covering  it  diiided  by  a  pair  of  hlunt- 
poialcd  ■riuork.     Or  the  trndoa  may  he  divided  by  a  HUlt-cdiijuacliTid  iucision.  one  bUde  of  th« 

■  "  On  (kc  Obliqae  Jlnidc*  of  the  Kya  in  Mnn  nnd  Vertebrate  Animalii,"  by  Johk  Stkithkhh, 
M.  D.    "  AmUvmic^  and  Pli<fuoloi/i<al  OhaeTvativKt." 
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•ciMorf  being  pamet)  upwnnlii  bi'l«t«o  the  li^ndoa  ncd  thu  conjuui^tiis.  imA  lb«  otbrr  b«l««cn 
the  lendoD  uad  iclerotic.  Thv  itudi-nl.  ohca  ilufBi'vun^*  iheai.-  luuaelc^.  ehunld  remove  od  onii 
lido  of  iho  snbjfct  the  coBJnuflivti  frtitn  tlie  frunl  uf  iho  tyit,  in  oninr  to  arc  morn  accurately 
tbc  potition  of  xheK  tendons,  aud  od  tbc  opiioaiip  side  the  opuratioti  maj  he  perfurmud. 


6.  Nasal  Regiok  (fig.  148). 

Pyramulnlia  Niisi. 

L^:v^ltor  Ljibii  Suj^icrioria  Ala^ue  NaaL 

Diliitor  Niiris  PusU-Hor. 

Diliitur  Niiris  Anlerior. 

Compressor  Naris. 

Coiiipre!*«or  Sarium  Minor. 

Depresaor  Alte  Nasi. 

Tbe  P;tramiilalis  .Vaat  is  a  small  pyramidal  slip,  prolonged  downwards  from 
the  Occipilo  I'roiit.'ilis  upon  the  side  of"  tho  noae,  where  it  becomes  teDdinoiiD,  and 
bleads  with  the  Compreaaor  naris.  As  tha  two  muaclefl  descend,  they  diverge, 
leaving  an  aERular  interval  botwccn  them. 

Relations.  Bv  iia  upper  aur/aoc,  with  ihc  skin.  By  its  under  tur/acf,  with  the 
frontal  and  nasal  bones. 

The  Levator  Lahii  Superioria  Atttqyie  Nasi  is  a  thin  triangnlur  musclu,  placed 
by  the  Kido  of  the  nose,  and  extending  between  the  inner  margin  of  tho  orbit  and 
upper  lip.  It  arises  by  n  pointed  extremity  from  the  upper  part  of  the  nasal  pp*. 
cftW  of  tho  snpcrior  maxillary  bone,  and  parsing  obliijuely  downwards  an<l  out- 
Wttnb,  divides  into  two  sli|).t,  one  of  which  is  inserted  into  the  cartilage  of  the  ala 
of  the  nose,  the  other  is  prolonged  into  the  upper  lip,  becoming  blended  with 
the  Orbienhiris  and  Levator  lahii  iiropriua. 

R-.UUions.  In  front,  with  the  integument;  and  with  a  stnall  part  of  the  Orbi- 
cularia  palpebrarum  above. 

Lying  upon  the  superior  maxillary  hone,  beneath  this  muiicle,  ia  a  longitudinal 
muscular  ui<iciciilus  alx)ut  an  inch  in  length.  It  is  attached  bv  one  end  near  the 
origin  of  tho  Compressor  naris,  and  by  the  other  to  the  nasal  process  about  an 
inch  above  it;  it  was  described  by  Albinus  as  the  "Musculus  anomalus,''  and  by 
Santorini,  as  the  "  Ithomboideua. 

The  Dilator  naris  posterior  is  a  small  muscle,  wliich  is  placed  partly  beneath 
tho  proper  elevator  of  tho  nose  and  liji.  It  arises  from  tho  margin  of  the  nasal 
notcti  of  the  superior  maxilla,  and  from  the  sesamoid  eartUages,  and  is  luscrtud 
into  tho  skin  near  the  margin  uf  tho  nostril. 

The  Dilator  naris  anterior  is  a  thin,  delicate  fasciculus,  passing  from  tlie  carti- 
lage of  the  ala  of  the  uosu  to  tbe  integument  near  its  margin,  lliis  muscle  is 
Situaterl  in  front  of  tbe  preceding. 

The  Comprr.-mor  Xaris  is  ft  siimll.  thin,  triangular  muscle,  arising  by  its  apex 
from  the  au]>erior  maxillary  bono,  above  and  a  little  external  Ut  the  inci.«ivc  fossn ; 
its  fibres  procee<l  upwards  and  inwards,  expanding  into  a  thin  aponeurosis  which 
is  attached  to  the  fibroeartilage  of  the  nose,  and  is  continuous  on  the  bridge  uf 
tlie  nose  with  that  of  the  muscle  of  the  opposite  side,  and  with  the  aponeurosis  of 
the  I'yramidalis  nasi. 

The  Cot))j/res3or  Narium  ifinor  is  a  small  muscle,  attached  hy  one  end  to  tbc 
alar  carlilago,  and  hy  tbc  other  to  the  integument  at  the  end  of  tne  noseL 
.  The  Duressor  Atie  A'asi  ia  a  short,  radiated  muscle,  arising  from  the  incisive 
fossa  of  tho  superior  maxilla ;  its  fibres  ascend  to  be  inserted  into  the  septum,  and 
back  part  of  the  ala  of  the  nose.  This  muscle  lies  between  the  mucous  membrane 
and  muscular  Etriieturo  of  the  lip. 

Ncrvrs.     All  tho  muscles  of  this  group  are  supplied  by  the  facial  nerve. 

Action-f.     Tho  PvramidfiUs  nasi  draws  down  tbe  inner  angle  of  the  eyebrow; 
some  uiiutoinists  it  is  uIho  consideri'd  as  an  elevator  of  the  alu,  sn<:l.  consequent ly,'' 
a  dilator  of  the  noiie.    The  Levator  lubii  superioris  aluHpie  nasi  draws  upn-arus 
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s  appcr  lip  and  ala  of  the  doso;  ita  most  importaDt  action  ia  upon  thu  no«e, 
which  It  dilutes  to  a  considerable  extent.  The  action  of  this  iduikIo  produce*  t  ^ 
tnarked  iQllueD<:e  over  the  couutcnauce.  and  is  the  priiicipal  agent  iu  thu  vxpressioa 
of  coDlumpt.  The  two  Oilutorcs  ua«i  enlarge  the  aperture  of  the  noDe.  and  tlie 
CoRipri>jMor  naris  appears  to  a«t  HA  a  dilator  of  the  a<Mv  rather  than  as  a  constrictor. 
The  [>epre.'<Mr  aUe  nasi  i»  a  direct  antagonist  of  th»  pr«c;a)ing  iHtiKcless  <lraving  ' 
ilie  ala  of  the  noae  downwards,  and  thereby  constricting  the  aperture  of  the  luirea. 

K^^  6.  StJPKRIOR  Majullaby  Kkgios  (fig.  148). 

^^k        Levator  Labii  Superioria.  Zygotnatioufi  major. 

Levator  Anguli  Oris,  ZvgotDiitictui  minor. 

The  Levator  Labii  Supmorit  is  a  thin  muscle  of  a  cjuadrilateral  form.  It 
arises  from  the  lower  margin  of  the  orbit  immecliatelv  above  the  infra-orbital 
foramen,  eomc  of  it«  flbros  being  attached  to  the  superior  maxilla,  some  to  the 
nular  bone ;  its  fibre*  converge  to  be  inserted  into  the  muscular  substaucc  of  the 

•  upper  lip. 
Ritatiotu.    By  its  M'tprrjieial  aur/ace,  with  the  lower  segment  of  the  Orbicu- 
laris pjdpebrariim:  below,  it  is  subcutauuoua.     By  its  <irr}t  mr/wt^il  conccjiU 
the  origin  of  the  Comproiuor  naria  and  Levator  angiili  oris  muscles,  and  tbo  infra- 
orbital  ve^^^eU  and  nerven,  ait  tiiey  escape  fnjtn  the  infra-orbital  foramen. 

The  LeitUor  Ant/uti  Oris  arittea  froin  the  canine  fos^,  immediately  lielov  the 
iniVa-orbital  tbramen ;  its  fibres  incline  downwnnls  and  a  little  outwanlii,  to  bo 
ittseru^d  into  the  angle  of  the  mouth,  and  intermingle  with  those  of  the  Zygo- 
mstici,  the  Dcpreaaor  anguli  oris,  and  the  Orbicularis. 

■  Btlatiom.    By  its  saverjieial  aurfaef,  with  the  Levator  labii  supcrioris  and  the 

■  infra-orbital  vessels  ana  nerves.     By  its  de^p  tur/w^  with  the  superior  InaxiUI^ 
the  Buceinator,  and  the  mucous  membrane. 

The  Zp'jonvilirtit  major  is  a  slender  fasciculus,  which  arises  from  the  malar 
hooe,  in  fnmi  of  the  /.ygomiilic  suture,  and,  descending  oliliouciv  downwards  and 
inwards,  is  inserted  into  the  angle  of  the  mouth,  where  it  blends  with  the  fibres 

14^  the  Orbieuluns  and  Bepre^^ir  anguli  oris. 
Relatifm.     By  its  tujKrfcial  aurfacf,  with   the   subcutimcous  adipose  tissue. 
By  its  fU*p  mr/arv,  with  the  malar  bone,  the  Masscter  and  Buccinator  muscles. 
The  Zyyomaticua  minor  ari.scs  from  the  niahir  bone,  iniinwiinlely  behind  the 
muxitlnry  suture,  and,  pa'wing  downwards  and  inwards,  is  continuous  with  th« 
outer  margin  of  the  Levator  labii  superioris.     It  lies  in  front  of  the  preceding. 

B'ii'Xti'i'ta.  By  ita  jjfyjrt-yfe-inf  nmyVc,  with  the  integument  and  the  Orbict' 
pftluehrarum  above.  By  its  deep  aur/aee,  with  the  lAtvator  anguli  oris. 
yertvs.  This  group  of  muscles  is  supplieirl  by  the  facial  nerve. 
Artioiu.  The  Lovat'jr  labii  suporions  is  the  proper  elevator  of  the  upper  lip, 
carrying  it  at  the  same  time  a  little  outwards.  Tnc  Levator  anguli  oris  rai:ws  the 
ftngfe  of  the  mouth  and  draws  it  inwards;  whilst  the  Zygomatici  raise  the  upper 
tip  and  draw  it  somewhat  outwards,  as  in  laughing, 

7.  ISFBRIOR  M\XILLARr  Skgios  (fig.  148). 

Levator  Labii  Tnforioria  or  Levator  mentL 
Depressor  Labii  Inferioris  or  Quadratus  mentl 
Depressor  Anguli  Oris  or  Triangularis  mcuti. 

Diofflian.  Tbo  KIuscIm  ia  IhU  rvjcJoDiaiif  bpdirarFtci)  by  innkin^tn  vc^rtii^al  inciaioD  thnmcli 
lh«  tBlt^noH-nt  rTom  thr  margin  of  Ihc  lownr  \'\\i  to  Ibc  rhin :  a  H-fiunii  iuciaiUD  Hhuuld  llirD  lie 
uriind  alnne  lli«  tnsrgin  or  tbr  lower  jnir  na  fiir  oa  tbe  noglc,  aad  tbo  iaUgiuneol  carctul)} 
nmovcd  ta  iIm!  <lii«otioa  shown  in  flg.  14T. 

Tlie  Levator  LoftH  In/erioris  or  Levator  TimiH  ia  to  he  dissected  by  everting  the 
lower  lip  and  raising  the  mucous  membrane.    It  is  a  small  conical  fiisoic&lus, 
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{)ln>»Hl  on  tlie  »!<!«  of  the  lVn;iiuin  of  tin;  Iowit  lip.  It  arises  from  the  incisive  fi»«i. 
eJttcmiil  tu  tliu  syinpbyitis  of  titu  luwcrjaw;  its  fibres  d<.^w;iul  lu  bo  iu»vrt4.il  iulo 
tbe  inle^uiueut  of  the  ciiin. 

Hekttiom.  On  its  inn^  siir/wx,  with  the  tnucoiis  membrane;  in  tlie  median 
fine,  it  is  blended  with  the  muscle  of  the  opposite  side ;  and  on  its  flitter  $t<k,  v/'iHx 
the  Depressor  lahii  inforioris. 

The  J)epr€S8or  Labii  Inf^oris  or  Quailratua  mentt  in  ft  ftmoll  qiiadrilateral 
muacle,  situatiKl  at  the  outer  side  of  the  preceding.  Il  arioea  from  uie  external 
oblique  line  of  the  lower  jaw,  between  the  svmphyaia  and  mental  foramen,  and 
passes  obliquely  u])wards  and  inwards,  to  be  inserteJl  into  the  integument  of  the 
lower  lip,  il^  fibres  blending  with  the  Orbicularis,  and  with  those  of  jta  fellow  of 
the  opposite  side.  Il  is  continuous  with  the  fibres  of  the  Platysina  at  its  origin. 
This  rauscic  contains  much  yellow  fiit  intermingled  with  it^;  fibres.  ^m 

Relations.    By  its  superficial  surfiic:,  with  piirt  of  the  Iteprcasor  anguli  (HiqH 
and  with  the  iutiiguoient.  to  which  it  is  elosi?iy  cotinecU-d.     By  its  derp  tur/nt^, 
with  the  mcnto)  veaaeU  and  nerve*,  the  mucous  incmlinme  of  the  lower  lip,  th^^ 
labial  glaniLt,  and  the  Jjevntnr  meuti,  with  which  it  is  intimately  unite<I.  ^H 

The  Jiejrrt^nor  AntjitU  Oris  is  triangnlar  in  shape,  ari.ting.  by  its  broad  hftffe^^ 
from  the  extonial  oblitjne  line  of  the  lower  jaw;  its  fibres  paas  upwards,  to  he 
inserted,  bv  a  narrow  fasciculus,  into  the  angle  of  the  mouth.     It  i.*  continuous 
with  the  I'latyania  at  iw  origin,  and  with  the  Orbicularis  and  Itisorius  at  ita 
insertion. 

Rtlations.     By  its  auperfidal  surface,  with  the  intogtuncnt.     By  its  dixp  aurfi 
witb  the  Dc]}rcssor  labii  inferioris  and  Buccinator. 

A'erws.    This  group  of  muscles  is  supplied  by  the  facial  nerve. 

Actions.  The  Levator  hibii  inferioris  raises  the  lower  lip,  and  protrudes  it  ft 
wards;  at  the  same  time  it  wrinkles  the  integument  of  the  chin.  The  Depressor 
lahii  inferioris  draws  the  lower  lip  directly  downwards  and  a  little  outwuixis.  The 
Depretiwor  anguli  oris  depresses  the  angle  of  the  mouth,  being  the  )irc&t  antagonist 
to  the  Levfttor  nnguli  oris  and  Zvgomatieus  major:  acting  with  theso  muscle^  i 
will  draw  the  angle  of  the  mouth  directly  backwards. 


:] 


8.  Intkbmaxillabt  Rsoiok. 
Orbicularis  Oris.  Buccinator. 


liisonus. 


DuMdian.    The  diE^pclinn  of  Ibcsc  mnsrli-s  mnjr  be  <'ODl■i()(^TnD1r  rncilitatcd  tiv  filtuig  t 

cnrilT  of  Ihc'  iiioulh  with  low.  so  us  lo  disti-uj  lliu  chi'i-ks  buiI  lips :  On?  mouth  ahonlil  thim 
cloned  by  u  fi-w  slituLrs,  uiiU  tbu  iutvguineat  cururully  ri>mc>v«il  from  Ibt-  burface. 

The  Orbicularis  Oris  is  a  sphincter  muscle,  elliptic  in  form,  eomposed  of  oon- 
centric  fibres,  which  surround  the  orifice  of  the  mouth.  It  consi.'*ts  of  two  thick 
semicircular  planes  of  muscular  fibre,  which  surround  the  oral  aperture,  am) 
interlace  on  either  side  with  those  of  the  Buccinator  and  other  musclea  in.'terteil 
into  this  part.  On  the  free  margin  of  the  lips  the  muscular  fibres  are  eontinoed 
uninterruptedly  from  one  lip  to  tnc  other,  around  the  comer  of  the  mouth,  forming 
a  roundisn  fasciculus  of  Sue  pale  fibres  closely  approximated.  To  the  outer  part 
of  each  segment  some  special  fibres  are  a<Med,  by  which  the  1ip8  arc  connected 
directly  with  the  maxillary  honest  and  septum  of  the  now.  The  additional  fibres 
for  the  upper  segment  consist  of  fimr  bmnbi,  two  of  which,  the  Accessorii  orbicularis 
Buperioris,  arise  from  the  alveolar  border  of  the  superior  maxilla,  opposite  tho 
incisor  teetii,  and,  arching  outwards  on  each  side,  are  continuous  at  th«  angles  of 
the  moulli  with  the  other  muscles  inserted  into  this  part.  The  two  remaining 
muscular  slips,  called  the  Naso-labialis,  connect  the  upper  lip  to  the  senium  of  llw 
nose :  as  they  descend  from  the  septum,  an  intor%'al  is  loft  between  tliem,  which 
corresponds  to  that  left  by  the  divergence  of  the  accessory  portions  of  the  Orbi- 
cularis above  described.  It  is  this  interval  which  forms  the  depression  seen 
the  surface  of  the  skin  beneath  the  septum  of  the  noso. 


^ 
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TEMPORO-MAXILLARY  REOIOX. 

The  additional  fibres  for  tlio  lower  segment,  Accessorit  orbioubiris  infwrioria^ 
arijie  from  the  inferior  maxilla,  cxifrnally  to  tbc  Levator  liibii  infcrioris;  iiirliiug 
outwarda  to  the  angles  of-  lUc  inuutti,  tiicj  join  the  Buccinator  and  llw  other 
rauBclea  attachei:!  to  this  nput. 

Beialtons.     By  iu  tuperjicial  trtrface,  with  thv  intf giimcnt  to  vhioh  it  \i  oloMly  i 
ooonoctcd.     By  itH  drrp  surjwx,  with  the  buccal  mucuuH  meinbniiie,  the  labiall4 
gtandsL  and  (.■oroniiry  vessels.     By  il»  ovler  drcum/ercncf,  it  in  i)lendetl  with  the 
numcronH  muscU-«  which  oonverg-j  to  the  mouth  from  vnrioiis  parts  of  the  facet 
lbs  imter  cireum/'ercntx  is  free,  anc|  eovered  by  miieoHS  rnembnine. 

Tbo  Bwcinaior  li  a  bniad,  thin  mu.-tele,  qiuidriUlernl  in  form,  oocupying  the , 
iiitwrvul  between  the  jaws  at  the  iiide  of  the  fiice.  It  Arises  fraza  itie  outer  iturfacdl 
of  the  alveolar  proceswes  of  the  upper  and  lower  jaws,  corre--iponding  to  the  laa 
three  mohnr  teeth ;  and,  Iwliind,  frain  ths  anterior  Vx^rder  of  the  ptorygo-maxil-1 
liiry  ligament.  Tlie  fibres  converge  towards  the  angle  of  the  mouth,  where  the 
central  ones  intersect  each  other,  tliose  from  below  being  continuous  with  the 
upper  segment  of  the  Orbicularis  oris,  and  those  from  above,  with  tbc  inferior 
segment;  but  the  highest  and  lowest  fibres  continue  forward  uninterruptedly  into 
the  corresponding  segment  of  tbc  lip,  without  decussation, 

Setatume.  By  ita  superficial  snrfae^,  hehind.  with  a  large  mass  of  fat.  whicli 
separates  it  from  the  ramus  of  the  lower  jaw.  the  MaikK-tcT,  and  a  smidl  portion  of 
the  Tcmponil  muscle;  anteriorly,  with  the  Zygomatici.  Risorius.  Lcvatur  nuguli  i 
oris,  Depressor  anguli  oris,  and  Steiion's  duct,  whieh  pierces  it  oppwito  the  itecond 
molar  ti-juth  of  tlie  upper  jaw;  the  facial  artery  and  vein  cross  it  from  below 
upwards,  and  it  is  aUo  crosseil  by  the  branches  of  the  facial  and  bticeal  nerves.  By 
tfas  inttmiil  sitr/rux,  with  the  buccal  glands  an<l  mucous  membrane  of  llie  mouth. 

The  jileri/dfi-maxitkiru  Ugam^u  separates  the  Buccinator  muwde  from  the  Supe- 
rior constrictor  of  the  pharynx.  It  is  a  tendinous  band,  attached  by  one  extremity 
to  the  apex  of  the  internal  pterygoid  plate,  and  by  the  other  to  the  posterior 
extremity  of  the  internal  oblique  Hue  of  the  lower  jaw.  Its  inner  sur/act  corre- 
sponds to  the  cavity  of  iho  mouth,  and  is  lined  bv  mucous  membrane.  Its  oMtr 
avr/atx  ia  separatea  from  the  ramus  of  the  jaw  fcy  a  quantity  of  adipose  tissae. 
Ixa posterior  border  gives  attachment  to  the  Superior  constrictor  of  the  pharynx; 
its  anterior  h^rJer,  to  the  fibres  of  the  Buccinator. 

The  ltisori'13  of  Snntorini  consists  of  a  narrow  bundle  of  fibres,  which  arises  in 
tbc  lascia  over  tlie  Mikssetcr  muscle,  and,  passing  horizon  t:dly  forwards,  ts  inscrtctl 
inlo  tbc  angle  of  the  mouth,  joining  with  the  fibres  of  the  Deprc-ssor  anguii  oris, 

It  is  plaueu  superficial  to  the  PIntysma,  and  is  broude^l  at  its  outer  extremity. 

Till*  muscle  varies  much  in  its  -size  and  form. 
iVrrina.     The  Orbicularis  oris  is  supplied  by  the  facial,  the  Buccinator  by  the 

facial  and  buci'al  branr.b  of  the  inferior  maxillary  nerve. 
Aflimts.    The  Orbicularis  oris  is  the  direi^t  antji(;onist  of  all  those  mu.-tcles  which 

Woverge  to  the  lips  from  the  various  parts  of  the  face,  its  action  pro<lucing  the 

•fcnct  closure  of  the  lips;  and  ita  forcible  action  throwing  the  integument  into 

nialclea,  on  account  of  the  firm  connection  hctwocn  the  latter  and  the  surface  of 

iIb  miiacle.     Tlic  Buccinators  contract  and  compre«i  tbc  checks,  so  that,  during 

tlie  prooesa  of  maetieutiou,  tho  food  is  kept  uudcr  the  immediate  pressure  of  the 


9.  Tempo Ro- MAXILLARY  Region"  (fig,  15X). 
Massctcr.  Temporal, 

The  Nafoeter  has  hccn  a1  ready  exposed  by  the  removal  of  the  integument  flvm 
flie  dde  of  the  face  (fig.  14!^), 

The  Massfter  is  a  i^hyrt  thick  muscle,  somewhat  quadrilateral  in  form,  consisting  i 
rf  two  portious,  superficial  ami  deep.     The  *tij)rrji':ial  portion,  the  largest,  nrtsoa 
V  A  thick  tendinous  aponeurosis  from  the  malar  process  of  the  superior  maxilla, 
lid  from  the  anterior  iwo-lhirtl.!  of  the  lower  border  of  the  jtygouiutio  arch:  its 
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fibre*  pnst  dowuwards  and  backwards,  to  be  inscrtwd  into  the  angle  and  lower 
hftlfuf  tli«  rainux  of  tbc  jaw.  The  dee})  portion  is  mudi  smKlk-r,  nud  mon;  iuuh- 
cular  inlvxtiiru,  und  arie»i  from  the  pcwtcrior  tliinluf  the  lower  border  nod  «1m>1« 
of  tlie  inner  nuriiico  of  tb»  zygomatic  ardi;  \vs  fibres  pii«8  dowawarda  and  for- 
wariU  to  1)6  inacried  into  thu  iij)pcr  half  of  the  ramus  and  outer  surface  of  tlie 
coronoid  process  of  the  jaw.  The  deep  portion  of  the  mwiWile  is  partly  oonceaI«4d, 
in  front,  uy  the  .superSoial  portion;  Ixihind,  it  is  covered  by  the  parotid  gland. 
The  flbres  of  the  two  portions  arc  united  at  thetr  insertion. 

Hehtiojis.  By  its  miiprjieial  surface,  with  ibe  integument;  above,  with  the 
Orbicularifl  palpebrarum  and  Zygoinatici ;  and  has  pastung  acrosa  it,  tran8^•er^eIy, 
StenouB  duct,  tne  branchea  of  the  facial  nerve,  and  the  transverse  facial  vessels. 
By  its  ileep  sur/aee,  with  the  ramus  of  the  jaw,  and  the  Buccinator,  from  which  it 
is  separated  by  a  ma^s  of  fat.  \ts  posterior  ifmrgin  ia  overlapped  by  the  parotid 
gland.     Jts  antmar  maryin  projects  over  the  Buccinator  muscle. 

The  trmporal  fascia  is  scon,  at  this  singe  of  the  dissection,  eoverin?  in  the  Tcm- 
itond  miuselc.  It  is  a  strung  aponeurotie  investment,  aflbrding  attuenmeot,  by  iu 
inner  surface,  to  the  superlieinl  libres  of  this  muscle.  Above,  it  in  a  niiiglo  layer, 
attached  to  the  entire  extent  of  the  temporal  ridge :  but  below,  where  it  i«  atlaohed 
to  the  KVjfoma,  it  consists  of  two  layers,  one  of  which  in  ini^erted  into  the  outer, 
and  the  other  Into  the  inner  bonier  of  the  zygomatic  arch.  A  small  quantity  of 
tat,  the  orbital  branch  of  tho  temporal  artery,  and  a  filament  from  the  orbital 
branoh  of  the  superior  maxillary  nerve,  are  contained  between  these  two  layers. 
It  ia  covered,  on  its  outer  surface,  by  the  aponeurosis  of  the  Occipito-frontalis,  tho 
Orbicularis  pal]iebrarum,  and  Attollcns  aurcm  and  Aitrahcus  aurvm  muscles; 
the  temporal  vessels  and  nervos  cross  it  irom  below  upwards. 


Fig.  ISI. — Tlie  Tempor&I  Uuxclo,  the  Z/gona  nud  Misaeter  IiBTing  tngvn  rauiOTml. 
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I>i»$rrti(m,     In  nfder  to  expcuip  Ihr  Temporal  miiJirli',  this  Tnaoia  should  be  removed ;  thi»  i 
b«  offpcti'd  by  ipparulmi;  it  bI  its  nllin;hmnil  ulcmi;  llie  U|i[)er  boriit'r  of  lliy  ivtrumu.  ajid  dB»._ 
ins  >(  upward*  fnxn  tliv  eurriice  uf  lUo  tuuiu'lc,     'I'lii.'  nyj^cniulir  nri'h  i^liould  ihi-i)  b«  ilividfA  J 
frout.  HI  its  Juni-Iiiin  wilh  ihn  m.ilnr  bono,  nnd,  behind,  ncnr  th''  oili^mikl  niidilor^  meatst.  and 
iltnwu  ilownwiirds  with  thn  MninpliT.  whioh  ■hmild  be  ()rtiu'h<'d  from  il»  in>cTti<m  inio  ths  I 
and  ockI*!  or  the  jaw.    Tlio  wholu  i-xtcnt  or  tbu  Toinporol  miucle  ia  tbun  esjioned. 


PTEKYOOMAXILLARY   KEOION. 
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The  Tem}>orat  is  »  brood  radintinj;  muwile  sitiuiled  at  tho  side  of  the  bead,  a 
occupying  tho  entire  extent  of  the  t«m|>oral  fixita.  It  arLws  from  the  whole  of 
the  temporal  fossa,  which  extend:)  from  the  external  aogalnr  process  of  tlic  fnmtal 
in  front,  to  the  mastoid  portion  of  the  temporal  behiud ;  and  from  lh«  eurvwl  iino 
on  the  frontal  and  parietal  bones  above,  to  the  pterygoid  ridge  on  the  gryut  wiii^ 
of  the  sphenoid  below.  It  is  also  attached  to  the  luntT  suriaoc  of  tho  ti'iiii«niil 
fa^ia.  Ita  fibres  convci^e  as  thoy  descend,  and  terminate)  in  an  npoIlou^>Bi.■l,  the 
fibrca  of  whicli,  radiatett  at  its  commencement,  converge  into  a  thick  and  ikt 
tendon,  which  is  inserted  into  the  inner  surface  apex,  and  anterior  border  of  tho 
ooronoid  proov^s  of  the  jaw,  nearly  as  far  forwards  as  the  lu»t  molar  tooth. 

Jtrhlioas.  By  ita  au/vrficial  tvr/ncf.  with  the  integument,  the  temporal  fascia, 
apooeurosis  of  tlie  Oocipito-fn)iitJili8,  the  Altolleiis  aureni  and  Attrabens  atu-em 
mu^le^  tlie  temporal  ves.sels  and  nur^-es,  the  zyjp^ina  and  Maaseter,  By  its  (fc^" 
sur/aee,  with  tho  temporal  fossa,  tlie  KxWmal  pterygoid  and  part  of  tfic  IJiiist'i- 
nator  muaclea,  the  internal  maxillary  artery,  iia  deep  temporal  branches,  and 
the  temporal  nenree. 

Nerves.    Both  muscles  are  supplied  by  the  inferior  tnaxUlaij  neri'C. 


10.  Pterygo-maxillart  REGioy. 
Internal  t*terygoid.  Extcrnul  Pterygoid. 

DitMeflion,    The  Temporal  miuelc  hnritiK  IiMn  cxnmincd.  the  niaxcluH  In  tho  pterrptymnxil 
Urr  rveiou  miiv  liceTpuswl  bv  gawiu^  Ihruuj^h  tliu  bii»e  of  tlic  oroU'ml  I'rocc"",  nnil  ilrnwinjt  f 
aj>winl>,  loKrlhcr  with  the  IVmporal  miitiolc  which  sliunlil  l<e  delichoil  from  thr  lurfacu  uf  Ih 
tcnpomi  foua.     Uividu  thv  niiniii  of  thn  jaw  juxt  tii-luw  tho  roml^b.  and.  uIku.  tiv  a  IniuHt'crsc  ' 
InctKian  *\ti-u'lift!,'  nortu*  lh>;  cimiin-nrcin  -UL  of  iu  lower  third,  jasl  abut-e  lliu  di'Qtd  funimi.-u  ; 
nmora  ihc  fragnieat,  miU  tho  Pierjgoid  ntuscli-ii  will  be  eii|)i»»i.-0. 


Pig.  152.— Th«  rurjr|i«ild  UdmiIm  :  lli«  Xvcomiitlo  Arvh  nnd  *  portion  of  tha 
Runns  of  th»  J*w  haTl'ng  b««ii  mmored. 


W*| 
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Tho  Internal  PUryfyt'd  is  a  thick  quadrilateral  miuole^  and  resembles  the 
Uiaseter  in  form,  structure,  «nd  in  the  direction  of  its  librcs.  It  arises  from  the 
plefygoid  Ibasa,  itn  Rbres  being  attached  to  tho  inner  HiirTaee  of  tlio  external 
pterygoid  plate,  and  [o  the  grooved  aurfiwe  of  tho  tuberosity  of  the  palate  bone ; 
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its  ahtea  pass  downwarcJa,  outwards,  and  backwards,  to  be  inMrtcd,  by  fitrone 
tendinous  tamiDa-,  into  the  lower  and  back  part  of  the  ioDcr  sidv  of  (he  raiDUB  anil 
an^e  of  tbo  lower  jaw,  as  high  as  tho  dental  foramen. 

ittUxtiont.  By  ils  cj:(fmal  mrface.  with  tlio  rumus  of  tbe  lower  jaw,  from  which 
it  is  separated,  at  ils  upper  part,  by  the  ExtvrnEtl  I*toryg<»id,  the  intttrnal  lateral 
ligament,  the  internal  maxillary  arlerv,  uud  tlie  dental  ve-ssels  and  nerves.  By  its 
internal  sur/atx,  witb  the  Tuti»or  pafuti,  being  depurated  from  the  Superior  con- 
strictor of  the  pharynx  by  a  edlutar  interval. 

The  External  Pti-rygoii'l  is  a  eliorl  tbiek  muscle,  8omew1iBt  conical  in  form,  and 
extends  almost  UoriBontally  between  the  mygoinatio  fossa  and  the  condyle  trf  the 
jaw.  It  arises  from  tbe  pterygciid  riiijie  on  the  great  wing  of  the  .'^henoid,  and 
the  portion  of  bone  included  between  it  and  tbo  base  of  the  pti^rygoid  procaas; 
from  the  outer  .surface  of  tbe  external  ptery^id  plate;  and  from  tlie  tuberosity  of 
the  palate  and  su))erior  maxillary  hanca.  Tu  fibre.1  pa.<»  horizonuUy  backn-anU 
and  outvfards,  to  be  iaaert«d  into  a  depression  in  front  of  the  neek  ol  the  condyle 
of  the  lower  jaw,  and  into  the  corresponding  part  of  the  inlerartieular  fibro- 
cartilage.  This  muscle.  at  its  origin,  ajipears  to  consist  of  two  |x>rtion8  ^parated 
by  a  slight  interval :  hence  the  terms  upper  and  lower  bead  sumcliiues  u«k.i1  in  tbo 
description  of  the  muaelc. 

RfUit'ions,  By  its  rxtemal surface,  with  the  ramus  of  the  lower  jaw,  the  internal 
maxillary  artery  which  crosses  it,  tbe  tendon  of  the  Temporal  muscle,  and  the 
Maseeler.  By  its  internal  tur/aef,  it  rcstjt  against  tbe  upper  part  of  tbe  Internal 
pterygoid,  tbe  internal  lateral  ligaineiit,  the  middle  nieningca!  artery,  and  inferior 
maxillary  nerve;  by  its  h/'/kv  tinrilm-  it  is  in  relation  with  tbe  temporal  and 
masseteric  branches  of  the  inlerinr  maxillary  nerve. 

Xervte.    These  mu.sclesarn  supplied  by  the  inferior  maxillary  nerve. 

Actions.  Tlie  Temporal,  Masseter,  and  Internal  pterygoid  raise  the  lower  jaw 
against  the  upper  witn  great  force.  The  two  latter  muscles,  from  the  obliquitj- 
in  the  diioL'tion  of  their  fibres,  aitsist  the  External  pterygoid  in  drawing  the 
lower  jaw  for^vanls  upon  the  upjier,  the  jaw  being  drawn  back  again  by  tbo  deep 
fibrca  of  the  Miissctcr.  and  posterior   fibres  of  the  Temporal.     The  External 

titerygoid  niuselcs  arc  the  direct  agents  in  the  trituration  of  the  food,  drawing  the 
nwer  jaw  directly  forwards,  so  as  to  make  the  lower  teeth  project  beyond  the 
U]>])er.  K  llie  muscle  of  one  side  acta,  tbe  corresponding  side  of  the  jaw  ix  drawn 
forwards,  and  liio  other  condyle  remaining  fixed,  the  symphysis  deviates  to  tlie 
o|iposiie  side.  The  alternation  of  these  movements  on  tbe  two  sides  produces 
trituration. 


MUSCLES  AXD  FASCI-Sl  OF  THE  NECK. 


The  Muscles  of  the  Neck  may  be  arranged  iuto  groups,  corresponding  with 
region  in  which  they  are  situated. 

These  groups  are  nine  in  number: — 
I.  Superticial  Region. 


2.  Infrahyoid  Region, 

Depressors  of  the  Os  Ilyoides 
and  Larynx. 

8.  Supra-hyoid  Region. 

Elevators  of  the  Os  IIyoide» 

and  Larynx. 

4.  Lingual  Region. 

Muscles  of  the  Tongue. 


5.  Muscles  of  the  Pharynx, 
fi.  MiLscIes  of  tlio  Soa  Palate. 

7.  Muscl«s  of  tbe  Anterior  Verte- 

bral Region. 

8.  Muscles  of  tlie  Lateral  Vertebral 

Region. 

8.  Muscles  of  tbe  Larynx. 
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1.  Superficial  Region. 

[Matysma  myoides. 
Sterno-cleido-  maatoid, 

2.  In/ra-hyoid  Region. 

Depressors  of  the  Oa  Syoides  and 
Larynx. 
Stemo-hyoid. 
Stemo-  thy  roid. 
ThjTo-hyoid. 
Omo-hyoid. 

3.  Supra-hyoid  Region. 

Elevators  of  the  Os  Myoidea  and 
Larynx. 
Digastric. 
Stylo- by  Old. 
Mylo-hyoid, 
Genio-byoid. 

4.  Lingual  Region. 
Muscles  of  the  Tongue. 
Genio-hyo-gloasus. 

Hy0-gl033U3. 

Ijagnalis. 

Siylo-glossua, 

Pilato-glossus. 


5.  Jtfuscks  of  the  Pliarynx. 
Constrictor  inferior. 
Constrictor  medius. 
Constrictor  superior, 
Stylo-pharyngeus, 
Palato  -ph  ary  ngeas, 

8.  MuscUs  of  iJte  Soft  Palate. 
Levator  paiati. 
Tensor  paiati. 
Azygos  uvuIbb. 
Palato-glossua. 
Palato -pharyngeus. 

7.  Muscles  of  the  Anterior  Vertebral 

Region. 
Rectus  capitis  anticus  major. 
Rectus  capitis  anticus  minor. 
Rectus  lateralis. 
Longu3  colli. 

8,  Muscles  of  the  Lateral  Vertebral 

Region. 
Scalenus  anticus. 
Scalenus  medius. 
Scalenus  posticus. 

9,  Muscles  of  the  Larynx. 

(Included  in  the  description  of  the 
I.arynx.) 


1,  Superficial  Cervical  Region. 


Flatysma  Myoides. 


Sterno-cleido-mastoid. 


Diuedion,  A  block  hftriunp  been  placed  at  the  back  of  the  neck,  and  the  face  tamed  to  tlie 
^  opposite  to  that  to  be  diBseeted,  so  as  to  place  the  parts  npon  the  stretch,  two  transverse 
ioi^itloiis  are  tn  be  made :  one  from  the  chin,  along  tbe  margin  of  the  lower  jaw,  to  the  mastoid 
prMus:  and  the  ether  along  the  upper  border  of  the  clavicle.  These  are  to  be  connected  by  an 
iMiqne  incision  made  in  the  course  of  the  Slemo-tnastoid  mtiscle.  frnm  the  mastoid  process  to 
tbe  al«rnnm ;  the  two  flaps  of  iuteKument  having  been  removed  in  the  direction  shown  in  fig.  147, 
■be  saperScial  Tascia  will  be  exposed. 

The  superficial  cervical  fascia  is  exposed  on  the  removal  of  the  integument  from 
tiK  aide  of  tbe  neck ;  it  is  an  extremely  thin  aponeurotic  lamina,  which  is  hardly 
demonstrable  as  a  separate  membrane.  Beneath  it  is  found  the  Platysnia  myoidea 
nioscle,  the  external  jugular  vein,  and  some  superficial  branches  of  the  cervical 
plana  of  nerves. 

The  Plalysma  Myoidea  (fig.  148)  ia  a  broad  thin  plane  of  muscular  fibres,  placed 
immediately  beneath  the  skin  on  each  side  of  the  neck.  It  arises  from  the  clavicle 
wd  acromion,  and  from  the  &scia  covering  the  upper  part  of  the  Pectoral,  Deltoid, 
wd  Trapezius  muscles ;  its  fibres  proceed  obliquely  upwards  and  inwards  along  the 
H'le  of  the  neck,  to  be  inserted  into  the  lower  jaw  beneath  the  external  oblicjue 
lie,  some  fibres  passing  forwards  to  the  angle  of  the  mouth,  and  others  becommg 
iMtinthe  cellular  tissue  of  the  face.  The  most  anterior  fibres  interlace,  in  front 
jif  ftejaw,  with  the  fibres  of  the  muscle  of  the  opposite  side;  those  next  in  order 
'''oome  blended  with  the  Depressor  labii  iuferioris  and  the  Depressor  anguli  oris; 
Where  are  prolonged  upon  the  side  of  the  cheek,  and  interlace,  near  the  angle  of 
we  month,  with  the  muscles  in  this  situation,  and  may  occasionally  be  traced  to 
'■^Zygomatic  muscles,  or  to  the  margin  of  the  Orbicularis  palpebrarum.    Beneath 
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tli«  Platygma,  tlic  cxtt-mal  jugular  vein  may  be  st^n  descending  from  the  angl 
tlic  jiiw  to  tho  clavicle.  It  IS  cssentiiil  to  rcinemlKT  the  direction  of  the  fibres*  _ 
the  Platysnia,  in  connection  with  the  operation  of  Weeding  from  this  vwwel;  tot 
if  tlie  point  of  the  liuicot  is  introtiuccd  in  iLc  <iircction  of  the  iiiiisculiir  fibres,  the 
oTificfl  made  will  ha  filled  up  by  tlic  ooatniction  of  the  muKclt^  and  blood  will  not 
flow ;  but  if  the  inci.'don  is  made  in  n  direction  opposite  to  the  course  of  tlic  fibn^ 
they  will  retract,  aud  expose  the  orifice  in  the  vein,  and  so  facilitate  the  flow  of 
blood. 

lichtioM.  By  its  external  sht/om,  with  the  integnment  to  which  it  i*  untied 
closely  below,  but  more  loosely  above.  By  ita  inlemal  sur/nne,  below  tlie  clavicle 
which  it  covers,  with  the  Pectoralis  major,  Deltoid,  and  Trajjeziua.  In  the  wei, 
with  the  external  and  anterior  jugular  veins,  tho  deep  cervical  fascia,  the  super- 
ficial cervical  plcxua.  the  Sic  mo- mastoid,  Stcmo-hyoid,  Omo-byoid,  and  I^gastric 
muscles.  In  i^ront  of  the  StcrDo-mostoid.  it  covers  the  sheath  of  the  carotid  vca- 
aels;  and  behind  it.  the  Scalcni  muscles  and  the  nerves  uf  the  brachial  plexus. 
On  the/f«v.  it  is  in  pclntion  with  the  parotid  gliuul,  the  facial  artery  and  vein,  and 
the  Maawivr  and  Bnociimior  muscles. 

The  (fcep  ccrvkal/tucia  iit  expOKcd  on  the  removal  of  the  I*l«ty*mft  myoidM,  , 
It  is  a  strong  fibrous  layer,  which  invests  the  muscles  of  the  neck,  and  incloecs 
the  vessels  and  nerves.  It  commences,  as  an  extremely  thin  layer,  at  the  back 
part  of  the  ucck,  where  it  is  attached  to  the  spinous  processes  of  the  cervical 
vcrtcbrsA  and  to  the  lignmcntum  nuch.'e ;  and,  passing  forwards  to  the  jxwterior 
border  of  the  Stcmo-masloid  muscle,  divides  into  two  layers,  one  of  which  passes 
in  front,  and  the  other  behind  it.  These  join  again  at  its  anterior  border ;  and, 
being  continued  forwards  to  tho  front  of  the  neck,  blend  with  the  fascia  of  the 
opposite  side.  The  superficial  layer  of  the  deep  cervical  fascia,  that  which  passes 
in  front  of  the  Sk-riKi-miistnid,  if  traceil  upwartls,  is  found  to  pass  across  the 
parc»lid  ghind  end  Massclcr  muscle,  forming  the  parotid  and  masseteric  fascite. 
and  is  attached  to  the  lower  border  of  the  zygoma,  and  more  anteriorly  to  the 
lower  border  of  the  body  of  the  jaw ;  if  the  same  layer  is  traced  downwards,  it  ta 
seen  to  pass  to  the  upper  border  vi  the  cliiviele  and  stcniiim,  Wing  pierced  just 
above  the  former  Ix^ne  for  the  externa]  jugular  vein.  In  the  middle  line  of  the 
neck,  tho  fa.'icia  is  thin  above,  aud  connected  to  the  hyoid  1>nne;  but  it  l>ecomcs 
thicker  beiow,  and  divides,  just  below  the  thyroid  gland,  into  two  layers,  the  more 
8U|)erilcifl5  of  which  is  attached  to  the  upper  border  of  the  sternum  and  inier- 
clavicular  ligament;  tho  deeper  and  stronger  layer  is  connected  to  the  posteriOT 
border  of  that  bone,  covering  in  the  Stenio-hyoid  and  Slcmo-tbyroid  muscles. 
Between  these  two  layors  is  a  little  areolar  tissue  and  fat.  and  occasionally  a 
small  lymphatic  gland.  The  deep  layer  of  the  cervical  fascia,  that  which  lies 
behind  the  posterior  surface  of  the  Sterno-mastoid,  sends  numerous  prolongations, 
which  invest  the  muscles  and  vessels  of  the  neck ;  if  traced  upwards,  a  process  of 
this  faseil^  of  extreme  density,  piis.«us  behind  and  to  the  inner  side  of  the  jMLTOtid 
gland,  and  is  Jittaehwl  to  the  biise  of  the  styloid  process  aud  angle  of  the  lower 
jaw,  rormiiig  the  stylo-mitsillary  ligament ;  if  traced  downwards  and  outwards,  it 
will  be  found  to  inclose  the  jwsterior  belly  of  the  Omohyoid  muscle,  binding  tl 
down  by  n  distinct  proiH^ss,  which  descends  to  be  inserted  into  the  clavicle  and 
cartilage  of  the  first  rib.  Tho  deep  layer  of  the  cervical  fascia  also  a.'>sisl«  in 
forming  the  sheath  which  incloses  the  common  carotid  artery,  internal  jugvUr 
vein,  and  pneumogastric  nerve.  There  are  fibrous  septa  intervening  between 
eaeh  of  these  parts,  which,  however,  are  inelnded  together  in  one  oonunon  inveal- 
tnent     More  internally,  a  thin  layer  is  continued  across  the  tracbes  snd  thyroid 

fhind,  beneath  the  Stemo-thyroid  muscles ;  and  at  tho  root  of  the  neck  this  may 
e  traced,  over  the  largo  vessels,  to  he  continuous  with  the  fibrous  layer  of  the 
pericardium. 

The  Sfrmo-eleido-magtoid  (fig.  158)  is  a  large  thick  muscle,  which  passM 
obliquely  across  the  side  of  the  neck,  being  inclost'd  between  the  two  layers  of 
the  deep  cervical  fascia.     It  is  thick  and  narrow  at  its  central  part,  hut  im  broader 
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thi&aeT  st  eiicli  extremity.    It  nriites,  hy  two  licAde,  from  tbc  sternum  and 
clavicle.     Tlie  ttemal pvflion  nrise-i  by  a  rouiidvil  liusciuuhu,  tCDdinuus  in  froQ^ 
ilt»hy  behin*!,  from  the  upper  and  anierior  part  of  tliu  fiwl  piece  of  llic  sternum, 
aad  IS  directed  upwards  an<l  backwards     'I'he  ctaviciiiar  jujrUon  itriix^  from  the 
inner  third  of  the  superior  border  of  the  cUvicle,  beiog  composed  of  fleahy  anda 
aponeurotic  Gbrea;  it  is  directed  ahnoAt  vonicnlly  upwimU.     These  two  portionai 
are  separated  from  one  another,  at  their  origin,  by  a  triungular  oelltihr  interval:] 
but  become  Kmdually  blendwl,  below  the  middle  of  the  neck,  into  a  thick  roundea ' 
moscle,  which  is  iuM^rtod.  by  a  strung  tendon,  into  the  outer  surGace  of  the  mastoid 
procesE^  from  ifie  apex  to  iu  8ii|K;rior  bi>rder.  and  by  ft  thin  apoDeurosia  into  the 
ooter  two-thirds  of  the  superior  curved  line  of  the  oecipital  bone.    This  muscle 
varies  mucb  in  ito  extent  of  attachment  to  the  clavicle;  in  one  case  it  may  bu  as 
riow  u  the  steroal  portion,  in  another  aa  niuuh  as  three  inches  iu  bn»ulth.^ 


Kg.  133.— MqmIm  of  lli«  Unik,  and  BouudadcH  of  Hi*  Triangles. 
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Vben  the  claTicalar  origin  is  brood,  it  is  occsu-ionally  subdivided  into  numerous 
dips,  oeparated  by  narrow  intervals.  Mi»re  ran^ly.  the  corre»]>i>ijding  margins  of 
the  Stemo-nuurtoid  nod  Trapezius  have  been  founcl  in  contact.  In  tlie  application 
ofa  ligature  to  the  thinl  pnn  of  the  snliclavian  artery,  it  will  be  necessary,  where 
the  muscles  have  an  arrangement  .<iimilar  to  that  alwve-mentioned,  to  divide  a 
portion  of  one  or  of  both,  in  order  to  facilitate  the  operation. 

This  muscle  divides  the  quadrilateral  c^pace  at  the  .tide  of  the  neck  into  two 
triangles,  an  anterior  and  a  posterior.     The  bonndanes  of  the  anterior  triaoffle 
being,  iti  front,  the  median  line  of  the  neck ;  above,  the  lower  Iwrdcr  of  the  bcidy  I 
(jf  the  jaw,  ai>d  aa  itnaginnry  line  drawn  from  the  angle  of  the  jaw  to  the  mastoii} 
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process;  hnliiml.tlieftnteriorbordcrortlicStorno-mastoicl  muscle  TholwiHid 
of  the  posttriftr  triangle  are,  in  front,  (lie  jioiilurior  Ijurik-r  uf  tlio  Slcrno-nuutoid : 
below,  tlio  upper  border  of  tUe  clavicle;  behind,  lh«  auterior  nuirgin  of  the 
Trapejtius. 

Tne  anterior  edge  of  the  tnuticle  forms  a  very  prominent  ridge  benvath  the 
fudn,  which  it  ia  important  to  notice,  as  it  forms  a  guide  to  the  surgeon  in  malcing 
tlio  necessary  iucisious  for  ligature  of  tho  common  carotid  artery,  and  for  cesopb- 
agotomy, 

Rrlatinja.  By  ita  auperjicial  surface,  with  the  integament  and  Platynrao,  from 
which  it  ift  separated  by  the  external  jugular  vein,  the  superficial  braoohcs  of  the 
cervical  pli;xuit,  nud  the  anterior  layer  of  the  deep  cervical  &scia.  By  ita  derp 
tur/acc,  it  rents  on  th«  sterno-clavicular  articulation,  tho  deep  layer  of  the  cervicd 
haoiti,  Uio  SlernO'hyoid,  Sterno-thvroid,  Orao-hyoid,  tho  posterior  belly  of  the 
DigaAlrio,  Levator  nngiili  iteapuIu^  llie  Splenins  mul  Seiileni  muscles.  Below,  with 
the  lower  part  of  the  common  carotid  artery,  iutcriml  jufridar  win.  pncmnogaslric, 
deacondens  noni,  and  communicant  noni  nerves,  an<i  with  tho  d«'i>  lyniplmlio 
glandn;  with  tho  spinal  accessory  nerve,  which  pierces  its  upper  third,  the  cervical 
plexus,  the  occipital  artery,  and  a  part  of  the  parotid  glana. 

Kerves.  The  Platysma  myoidca  is  supplied  by  the  facial  and  superficial  cer- 
Tical  nerves,  the  Sterno-cLcido-mastoid  by  the  spinal  accessory  and  deep  branches 
of  the  ccrviciil  plexus. 

Artirms.  The  I'ltitysma  myoides  produces  a  slight  wrinkling  of  the  surfaos  of 
the  skiu  of  tlie  neck,  in  a  vertical  oirectiou,  when  the  entire  muKclc  ia  brought 
into  iiciioii.  Its  anterior  portion,  the  thickest  part  of  the  rousclc,  depretw-s  the 
lower  jaw ;  it  alw  wjrvta  to  draw  down  the  lower  lip  and  angle  of  the  mouth  on 
each  side,  being  one  of  the  chief  agents  in  the  expression  of  melancholy.  The 
Stemo-mastoiti  musclcii,  when  both  are  brought  intfi  action,  serve  t«»  depress  the 
head  n|)on  the  neck,  and  the  neck  upon  the  chest,  tlitlier  muacle,  acting  singly, 
flexes  tiie  head,  and  combined  with  the  SpK-nius  draws  it  towards  the  dboulder 
of  tlie  same  ^dc,  and  rotates  it  so  as  to  carry  the  face  towards  the  opposite  side. 

Surgicttl  Anatomy.  The  rclalloiu  of  the  stenml  uad  ck^culur  pnria  uf  tbe  Strrao-muiold 
•llOQldbe  carefully  eiAmiDoil.  lu  ihe  nurgcoD  i»  8omclimc4  requireil  lo'liviilo  one  or  botti  puTtioDfi 
ai  the  niiKcIa  ia  wrt/ncck:  One  vnriutj-  of  thU  dialortina  Ja  prntlui-pii  by  tpiunindir  cnDlraciit'n 
or  ripdilr  of  the  .'*tcrno-mn»loid ;  \\iv  hvai  bpinpf  curried  down  lownrds  Uie  ihnuldcr  of  tlwt  »iiidp 
aide,  aud  lliv  face  turued  tu  ihe  uppusili'  Hide,  und  fixod  iu  lliul  (losiiiou.  Whi-u  al)  other  miie- 
diea  for  lliu  rolicf  of  ihh  Aiteuse  nuve  failed.  gnbculnaeDns  division  uf  ti>«  mii^elc  i»  n>H«rtcd  to. 
This  in  pcrformod  hy  intr>itlucing  n  lon^  narrnw  biitonrv  bi^nrntli  it,  nbitiil  b.ilf  an  iccb  nboTe  ill 
nrJipX'  »n<l  diviilinji  it  from  behind  forwuriln  whil.it  ihi-  munclu  it  pul  wp!1  Dpon  lln-  utretch. 
Tbi'n!  U  m'idcim  any  didii^iillv  in  dividiug  tliL-  slL'rujI  porlioo.  In  diridiui;  ihc  idavkubr  imrtti'D 
can!  muHt  be  tiikoa  to  iivoiil  wuiiodinic  the  pxlcraul  jugular  vein,  whivh  runs  parallel  with  Ilia 
poaierior  bcrdrr  uf  the  niusclu  in  ibig  siluitinn. 


2.  IXFRA-HYOID  Rkgios  (figs.  153  ftud  154). 

Dei'ressohs  of  tiik  Oa  1Iyoidf,3  and  Larynx. 


Stcmo-hyoid. 
Stcruo-thyroid, 


Thyro-hyoid. 
Omo-hyoid. 


H 


Diutciiim.  The  miuclp«  in  thiH  retfiou  may  be  nxpoM-d  by  n-mnvini;  the  deep  faseU  ftntn  IW 
front  of  thn  neck.  In  onJer  tu  see  tlie  entin?  exieul  of  ihL-  Oino-hvoid.  il  is  uecemary  to  ihvidt 
the  RIcrnn-iniLiiuid  nt  it*  e.-nlre,  nud  turn  it«  euda  aiid«.  nnd  lo  dftaeli  the  Trtpoiiua  froBi  ths 
pinvifle  Hnd  stiip'iln,  if  thin  niiwcb  has  bixn  previously  liiitsceted ;  hul  Dot  olhnnriso. 

The  SUnuhkyoid  ia  a  thin,  narrow,  riband-like  muscle,  which  arises  from 
the  inner  extremity  of  the  eliivicle,  and  the  upper  and  posterior  part  of  the  firrt 
piece  of  the  sternum;  and.  passing  upwards  and  inwards,  is  inserted,  by  short 
tendinous  fibres,  into  the  lower  border  of  the  boily  of  the  oi  byuidcs.     Thi» 
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idqscIq  is  aepArated,  below,  from  iu  fellow  bj  a  considerable  interval;  but  tbcj^i 
appruacli  one  another  in  the  middle  of  tlioir  course,  atid  ngxin  diverge  an  they 
aMC«nd.     It  oHen  prescnU,  immediately  above  itt  origin,  a  tranxver»o  tvudiuom , 
inlersectiot),  analogous  to  those  in  the  £ect4is  abdominU. 

rarialum$.    Tlia  mnsclp  nonK^llrai^s  nrifet  froin  iho  (nner  exlmail;f  of  the  clavicle,  and  tliS 
poMcrior  tlerno-cUTicnlar  llgammt.  or  Irom  thi-  Btrmiini  an<)  this  llgaiueat ;  from  eitlier  lious  - 
alocr,  or  from  all  these  parU ;  uuU  occiuiuurkUy  hiu  n  fiwcicului  conanctcd  nilh  the  curlikge  of  ' 
tke  fint  rib. 

Rehtiona.     Br  its  fuperficial  surface,  below,  witb  tlie  st^iraum,  Btcnial  cud  of  ' 
the  clavicle,  au<l  the  Slerno-maatoid ;  and  above,  with  the  Pliitvstna  and  deep 
oonrical  Cfcscia.     Hy  ita  deep  sur/aee,  with  the  Sleniollivroitt.  Cnco-thyroid,  and, 
Thyro-byoid    muscleB,   tbo   thyroid    gluod,  the    aupcrior   tbyFoid   vouuU,    thsj 
crico-lbyroid  and  thyro-byoid  mcuibraiies. 


Fig.  IM.— HuMie*  of  th«  NmIc    j^nurior  VUir. 
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The  Slrr7v)-lfiifroi(l  is  situated  beneath  the  precoding  muscl*^  but  i»  abc 
Uid  wiiK^,  It  iiriiK-jt  from  the  poatorior  surface  m  the  first  bono  of  the 
"wnam,  lutlow  the  origin  of  tlio  Slertio-liyoid,  and  occasionfllly  fn>m  the  edge  of 
tiwoartiUge  of  the  firrt  rib,  and  in  inwrled  into  the  oblique  line  on  the  aide 
of  the  ala  of  the  thyn>id  earlilage.  Thi*  muscle  ia  in  close  contact  vfith  its 
Wloir  at  the  lower  part  of  the  iii^ck ;  and  is  fVequently  traversed  by  a  trana- 
Kne  or  obli<^uo  tendinouH  intersection,  analogous  to  thoao  in  tho  Rectus 
■bJomiQis. 


tTvnah'onf.    TWfl  taasHe  U  somelimea  continii«n<i  wilh  thr  Thym-liyoii}  nnd  rnrnrior  coo- 

ilrictM  of  ili«  pliurynx ;  kod  a  latcntl  proloDgation  from  it  ■□mutimi'S  poKBcx  u  Tur  u  tlie  ot 

tjpoidM. 
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^cUuioJU.  By  ita  anlrrt'or  lur/are.  witb  the  Slcnio-hyoid,  Omo-hywd, 
StorDo-iadKtoiJ.  By  iU  jn^eU-riar  tur/aee,  from  below  ui>want,s  with  ihe  tracli« 
rcoa  iuiiomiuitta,  cominoik  viirultd  (mid  on  tlie  rigbt  side  the  artoria  iimominau]^ 
the  thymid  glaud  uiid  its  vosscl-s  mid  tlie  lower  part  erf"  tlie  larynx.  The  middle 
thyroid  Vein  lies  along  its  inner  border;  au  important  relation  to  be  remembered  in 
tJic  opcmtion  oftrivclieotoinv. 

The  Tliyro-hyoid  is  u  small  fiuailrilater.il  miisc-Ie,  ftj>pearing  like  a  conlinoation 

tlio  StcFLio- thyroid.     It  arimis  from  the  olj!ifm«  linu  on  the  .lide  of  the  thvroid 
rtiluKW,  and  jitisscs  vertieally  uiiwards  to  he  in^^rted  into  the  lower  bonier  of 
the  body  and  f^rijrater  cornu  of  iJie  hyoid  bone. 

liflatiom.  By  its  fxtenial  inr/ace,  with  the  Sterno-hToid  ftnd  Omo-hyoid 
muscles.  By  its  mlernal  aur/ace,  with  the  thvroid  cartilage  the  tbyrw-hycad 
membranei  and  the  superior  laryngeal  vosaola  and  nerve.  • 

The  (hna-hyniii  pa^se^  across  tlie  side  of  the  neck,  from  the  scapoln  lo  the 
hyoid  bone.  It  consists  of  two  fleshy  bellies,  united  by  a  central  tendon.  It 
ari^s  from  the  upjwr  border  of  the  scapula,  and  occasioually  from  tho  transverse 
ligumenl  which  enjsses  tlio  suprascapular  notch;  its  extent  of  Dttachinent  to  tho 
scapula  varyin}(  from  a  few  lines  to  au  iach.  From  this  origin,  the  posterior  Iwlly 
forms  a  fiat,  narrow  fusciuulus,  which  inclines  forwards  neroi<«  the  lower  part  of 
the  neck ;  luihind  the  Stcrno-mastoid  muscle,  where  it  becomes  tendinous,  itchan^ 
its  direction,  forming  an  obtiisir  an^^le.  and  ascends  almost  vertically  upwarda,  clow 
to  the  outer  border  of  the  SU;rno- hyoid,  lo  be  inserteil  into  the  lower  border  of 
the  bodv  of  the  oa  hyuideti,  just  external  to  the  ins<-rtii>u  of  the  Stemo-hyoid. 
The  t«n(ion  of  this  muscle,  which  varies  much  in  its  length  and  form  in  difleretil 
subjects,  is  held  in  its  position  by  a  proees-t  of  the  dtwp  cervical  fascia,  which 
includes  it  in  a  ehcnth,  and  is  prolonged  down,  to  be  attached  lo  the  cartila^ 
of  tho  first  rib.  It  is  by  this  means  that  the  angular  form  of  the  muMcIe  u 
maintiuDcd. 

This  muselo  subdivides  each  of  tlio  two  largo  triangles  at  the  sido  of  the  neck 
into  two  smaller  triangles.  The  two  posterior  ones  are  the  poateriar  t^ijxrtor 
or  suhoco'pilal,  and  the  posterior  inferior  or  suhc/atnan :  the  two  anterior,  the 
anltrior  superior  or  superior  carotitl,  and  tho  (mtcrior  inferior  or  iy^erior  carelid 
triangle. 

liehillttna.  By  its  snptrficial  mrfacr.  with  the  Trupczine,  Subclavius,  the 
claviclev  the  Sle  mo -mastoid,  deep  cervical  fiiseiii,  l'i;ily»ma,  and  integument.  By 
its  ih-rp  surfo'-.c.  with  the  Scaleni,  brachial  jilexun.  sheath  ttf  the  common  carotid 
artery,  and  internal  jugular  vein,  llie  dertcenJens  nuni  nerve,  Sterno- thyroid  and 
Thyro-hyoid  muscles. 

Nrrvca.  The  Thyro-hyoid  ia  supplied  by  the  hypoglaisal ;  tho  other  muscles 
of  this  group  by  branches  from  the  loop  of  communication  between  the  dcsccndeos 
uoiii  nn<l  uummunieans  noni. 

Actions.  These  muscles  depress  the  larynx  and  hyoid  bono,  after  they  have 
been  drawn  up  with  the  phiiryux  in  the  act  of  deglutition.  The  Omo-hyoid 
muscles  not  only  depress  the  hyoid  boue,  but  carry  it  backwards,  and  to  one  Ot 
the  other  side.  These  muscles  are  also  tensors  of  the  cervical  fascia.  The  Thyro- 
hyoid may  act  aa  an  elevator  of  the  thyroid  eartiliige,  when  the  hyoid  bone  SM^ends, 
dra«fing  upwards  the  thyroid  cartilage  Ijcliiud  the  oa  hyoides. 


S.  SCPBA-HTOID  Bkoion  (figs.  158  »ud  154). 
Elbvatobs  of-  thk  Os  Hyoides;  DKPRiHSOits  or  the  Lower  Jaw. 


Mylo-hyoid, 
O  en  io- hyoid. 


Pi  gastric. 
Stylo-hyoid. 

Piiuirciifra.  Tfi  liiMcrt  thi'*!-  tniisclcn.  n  hlnck  shonlil  br  plniril  licncnlh  the  b«rk  of  tbr  nock, 
and  tbt!  heaA  drnwu  buckwarda.  and  rvtuinctl  ia  that  ]ioiiiliun.  Un  tho  rvmoval of  Uie  deep  bKlfc 
the  maicivs  Are  at  unce  eipused. 


SrPRA-HroiD  REGION. 
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Tlie  Diijattrie  ctamtts  of  two  flcahj  bcIHcs  united  by  an  intcrmwliutc  rouodttl 
tendon.  It  bi  a  Aimill  tniiscli%  Kitmuud  bulow  the  siAv  of  thu  botly  of  the  luwur 
jftw.  and  extending,  in  a  vurvud  funii.  from  tbo  Kidc  of  th«  h<Mul  to  ttiv  eynipbysia 
of  the  jaw.  The  patterior  U-lty,  longer  tlian  tli«  iint«:rior,  ortHes  from  Uio  di- 
giufuiio  grooVB  on  the  inner  side  of  Uio  mastoid  proocs*  of  tbc  leinporni  bone,  «nd 
panes  dovrnwarda,  forwards,  and  inwiinU.  Tlio  anterior  hrlltf,  buin|/  rcfU-cted 
apwvda  and  forward^),  Ih  inserted  into  a  dui)r(!&fion  on  tbo  inm^r  side  of  tbe  tower 
border  of  the  jaw,  iilotie  to  the  symjihysis,  Tli«  icmion  of  llw  nuisele  perforates 
the  Stylo-hyoid,  and  in  held  in  connection  with  tbe  Hido  (if't)ie  Ixidy  of  the  hyoid 
bone  hj  an  aponeurotic  loop,  lin»i  bv  a  8ynovial  ineinlirane.  A  broad  aponeurotic 
layer  is  giren  oft'  from  tbe  tendon  of  the  l>iga.«tno  on  eaub  ttidi^  which  is  attached 
to  the  bwly  and  great  oomu  of  the  hyoid  none :  this  is  tt<rnte<l  tha  supra-fiyoid 
apnn^iratU.  It  forms  ft  Strong  layer  of  fkicin  between  the  anterior  portion  of  the 
two  mtuwlo^  and  a  firm  investment  for  tbe  other  miLwles  of  the  supra-byuid  region 
which  lie  beneath  it. 

Tbe  Digastric  muscle  divides  the  anterior  superior  triangle  of  the  neck  into  two 
smaller  triangles.  The  upjwr  or  submaxillary  triangle  is  bounded,  above,  by  tbe 
lower  jaw,  and  mastoid  process;  below,  bv  the  two  bellies  of  the  I>iga«tnemtjscle: 
tbe  lower  or  superior  carotid  triangle  being  bounded,  above,  by  tbe  po»1eriof 
belly  of  the  Digaslrio :  bchtnd,  by  the  Sleruo-rnaatoid ;  below,  by  the  Omo-hyoid. 

R'bUions.  By  iIji  tufrfki'al  nur/ace.  with  tbo  PlatywiTiii,  Sterno-raastoid  and 
TracbcIo-maiOoid,  part  of  tin;  Slyio-byoid  inu«clc,  and  ibe  parotid  and  siibmaxiUary 
glandA.  By  il**  (/w/i  rur/tKe,  the  nnierior  belly  lies  on  the  Mylo-byoi<l ;  the  pos- 
terior belly  on  tbo  Slylo-gloiwua,  Styio-pharyngeus,  and  nyi)-glo^u«  muscle*,  ibo 
external  carotid  and  its  lingual  »nd  facial  brauohes,  tbe  internal  carotid,  int«.'nial 
jugular  vein,  and  hypogla<sai  nervo. 

The  Sl>/li*fi;i^i<i  is  a  small,  slender  muscle,  lying  in  front  of,  and  above,  the 
posterior  belly  of  the  Digastric.  It  aris('H  from  the  middle  of  the  outer  surface 
of  the  styloid  proce*i;  and,  pa-tsing  downwards  and  forwards,  is  inserted  into  the 
body  of  the  hyoid  bone,  just  at  its  junction  with  the  greater  comu,  and  immcdi- 
ttelv  above  the  Omo-hyoid.  Tiiis  muscle  is  perforated,  near  its  in-sertion,  by  the 
teiulioa  of  the  DigatAric. 

Ritatiom.     Tiie  same  as  the  posterior  belly  of  the  Digastric. 

The  Digastric  ud  Stylo-hyoii]  shoaUl  bo  removed,  ia  orJcr  to  exporo  the  next  mnscte. 

Tlte  Jfvltt-htf^iti  is  a  Hat  triangular  mu-icle,  ttiluatod  inlint-diately  bi'neath  the 
inlerior  nelly  of  the  Digastric,  and  forming,  with  itfi  iellow  of  the  opposite  nidio, 
8  ntuflcular  floor  for  the  cavity  of  the  mouth.  It  arises  from  the  whole  length  of 
ibe  mylo-b^oid  ridge,  from  the  sympby.sis  in  front,  to  the  last  molar  UM>tb  beiiind. 
Tbe  postenor  fibres  pass  obliquely  Tor  wards,  to  Ihs  inserted  into  the  limly  of  the 
ea  hyoides.  Tbe  middle  and  anterior  fibres  are  inserted  into  a  median  fibrous 
nqihe,  where  they  join  at  an  ancle  with  the  fibres  of  tbo  opposite  mnstle.  This  ] 
tmiaa  raphe  Ls  sometimes  wanting;  the  muscular  fibres  of  tlio  two  sides  are  then 
iwi'tly  continuous  witb  one  another. 

Rtiatitm*.  IJy  it«  cubtntoiu  tur/cuv,  with  the  Platysma.  tbe  anterior  belly  of  tbe 
Digastric,  Ibe  Mpn-hyoid  fascia,  the  submaxillary  gtuu'l,  and  submental  vessels. 
%  its  tWjt  or  tuperior  ftir/tuf.  with  tbe  Geuio-byoid,  part  of  the  Hyo-gk)ssu!^  and 
Sulo-glo^us  muiicles,  ibe  lingual  and  gustatory  ucrvej<,  tbe  sublingual  f^land,  and' 
p  buccal  mucous  membrane.  Wharton's  duct  curves  round  its  jju^^terior  border 
Fits  paaaage  to  the  mouth. 

Dimttlum,  The  Mvlohjruid  shoalit  now  be  rcwnvvd.  in  onlM  to  «ipMe  the  uiubcIm  wliicli  Ue 
**M«(h;  tbis  Is  elected  bj  ihltcluug  it  from  Its  stim-'buicuis  lo  the  hjoii]  bune  and  Jan.  and 
Kfaratkig  it  tqr  a  fcrtlcal  incision  rrum  its  felluw  of  ihe  o[ipoBil«  »u\v. 

Tlic  Gfnia-hyoid  is  a  narrow  slender  muscle,  situated  immediately  beneath  the 
nitter  bonier  of  the  preceding.  It  arises  from  the  inferior  genial  tubercle  on  the 
ioncr  siile  of  the  sympbyeis  of  tbe  jaw,  and  passes  dowuwaixls  and  backwards,  to 
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bo  inserted  into  the  anterior  surface  of  the  body  of  the  oa  hvoideo.    This  muBcle 
hca  in  clone  contact  with  iti  fellow  of  the  opposite  side,  and  inareoscs  aligbily  ia 
Ijrcrnlth  as  it  descends, 
Jielations.    It  is  covered  by  the  Mylo-hyoid,  and  lies  on  the  Gcnio-hyo-cloesu 
Nerva.    The  Digastric  ia  supplied,  its  anterior  belly  by  the  mylo-hyoid  brano 
of  the  iiiforior  dental,  its  posterior  holly  by  the  facijil;  tho  Slylo-hyoid,  by  the'' 
faoiitl ;   tho  Mylo-hyoid,  by  the  mylo-hyoid  branch  of  the  inferior  dental ;  the 
Oenio-Iiyoid.  by  tho  hypoglossal. 

Artiont.  Tliia  Rroup  ot  muscles  performs  two  very  important  options: — tlicy 
raise  tlie  hyoid  buiic.  and  with  it  the  base  of  the  tongue,  duriug  the  act  of  deglu- 
tition ;  or,  wht-n  tin;  Jiyoid  bone  is  fixed  by  its  depressors  and  tlK>«o  of  the  larj-nx, 
they  depn;!W  liu!  lower  jiiw.  During  the  firjtt  airt  of  deglutition,  when  the  niiMw 
ia  Doing  drivi:n  from  the  mouth  into  the  pharynx,  tlie  hyoid  Iwne,  and  wilh  it  the 
tongue,  ia  carried  upw.'4ici»  and  forwards  by  tito  nnt^rior  belly  of  the  Digastric^ 
the  Mylo-hyoid,  and  Geniodiyoid  mu;«dc!*.  In  the  i>eoond  act,  when  the  mui»  i* 
passing  through  the  ])liarynx,  the  dirert  elevation  of  the  hyoid  bono  takes  place 
t>y  the  combined  action  of  all  the  muscles;  and  after  the  food  has  paaaea,  the 
hyoid  bone  is  carried  upwards  and  backwards  by  the  poalcrior  belly  of  the 
Digastric  and  Stylo-hyoid  musclos,  which  assist  in  preventing  iho  return  of  the 
morsel  into  the  cavity  of  the  mouth. 


4.  Lingual  Bkoion. 

Gonio-hyo-glossua.  Lintrnalts. 

Uyo-gloasua.  Slylo-glossuR. 

Palato-glossus. 

■ 

Di'nrctien.    After  pompltftinR  the  dinBeclion  of  the  prnpeclinff  moBt'ts.  eaw  tbraafch  Xhv  1 

Jnw  Just  ■>xieiTLiil  lo  llic  xj m;>liyais.    TW   toU{ru'!  ehuuld  llit'ii  bv  ilruwa  rorworiU  with  o  h^iok, 

und  It*  niiscios.  which  are  thiiR  put  on  the  atrt^tch,  iat.y  bo  oxamiDed.  ' 

The  Qrnio-hya-ijlossus  has  received  its  name  from  its  triple  attachment  to  the 
chin,hyuiil  bone,  and  tongue;  it  is  a  thin,  flaty  triangular  munclc.  placed  vertically 
ill  the  middle  line,  its  apex  corresponding  with  its  point  of  attachment  to  the 
lower  jaw,  it*  Ijiise  with  its  in.'^crtion  into  the  tongue  and  hyoid  bone.  It  arises 
by  n  chorl  l<;iid"ii  from  tho  superior  genial  tubercle  on  the  ijinor  side  of  the  sym- 
physis of  the  chill,  imtnodiatt'ly  nl>ove  the  Genio-hyoid ;  from  this  point,  the  muscle 
spreads  out  in  a  tan-like  fonii,  ihe  inferior  fibres  pa»*ing  downwards  to  be  inserted 
into  the  upper  part  of  the  body  of  the  hyoid  b<nie.  a  fisw  being  continue)!  into  the 
side  of  the  pharynx ;  tlio  midillo  fibres  passing  baekwarda,  and  the  superior  one* 
upwards  and  forwards,  to  lie  attached  to  the  whole  length  of  tho  under  sarfaoo  of 
the  tongue,  from  the  base  to  the  apex. 

Relations.  By  its  inUmal  aurfaee.  it  is  in  contact  wilh  its  fellow  of  the  opposite 
side,  from  which"  it  is  separated,  at  tho  back  part  of  the  tongue,  by  a  fibro-<»llular 
structure,  which  extends  forwards  through  the  nnddlo  of  the  organ.  By  itd 
txternat  sarf'aee.  with  the  Lingiialis,  Ilyo-glossus,  and  Slylo-glossua,  tho  lingual 
artery  and  hypoglossal  nerve,  the  gustatory  nerve,  and  sublingual  gland.  By  its 
uj^KT  bordrr,  with  the  mucous  membrane  of  the  (loor  of  the  mouth.  By  its  louvr 
bonier,  with  the  tiento-hyoid. 

The  IIyo-^lofs>ts  is  a  tliin,  llat,  quadrilateral  muscle,  arising  from  tho  side  of 
the  body,  the  lesser  cormi.  and  whole  length  of  tho  greater  cornu  of  the  hy<»d 
bone,  and,  piissingalraort  veilicidly  upwards,  is  inserted  into  the  Nideofthetongnei 
between  the  Stylo-gloss tw  and  LiiiKualia.  Those  fibroK  of  this  muscle  which  arlsa 
from  the  Vwdy  are  directed  upwards  and  backwards,  overlapping  those  from  tho 
grt^ater  coniu,  which  are  direoled  obliijuely  forwards.  Those  irom  the  lesser  oonia 
cxten'i  forwards  and  outwards  along  the  side  of  the  tongue^  under  cover  of  the 
portion  arising  from  the  body. 
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difioBCDoe  in  tlic  directioa  of  the  iibre»  of  thitt  moscle,  and  their  eepArate 
origin  from  (lidVrcnt  scgracata  of  the  hyoid  bone,  led  Albinua  and  other  aoato* 
uiUts  to  describe  il  as  tlirc<c  muscles,  under  the  names  of  tbo  Basio-gloesue,  the 
CemtO'glosstu,  and  the  Choudro-glossus. 

Rfkuiotu.  By  its  txiemat  aurfa>:c,  with  the  Dirastrie^  tho  Stylo-hjoid,  Stylo- 
glossus, and  MyU>.hyoid  muscles,  the  gustatory  and  uypoeloesul  nerves,  Wharton'* 
duct,  add  the  »ublinguiil  gJaud.  By  itfi  tkcp sur/ncr,  uiui  the  Geniu-hyo-gloasun, 
Liagualia.  and  the  Middle  coiislrietor,  the  liuguiil  vessels,  and  Uie  gloi^-pharyn- 
geal  nerve. 

Tho  Lingualia  is  a  lon^tudinul  band  of  muscular  fibres,  sitiiated  on  the  under 
surftcc  of  tho  tongue,  lying  iu  the  interviil  between  tlie  Hyo-glo-uus  and  the 
Oe-nio-hyo-gloflfiu^  and  exu-ii<liiig  from  tlio  base  to  tbo  a]>ex  of  that  orgsa. 
Posteriorly,  somo  of  its  fibres  are  lort  in  the  base  of  the  tongue,  and  others  are 
aluched  to  the  hyoid  bone.    It  blends  with  the  fibres  of  the  Stylo-glossu^  in  front 
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of  the  Hyo-oIoBSUfi,  and  1^  continutMl  forwardg  as  far  as  the  apex  of  the  tongue. 
It  ia  in  relation,  by  its  under  surfaoe,  with  the  ranlnc  artery. 

The  i^lo-glost^it,  tlie  shortest  and  stuulk-T^t  of  the  three  styloid  muBcle^  ariaos 
from  tho  anterior  and  outer  side  of  tlie  styloi<l  process,  near  it«  centre,  and  &x>m 
tlw  stylo- maxillary  ligament,  to  which  iU  fibre.'*,  in  mml  ciwes,  arc  attached  by  a 
thin  ajjoueuposis.  I'ajwing  downwanis  and  f  irwards,  so  as  to  IwTOine  nearly  hori- 
zoDlal  in  it."!  direction,  it  dividot  upuu  the  side  of  the  tongue  into  two  portioDs: 
one  longitudinal,  which  is  insi^rteii  alutig  the  side  of  the  tongue,  blending  with 
the  fibres  of  the  I  jngualis.  in  front  of  tliu  Kyo-glossus ;  the  other,  oblii^u^  which 
overlaps  the  IIvo-^loHaus  muscle,  and  decussates  with  its  fibres. 

SelaiioM.  By  ita  external  tur/ace,  from  above  downwards,  with  the  parotid 
I  ^*ad,  the  Internal  pterygoid  muscle,  the  sublingual  gland,  the  gustatory  nerve, 
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and  the  mucous  mcmbrdue  of  tlio  mouth.     Py  iu  intental  aw/ace,  with  (be  boD&i7, 
the  Superior  couslriulur,  uml  llie  tlyo-glowutt  mu^le. 

'I'li«  I'ahta-glaMvM  or  Comtriclar  htltmi  Faucium.  althougli  one  of  the  moeclef 
of  tliv  Uiiiirue,  serving  to  drav  ita  ba&e  upwanlx  during  thu  act  of  tU^tutition,  a 
mora  uearly  iwsociiiteil  with  the  soft  palate,  both  in  ita  siluulioD  una  fanction; 
it  will,  consequently,  ho  de.iorilied  with  that  group  of  mueclca. 

Nerwa.  I'he  ralato-gloAsua  is  BUppUod  by  the  paUitino  branches  of  Meckel's 
ganglion ;  the  Lingoali^  by  tho  chorda  tytnpani ;  the  remnimng  muscks  of  this 
group,  by  the  hypoglossal. 

Actions.  Tlio  movements  of  tho  tongue,  although  Dunerous  and  coroplieatc(3, 
may  eaHily  bo  uodL-rgiood  bv  cart-fully  conBidcriug  the  direction  of  the  librvs  of  the 
mu5cI«H  of  this  organ,  tIic  Gmio-hyo-ylossi,  by  means  of  their  posterior  and 
inferior  fibres,  draw  upvrartls  tho  hyoi  J  bono,  bringing  it  and  the  baas  of  the  tongue 
forwiirds,  so  as  to  protrude  the  apex  from  the  mouth.  The  aj)t«rior  fibres  ^ili 
restore  it  to  its  ori^nal  position  by  TOtructing  the  organ  within  the  mouth.  Tac 
whole  length  of  thesu  two  muscles  actiug  along  the  middle  line  of  the  lougiic 
will  draw  il  downwards,  so  as  to  make  it  concave  iVom  before  baekwanls,  fonning 
a  channel  along  which  fluids  may  pass  towanls  the  j^harynx,  «s  iu  sucking,  llic 
ffi/o-fflosei  muscles  draw  down  the  sides  of  the  tongue,  bo  a^  to  render  it  convex 
from  side  to  side.  Tho  Limjiiales,  by  drawing  donniwards  the  centre  and  apex 
of  tho  tongue,  render  it  convex  from  oefore  backwards.  The  Palala-glasti  draw 
the  base  ot  the  tongue  upwards,  and  the  Stylo-glossi  upwards  and  backwards. 


■    6.  Pharyngeal  Rkqios. 

Constrictor  Inferior.  Constrictor  Superior. 

Constrictor  Mcdius.  Stylo-pbaryngeos, 

Palato-pharrngeus. 

Fig.  15Q.— Unaelef  of  tb*  PLmjiix.     Exlomal  Vivw. 
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Di»*eftionltg.lh6).  Tnonltr 
to  exumiae  lb«  muidt-n  of  tbe 
phMryDX-cuttbrouf-lithir  Irucbea 
Bud  lEKophgtKi'*  jiiot  nliuvp  the 
■Icrnum,  uad  drntr  ihrm  n[i«>rd« 
by  dividioK  the  loose  mrolur  ti»- 
SUP  coDnectiDK  ibv  jihunnx  «ilh 
the  front oribe  vcrlcbraf  colnma. 
'V\ic  purl*  brinjc  drattn  woll  for- 
wurds.  tli<--i-dx't?  of  thcMiwahould 
lie  uppllcd  iuimi-dialdir  brhiad 
tfic  itvti-iid  uroce»fe»,  und  the 
biur  of  the  ^KiiU  8nwa  ihtoiiE^ 
from  IjbIow  upwards.  Toe 
uliurynx  nnd  moiiih  ^hoiild  thtn 
Li>  stufft'd  with  tow,  in  ordct  to 
difitcud  its  I'livity  uiid  rcndrrlbc 
tniiirlcs  Uaw  and  eaui-r  ot  di»- 
section. 

The  TnftrioT  Cowtrictm, 
the  most  superficial  and 
tiiickeftt  of  tne  three  con- 
st rictora,  arises  from  the 
side  of  the  cricoid  and  thy- 
roid cartilages.  To  the 
cricoid  cartilage  it  is  at- 
tached in  the  interval  be- 
tween tho  Crico-thyroid,  to 
front,  and  the  articular  facet 
for  the  thyroid  cartilage  be- 
hind To  the  thyroifl  car- 
tili^,  it  18  attached  to  the  oblique  line  on  the  side  of  the  great  ala,  tlte  carti* 
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intms  eurfaoo  Iwhind  it,  ni-arly  as  far  aa  its  posterior  border,  atul  to  tbe 
inlerior  oomo.  tVom  tlic£c  attadiriiciitis  tbe  liurcs  spread  backwards  and 
tDwnrds,  to  1>c  iiUH^rtcil  into  the  itbrouis  rnpLe  in  the  posterior  mediaa  line  oPthe 
plmrynx.  Tlie  iuferior  fibri>8  are  bori«onl»I.  und  contiuw^tis  with  the  fibres  of 
tbe  o'i«>phagU!* ;  tlio  rost  itsi;i*ii(I,  iiKronj^inj;  in  oblii|tiitj',  nnd  overlap  the  Middle 
4bQjMri>;tor.  The  superior  larviij^eal  nerve  i«t*<e!<  lurar  the  iipiier  bonier,  and  the 
inferior  or  recurrent  iar\'ng«il  beneatb  the  lower  border  of  this  uiuselc,  previous 
to  their  entering  tJio  larynx. 

Relation*.  It  is  covered  by  a  dense  cellular  membrane  wliich  iriin-ounds  tlto 
entire  pharynx,  Sfhind,  it  lies  on  the  vertebral  column  and  the  Longu«  colli. 
Laierallif,  it  is  in  relation  with  the  thyroid  gland,  the  common  carotid  urtory.  and 
tbo  Slerno- thyroid  liinscle.  By  its  inirnial  tuir/orf,  with  the  Middle  constrictor, 
the  Stylo-pharyngeuB,  Falato-pharyngeus,  and  the  mucous  menibrano  of  the 
pharynx. 

Tlie  Miiiilh  Gmttn'etor  is  a  flattcnud,  rnn-«hapcd  mnsfle,  smaller  than  tlie  pre- 
cwling,  and  sit\t»i«<1  on  n  pliine  anterior  to  it.  It  ariwri!  from  the  whole  lengtii  of 
the  grenter  oomu  of  the  iiyoid  bone,  from  the  lesser  c«riiu.  and  from  the  stylo* 
hyoi<l  ligament.  The  fibres  diverse  from  their  origin ;  the  lower  ones  descoDaing 
beneath  the  Inferior  constrictor,  tlie  middle  fibres  piL'^iin;^  iransver-wly,  and  the 
upper  fibres  ascending  to  cover  in  the  Superior  constrictor.  It  is  inserted  into 
the  posterior  median  fibrous  raphe,  blending  in  the  middle  line  with  the  fibres  of 
the  onpaiite  muscle. 

Jlelationji.  This  musulc  is  separated  from  the  Superior  eonstrictor  by  the  glosso- 
pharyngeal nerve  and  the  Stylo-pharyngcus  muscle :  and  from  the  Inferior  eon- 
fltrictor,  by  the  superior  liiryngeal  nerve.  Behimi.  it  lies  on  the  vertebral  column, 
tbe  Longus  colli,  and  the  Rectus  anticiw  iiiiyor.  On  fich  aiil/^  it  is  in  relation 
with  the  ciiruttd  viswcls,  the  phuryugcal  plc.tus,  nn<i  some  lymjiliutic  glands.  Xear 
ita  origin,  it  U  oovere<l  by  the  FIy<>-glo*iu:t,  fnun  which  it  is  separated  by  the 
lingual  artery.  It  covers  in  the  Superior  constrictor,  the  Slylo-pharyngcua,  the 
Pulato-phnryngcui),  nnd  the  inuoou;8  membrane. 

The  Supfrinr  CfivAlrktor  is  a  qnadrilAtcml  muscle,  thinner  and  paler  than  the 
other  constrictors,  and  «itiiated  at  the  upper  part  of  the  pharynx.  It  arises  from 
tbo  lower  third  of  the  margin  of  the  iiiternjd  ptcrygoiil  plate  nnd  its  hamular 
process,  from  the  contiguous  jiortion  of  the  prilatu  bone  and  llie  reflected  tendon  of 
tbe  Ton-*)r  palati  muscle,  from  the  pterygo- maxillary  ligament,  from  the  alveolar 
proci-33  above  the  posterior  extremity  of  Die  mylo-hyoid  ridge,  and  by  a  few  fibres 
from  the  side  of  the  tongue  in  connection  with  the  Genio-hyo-glos-sus.  From  these 
points,  the  fibres  cnrvo  backwards,  to  be  inserted  into  the  median  raphe,  being 
also  prolong«d  by  means  of  a  fibrous  aponeurosis  to  the  pharrugcal  spme  on  tlie 
ba!iilar])roeesa  of  the  occipital  bono.  Its  superior  fibres  arch  beneath  the  liCVator 
palati  and  the  Eustnchtun  tube,  the  interval  between  the  upper  border  of  the 
moBcle  and  the  basilar  pruccs-s  being  deficient  in  muscular  fibres,  and  closed  by 
fibrous  mcmbriine. 

Relations.    By  ita  tvtrr  ntir/ar.t,  with  the  vertebral  column,  the  carotid  veasol^J 
iotemal  jugular  vein,  the  three  divisions  of  the  eighth  and  ninth  nerves,  the 
le  constrictor  which  overlaps  it,  and  the  Stylo-pharyngcus.     It  covers  the 

ilalo-pliaryngciLi  and  the  ton.-til,  and  is  lined  by  rau(»u8  membrane. 

Tlie  ^^^lufihnrynyetta  is  a  long,  slender  muscle,  round  above,  broad  nnd  thin 
below.  It  arises  from  the  inner  side  of  the  base  of  the  styloid  process,  passes 
downwards  along  the  wdc  of  the  pharynx  between  the  Superior  and  Midille  con- 
strictors, and,  spreading  out  beneath  the  roucoos  membrane,  soma  of  its  fibres  ore 
lost  in  the  Constrictor  muscles,  and  others,  joining  with  the  Palato-pharyngcua, 
are  inserted  into  the  upper  bordcrof  the  thyroid  cartilage.  The  gIosso-pharyngc«l 
nerve  runs  on  the  outer  side  of  this  miLicle,  and  cros-ses  over  it  in  passing  forward 
to  tbe  tongue. 

Rflationa.  Extfmalb),  with  the  Strlo-glossas  muscle,  the  external  carotid 
artery,  the  parotid  gland,  and  tbe  Middle  constrictor,    rntemalltf,  with  the  internal 
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cnrotit],  fhc  iiitcrniil  jugular  Tviu,  the  Superior  coaalTuAoT,  Palsto-pliarjugous  ■■ 
macous  niuiribnmc. 

Xa-ves.  The  imisclos  of  this  proup  are  eupplicd  by  hmnches  from  lh«  phatra- 
geal  plexiw and  glij**o-phnryiige:il  nerve;  and  the  Inferior  (x>iuitricu>r,  by  lui  addi- 
tional  branch  IVoni  the  external  liiryngual  nerve. 

Acliona.  Wlien  deglutition  ia  aoout  to  l)e  porfonnwJ,  the  pharynx  is  draws 
upwards  and  dilated  in  dil&ront  directiona,  to  roceivo  the  morsel  propelled  intu  it 
from  the  mouth.  The  Stylo-pharyng'ei,  which  are  much  farther  removed  from 
one  another  at  their  oripn  than  at  tlit-ir  insertion,  draw  upwards  and  outwards 
the  sides  of  this  cavity,  tho  breadth  of  the  pharynx  m  the  an{cro-]iosterior  (JiroctioH 
being  iiicreiuei.l  by  the  larynx  and  tongue  being  earned  forwards  in  their  ascent. 
As  Boon  us  the  morsel  is  roeeived  in  the  pharynx,  the  «lcv«lor  muscles  relax  the 
bag  descends,  an<l  the  Ouisti-ictors  contract  upon  the  morsel,  and  convey  it  grudoatly 
do«Tiwards  into  the  oesophagus,  Tlie  pharynx  also  exerts  an  important  infliicnco 
in  the  modulation  of  the  voice,  especially  in  the  production  of  the  higher  touew. 

6.  Palatal  Reoios. 

Levator  Palati,  Azvgos  Uvube. 

Tensor  Palati.  Pafato-glossua. 

I'alato-  pharynge  us. 

Diiteetiim  (fig.  IS'T).  Lb;  open  tlic  {ilutijnx  Trom  hchijii],  by  n  rt^Hicul  ladstoD  »(radin^ 
from  its  upper  ti>  itH  lowrr  [lart.  ninl  pai-iially  liividc  Ihc  occipilnl  nitnelinioDl  hy  *  InuisrvTie 
inciftion  on  ench  niilc  orthn  vprticnl  one;  the  posterior  siirfaco  oft  ho  Koft  piiluli-  is  tl>i?o  oxpotcd. 
Ilnvio);  lixccl  llif  tivuU  »a  oa  to  pmk<^  it  tt'nEe,  \\\i-  umtona  lUL'iiiljniuu  and  ptuiiili  nhoulil  be  eai«. 
fuUy  rL-ruuvtril  Trum  tlio  poBtorlor  surfuco  oF  ibo  soft  palate,  uad  tho  musclea  of  tliia  part . 
ODce  expoeeil. 

Fig.  157. — Uuaoles  of  tli«  Sort  Palnte :  Iba  I'hBTjmz  IwlDg  IMd  ty^rn  rrom  Wliitid. 
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The  Levaiar  Paiati  i«  a  long.  lliJck,  roundwl  muHiIo,  placod  on  the  ootor  ode 
of  the  poQiurior  aperture  of  ttitf  nurt's.     It  aris«t  t'rum  thu  unilcr  surfiice  of  tbej 
apex  ul  Uio  peiroiu  portiou  of  the  tvmporaJ  liuiic,  aiid  frum  the  iKljoining  carti-l 
Ikginous  ponioo  of  t]>e  Ka.stachun  lube,  an<l  aftvr  ptutung  into  the  pharynx,  above  I 
tliti  upper  oon««ve  iiiargiii  of  Um  Supt^rior   ooniflriutor,  it  descends  obliquely 
downvriirds  and  inwrards,  it.<  llbrc:"  spreading  out  in  Uie  postorior  surfnoc  of  tbc 
aofl  {jaliUe  as  far  as  lh«  middle  line,  wb«i\;  tlicy  blend  wiili  tbc«e  of  the  op[X)sit«] 
aide. 

Jielaltwu,     Extemalli/,  with  tb«  'IVnsor  palnti  and  Superior  coii-^trii^or,     /nf<-r-| 
wiUy,  it  iii  lineal  by  the  Riucou:^  ineiiibruno  of  tlio  pharynx.     I'wtlerwrlif,  with  the' 
tnaootu  lining  of  the  soii  palate.   This  miLicle  niuEtt  be  removed  and  the  pterygoid 
attaohment  of  the  Superior  conathctor  diaaeeted  away,  in  order  to  expoae  the  next  l 
muscle. 

The  Cireumfttjntg  or  Tensor  Paiati  is  a  broad,  thin,  riband-like  niusele,  placed  I 
on  the  outer  side  of  the  preceding,  and  consisting  oi'  a  vertical  noil  a  horizont&l ' 
portioB.     The  ronical  i>ortion  arises  by  a  broad,  thin,  and  fiat  lamella  from  tlt4  j 
Bcaphoid  fbesa  at  the  base  of  the  interual  ptcr)-goid  plate,  its  origin  extending  aaj 
iar  back  as  the  apine  of  tbo  mbenoid;  it  also  arises  from  the  anterior  aspect  of  I 
the  cartilit^nnuiis  portion  of  the  Eujitiichijin  tube ;  descending  vertically  between 
tlieinlcniul  plcrj'goid  pl.itc  and  the  inner  surfaceof  the  Internal  ptcryK*>i*l  muscle, 
it  terminatos  in  a  tendon  which  winds  round  the  hmnulnr  proocjis,  Ijciup;  R-tainotl 
ill  this  situjition  by  a  tendon  of  origin  of  the  Intcmnl  pterygoid  muscle,  and 
lubricated  by  a  bursa.   Th«  tendon  or  liori^tonlnl  portion  tnenpiktM^  horizontally  i 
iDWanU,  and  expands  into  a  bri>ad  aponeurosis  on  the  anterior  surface  of  tlw  nort 
palate,  which  unites  in  the  median  line  with    the  aponeurosis  of  the  opposite 
intucte,  the  fibres  being  attached  in  front  to  the  transverse  ridgo  on  the  posterior  | 
border  of  the  horizontal  jwrtion  of  the  ]i:il:ite  bone. 

RfttUians.    ExUmally,  with  the  Internal  |)terygoid.   TnfemaUtf.  with  the  I^evator 
paiati,  from  which  it  is  separated  by  the  Sui>crior  constrictor,  and  the  internal 

i'tcn'goid  plate.     In  the  soft  palate  its  aponeurotic  expansion  is  anterior  to  that 

of  tee  Ijavator  mlati,  being  covered  by  mucous  membrane. 
The  Aztfwa  Uvula  is  not  a  single  muscle  as  implied  by  itsname^  but  a  pair  of 

tarroTT  cylindrical  fleshy  fasciculi,  placed  side  by  side  in  the  median  line  of  the 

•ofi  [Mdate,     Kach  muselc  urines  from  the  posterior  nasal  spine  of  the  [jalatc  bone, 

wd  from  the  contiguous  tendinous  njtooeurosis  of  the  soft  palate,  and  descends  to 

fcc  inserted  into  tbc  uvula. 
BfltUioM.     Anterioriy,  with  tbc  tendinous  cxpaiision  of  the  Lcvatorcs  paiati ; 

^nd,  with  the  mucous  membrane. 

Tlu  two  next  mntclta  ore  exprmpit  by  removing  the  m&cuu*  mvinbriinu  which  covers  Ibt*  piUunt 
"'  Uie  »«fl  p«Ule  lUrouftbuut  nvurly  tln-ir  wliolc  eiivnl. 

Tbe  Palato-ylossits  or  ComtnHnr  lithvii  Faueium  is  a  small  fleshy  fasciculus^ 

tiarower  in  the  middle  than  at  either  extremity,  forming,  with  the  mucous  mem- 

Wiao  covering  its  surface,  the  anterior  pillar  of  tbc  solt  palate.     It  arisen  from 

ti«  anterior  surface  of  the  soft  p^tlate  on  each  side  of  tue  uvula,  and.  pasuug 

^rmrds  aiul  outwards  in  front  of  the  tonsil,  is  inserted  into  the  side  and  uoreum 

^tbo  tongaer  whore  it  blends  with  the  tlbrcs  of  the  Stylo-glossux  muscle.   In  the 

nft  palate,  the  fibres  of  this  muscle  are  continuous  with  tho«ic  of  tlie  opposite  sidc; 

T[»e   PuUUo-pharynge\is   is  a  long  fleshy  fasciculus,  narrower  in  the  middle 

llan  at  either  extremity,  forming,  with  the  mucous  membrane  covering  its  surfacev 

the  posterior  pillar  of  the  »oft  |nlule.     It  is  separated  from  the  preceding  by  an 

Utguiar  interval,  in  which  the  tonsil  is  lodged.     It  arises  from  the  soft  palate  by 

»o  expanded  fiisciculus,  which  is  divided  into  two  parts  by  the  Ijevator  paiati. 

Tbean/--j-Hir />Mric«^"»,  the  thickest,  enters  the  soft  palate  oetween  the  Levator 

paiati  and  Teiwor  paiati,  and  joins  in  the  middle  line  the  corresponding  part  of 

Ifae  opposite  mu0<:le;  ttx  posterior  faseiculus  lies  in  contact  with  tlie  mucous  inem- 

bian^  and  aim  joins  with  the  corrceptHiding  muscle  in  the  middle  line.    Pa^ung 
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out\vardfi  nnd  downward'*  bt'Iniw]  tlie  lim»il,  it  join.*  iii«  Stvlo-phoryiigeua,  an*!  w 
iiifM;rU^l  with  il  into  ilic  po.tlijrior  lioriicr  of  ilio  llivrnifl  oariilage,  some  of  iu 
fibres  iwiiiL'  lost  on  the  siile  of  llie  phurynx.  and  olhera  passing  acrass  tho  middle 
lino  poaicnorly,  to  de(!Ui*salfl  with  the  iniu^cl©  of  the  oppoaito  aide. 

Rdaiitrna.  In  tlia  soft  ]ta!at«,  its  atiierior  and  posterior  itir/acta  are  covered  by 
macovu  membrane^  from  wbi<:li  it  is  separated  by  a  layer  of  palatine  elands.  By 
its  superior  border,  it  ia  in  relation  with  the  Levator  palati.  Where  it  forms  the 
posterior  pillar  of  tbc  faucos,  it  is  covered  by  miici>us  membrane,  excepting  on  its 
outer  surface  In  the  piiarynx,  it  lies  between  the  mucous  membmue  and  the 
Constrictor  inusclcs, 

Ncrms.  The  Tensor  paint!  is  supplied  by  a  brancb  from  the  otic  ganglion ;  the 
lievntor  palati,  and  Azygos  utuIhn  by  tbc'facial,  through  tlie  ooniiection  of  it4 
trunk  with  the  Yidiao.  ))y  the  pctrosnf  nerves ;  the  utliur  muscles,  by  the  palatine 
branches  of  Mi-sckol's  gnii|i;1iou. 

Ariiiins.  Uuriiij^  ihvfrsC  act  of  deglutition,  tlic  morsol  of  food  is  driven  back 
into  the  liiuces  by  the  pressuro  of  tlio  tongue  agiiiiist  the  hard  palate,  tlie  hai»e  of 
tie  tongue  being,  at  the  same  lime,  retracted,  ami  ilie  larynx  raised  with  the 
pharynx,  and  carried  forwards  under  it ;  the  epiglottis  is  pressed  over  the  superior 
aperture  of  the  larynx,  and  the  morsel  glides  past  iL  This  constitutes  the  setmd 
act  of  do}.'lutition;  then  the  I'alato-gloshi  muscles,  the  constrictors  of  the  fauces. 
contract  behind  it ;  the  soft  palate  is  slightly  raised  by  the  Levator  palati.  ancl 
made  tense  by  the  Tensor  palati ;  and  the  I'alato-pharj'ngci  contract,  and  come 
Qcarly  together,  the  uvula  blling  op  the  slight  interval  belwcea  ibem.  By  tlicsc 
means,  the  food  is  prevented  passing  into  the  upper  part  of  the  pharynx  or  the 
poKterior  uarcs;  nt  the  same  time,  the  latter  iiiuscIcm  form  an  inclmctl  plane, 
directed  ubiiiiuely  downwunls  and  backwurdi!,  along  which  the  morsel  deaoeiuU 
iuto  the  lower  jmrt  of  the  pharynx. 

Si'ryir.al  Anattnaii.  Tlio  miisi'lea  of  the  Bofl  piilnlp  sliould  he  carofnlly  dUicclisl.  !lie  rcUtioiD 
tlicy  liciir  111  the  mmtundiiig  purls  I'spociallyr.ininint'd,  nnd  llidr  ni:lion  uUciitiicI}' sluilird  upoa 
1h<-'  (|i.-u<]  hubjcc't.  iiB  (111-  tiur^i'cm  is  rriinii'od  In  dividi'  nnu  or  liiuiv  of  iheav  iniisclcs  Id  iIip  optt%- 
tlou  (if  8tii|ilivl<tni]iliy.     Mr,  tVrg'ua.'ion  Iia9  stiuwu,  tli»t  in  ihi!  Ciin^fnila)  dfflcieDcy,  c*Ucd  tlifl 

iidlal'-,  ihr  niiTcs  of  the  flfsiire  are  forcilily  soparMi'ii  by  tlif  nrtlon  nf  tlin  I.c^'nlor**  pslnli  nod 
*iiliil(i.]ihiiryjigti  luiisrlcs,  prtiiiiicinir  vnry  poimidi-roblr  impodtnu-at  to  ihc;  hculinic  pficcM  nflor 
lh«  pi'rrurmuucv  iiC  \ha  upcrutiii^Jor  uniting  tlii'ir  luiii'ifius  by  udlwaiuu;  he  lia^  coUiivqiicuUy, 
rL'L'uiiiuii>ii<)i.'il  thi.'  diviHiuD  ot  ihL'ii7inuKuloH  IU  one  of  tbe  niMt  important  stepa  in  Uie  opentlon; 
liy  i]Kif  mcana,  the  Utipa  are  rolaxoil.  lie  perfectly  li)0!>c  imd  peofluloiis,  aoi)  arc  CAHly  broa^t 
sod  relaiiird  in  [ip])niiilioD.  'I'hc  ['nli>lii-phiin'nK''i  miy  l^c  dividi'H  hy  ruttine  nerou  thn  juuto- 
rior  piliiir  uf  the  snft  pnlnlc.  jiiit  brinw  Ihr  toimil.  njlli  x  puir  of  Munl-priiiilPil  curved  scitaorc 
nnd  tliL-  niilyrior  piUiir  niiiy  lit-  diridcd  nUti.  To  divide  iUl-  Levutor  pulali,  the  plaa  recommended 
by  Mr.  I'ult(it.'k  i»  lo  be  );reiil|v  prererred.  Tin-  ftuj>  bHuv  l»it  upon  tlie  etrclcl).  a  doubl»4d^ 
knife  ig  passed  lhroii;fh  the  *(>h  paLile.  jiiM  on  ihn  inner  »ido  tif  llii-  hiimiilar  prorw»,  and  nhor* 
(he  line  of  ihi!  Ij^viUiir  nnlari.  Thi'  hundlo  bcinu  nnw  nllciiinii'ly  nii»i'd  iind  dcnrenK'd.  n  nwpi-p. 
injf  i^ul  i.i  nude  uXoast  tm-  ponlerior  surl'are  iif  the  suft  piilnlu.  iiud  Ihi-  knifL'  wilhtlmvn.  lenTioj 
only  H  Miiuli  upvuiu)'  iu  lliv  mucins  mcmliniue  >iu  (lie  imlerlor  ^iirfAce,  If  lhi»  operation  is  pe^ 
formed  i-n  ilie  dcnd  body,  and  the  purls  uftcrwiirils  di^aectei).  the  Levator  pnlali  nill  be  roaad 
comjilctcly  divided. 


7.  Anterior  Vertebral  Regios. 


Rectos  Capitis  Anticns  Major. 
Rectus  Capitis  Anticus  Minor. 


Rectns  Lateralis. 
LongUR  Colli. 


'Tto  £ecltis  Capitis  AtiiictiA  Major  (fig.  158),  broad  and  thick  above,  narrow 
^ow,  appears  like  a  continuation  upwards  of  the  Scalenus  anticus.  It  arises  by 
four  tenuinouB  slips  from  the  anterior  tubercles  of  the  transverse  procesaes  (rftbe 
third,  fourth,  fifth,  and  sixth  cervical  vcrtebra^  and  ascenils,  converging  towards 
its  fellow  of  the  opposite  siilc,  to  be  iusertctl  into  the  basilar  process  of  the  occi- 
pital buiic. 

Rrhliom.     By  it.-*  antrrior  »ur/(uyt,  with  the  pbarj-nx,  the  sympntbotic  nerve, 
and  the  Hlieath  incIoMng  the  carotid  artery,  internal  jugular  vein.  Mid  pucumo- 
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trie  n«rvo.  By  it»  jytsimor  surface,  witli  the  LongxiH  colli,  the  Btiotits  nnticoa 
aor,  and  U>e  upper  oorviaJ  vortobra). 

The  li'Ttua  (itpilit  Anticu  ifinor  i»  a  short  flat  nutiwK',  Mtttnted  immediately 
hcnvHtb  the  upper  part  of  ih©  preceding.  It  arises  i'l'nii  tlie  anterior  aurtaoo  oif 
the  hiteral  masii  of  the  at!a^  and  from  Itie  root  of  itt«  transverfte  prooe»« ;  pa-wing 
obliquely  apwardn  and  inwardii,  it  is  inserted  into  ibe  basilar  process  immediately 
behind  the  preceding  muacle. 

U'^latiana.  By  ita  antfrior  attrfoK,  with  the  Rectna  amicus  major.  By  its 
posterior  tur/ae'^,  with  the  front  of  the  occipito-atlantal  aiticuhitiou.  Krtrrnnltg, 
with  the  RQperior  ccnncal  ganglion  of  the  sympathetic. 

The  liretua  Lateraha  is  a  short,  flat  muscle,  eitimted  between  the  trati^vcrec 
process  of  the'titliui  and  the  ju^lar  proecss  of  the  oueipital  bone.  It  ariMui  from 
the  apper  8urfai;e  of  the  traiirivcriM;  process  of  the  ntlus,  and  is  inserted  into  the 
under  surfaoc  of  the  jugular  proees»  of  the  oceipilnl  bone. 

Itelat'oni,  By  \U  antrrior  mr/oK,  with  the  internal  jugular  vein.  By  its 
po$Uarior  surface,  with  the  vertebral  artery. 

¥lf.  158,— TLd  FrvTerlvbrii]  Muaclm. 


The  Lonjrta  Colli  i»  a  lone',  flat  mnscic,  silnated  on  the  anterior  surface  of  the 
Bpino.  Wtweco  the  alias  and  tlie  Iliird  dorsal  vertobriL  bL-iiig  broad  in  the  middle, 
a-irrow  and  pointed  ut  each  extremity.  It  consists  of  tbroo  portions,  a  superior 
oblique.  All  inferior  obliqne,  and  a  vertieal  portion. 

Tlie  »Hperior  ohUipif.  jt(trtit»i  arises  from  the  anterior  tubercles  of  the  transverse 
proeosaa  of  the  ibini,  fourth,  and  lifth  cervical  vcrtcbrEo ;  and.  asecndinK  obliipicly 
uivnrds,  is  inscrt'C'l  by  a  narrow  tendon  into  the  tubcrolu  on  the  anterior  arch  of 
the  atlas. 

Tha  inferior  ohlvjue  portion,  the  smallest  part  of  the  muscle,  arises  from  the 
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bodies  af  tlie  first  two  or  three  dor^sl  vertebne;  and,  pausing  obliquely  outwar 
is  initerted  into  tlie  tTansverse  prwu-wes  of  tlie  fifUi  and  .tixtn  cervical  veriebne. 

Tlie  verliral  portion  lies  directly  on  the  front  of  tho  spine,  and  is  extenddd 
between  the  bodies  of  the  lower  tliree  cervical  and  the  upjter  three  dorsal  vertebrae 
below,  and  the  bodies  of  the  i*econ<l,  third,  and  fourth  cervical  vertebne  alwve. 

Rdatiom.  By  its  ttnb:rior  tur/iuy.  with  tlie  phar^Tix,  the  wsophaffiis,  sympaihelic 
nerve,  the  sheath  of  the  carotid  artery,  internal  jugular  vein,  and  pneuniogastrio 
nerve,  inferior  thyroid  arterv,  and  recurrent  laryngeal  nerve.  By  its  jxMterior 
lur/aee,  with  tho  ctTvical  anil  dorsal  portions  of  the  spine.  Its  inner  torfkr  ia 
Mrparatvd  from  the  upj)i>Kitc  muscle  by  a  coosiderablo  interval  below ;  but  they 
l^ptooch  oovli  vthcr  auuvc. 

8.  Lateral  Vektebeal  Rkcjios. 

Scalenus  Anticufl.  Scalenus  Medius. 

Scalenus  Posticus. 

The  Scahnua  Anticm  ia  a  conical-shaped  muscle,  situated  deeply  at  the  aide  of  j 
the  nt'ck.  behind  ihc  Stemo-raiistoid.     It  aristia  by  a  niirrow,  flat  tendon  from 
tubercle  ou  the  inner  border  and  upper  Hurfiicu  of  the  first  rib;  anti,  asceadin^ 
vertically  upwnrd!"..  is  iiii*ert(^«l  inio  llic  anterior  tubi-rcles  of  tho  transverse  pro- 
ses of  the  thlril,  fuiirlh,  filih,  and  sixth  cervical  vertebra?.     The  lower  pjirt  of 
muscle  separates  the  suliolavian  artery  and  vein;  the  latter  being  in  IVont, 
^VaA  the  former,  with  the  brachial  plcxiifi,  lieliind. 

Ji'-latioui.  It  ia  cowrfd  by  the  clavicle,  the  Subclavius,  Stemo-maittoid,  and 
Omo-hyoid  muscles,  the  transversalis  colli,  and  nscen<ling  cervical  arterie-*,  th« 
subclavian  vein,  and  the  phrenic  nerve.  By  its  posfrrior  sur/ace,  with  the  pleura, 
the  subclavian  artery,  and  briiehial  plexus  of  nerves.  It  is  separated  from  the 
Longus  colli,  on  the  inner  side,  by  tho  subelaviau  artery. 

Tbo  Scakn^ti  ifrdim,  tho  lai:gcst  and  longest  of  the  three  Scalcni,  arises,  by 
ft  broad  origin,  from  the  upper  surface  of  the  first  rib,  behind  the  groove  for  tbe 
subclavian  artery,  tis  far  back  as  the  tubercle;  ami  ascending  along  the  side  of 
the  vcrtcbriil  column,  ia  inserted,  bj*  separate  tendinous  slips,  into  the  pofeterior 
tubercles  of  tb«  transverse  processes  of  the  lower  six  cervical  vertebra.'.  It  ia 
Bcparatcd  from  the  Scalenus  amicus  by  tho  subclavian  artery  below,  and  tbo 
cervical  nerves  above. 

RAalima.  By  its  rxitmal  furfofe,  with  the  Slerno-mastoid ;  it  is  crossed  by 
the  clavicle,  niid  Omohyoid  muscle.  'J'o  \U  outer  auk,  arc  the  Levator  luignu 
Bonpulte,  and  the  Scalenus  posticus  mn^clej^. 

The  .^alenua  posticus,  the  smallest  of  the  three  Scaleni,  arises  by  a  thin  icndoQ' 
from  the  outer  surface  of  the  second  rib,  behind  tho  attachment  of  the  Sernuus 
magnus,  and,  enlarging  as  it  ascends,  is  inserteil,  by  two  or  three  separate  tendoDji, 
into  the  posterior  tulwrcles  of  the  trauavorso  processes  of  the  lower  two  or  three 
cervical  vcrtebrie,  Tbis  ia  tho  most  deeply  placed  of  the  three  Scatetii,  and  ia 
occasioDaUy  blended  with  tbo  Scalenus  medius. 

Nerves.  The  Rectus  capitis  nnticua  nu^or  and  Rectus  capitis  anticus  minor  ftr« 
supplied  by  the  suboccipital  ami  deep  branches  of  the  cervical  plexus ;  the  Rectus 
lateralis,  by  the  suboccipital ;  and  the  Lougus  colli  and  Scaleni,  by  bnmcbcs  from 
the  lower  oervjcal  nerves. 

Actiont.     The  Rectus  anticus  major  and  Rectus  antieua  minor  arc  the  direct 
emtagonisLi  of  those  placed  at  the  back  of  the  ncek,  serving  to  restore  the  bead  to 
its  natural  ]K>silioa  when  drawn  backwards  by  the  posterior   mu^cle;^    These 
tnuscles  also  serve  to  flex  tbo  head,  and.  from  their  ooliquity,  rotate  it,  so  as  to 
turn  the  face  to  one  or  the  other  side.     The  Longns  colli  will  flex  and  slightly 
rotate  the  ocrvicftl  portion  of  tho  spine.     The  Scaleni  muscles,  taking  their  fixe^^ 
point  from  below,  draw  down  the  transverse  processes  of  the  cervical  vertebnaH 
flexing  the  spinal  column  to  one  or  the  other  side.     If  the  muscles  of  both  side^^ 
act,  the  spine  will  be  kept  erect.     When  taking  their  fixed  point  from  aboTt^ 
they  elevate  tbo  first  and  second  ribs,  and  arc,  therefore,  inspiratory  muscles. 
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[The  Uu^les  of  the  Truuk  may  be  aubiHvidetl  into  Tour  groups: — 
1.  MuscW  of  tilt!  nni:k.  8.  Muscles  of  tlic  Thorax. 

I        2.  Muscles  of  the  Abdomen.  4.  Muscles  of  the  Perineum. 

JIusciJis  OF  TOE  Back. 

The  Ma£cle«  of  tbo  Back  lire  verj  numerous,  aud  may  bo  Bubdivided  into  five 
\tjen: — 

Trapezius.  «...             . 

Latwftimus  dorei.  •              C«rvicali3  awendens. 

'rrau.tversiuw  colli. 

■                  Second  L-vYBII.  TTachelo.miwloid. 

Levator  anauli  k^wuIib.  Complexiw. 
Shot 
Bhui 


|thotii)>oi(li.'iis  minor. 
Bhunibuideos  major. 


Bivcntor  cervicia. 
Spinalis  ccrvicis. 


TniBD  Laykr. 

SerratuH  posticus  superior. 
S*rrratU3  posticua  loleriur. 
S[ilenius  capitis. 
Spleaius  colli. 

Fourth  Lavek. 
Sacral  and  lumbar  rtrfiotu. 
Erector  spiDo^ 

Doraat  region. 

Sacro-lambalia.  * 

Musculua  aoceasorius  od  sacro-lumbulem. 
LoDgissimiu  donsL 
Spinalis  dorai. 


FlPTU  Layui. 

Scmi-gpinalia  dorsi. 
Semi-xpitiulia  colli. 
MuItiliiluM  Kpiiiiu. 
HiiUiior>!»  spina'. 
Supra-npiiiiik-a. 
Iiil<;r-9piii«lw. 
Kxletisor  ooocjgis. 
Inter-trnnsverMleM. 
Recliw  pu«tiou«  nt^jor, 
1{<>C[U!4  |K>!ttit!U.-4  minor. 
Ohiiquii.i  superior. 
0bli({uuii  iDlerior. 


First  Later. 


Trapexios. 


Lntiiisimuit  Donti. 


Dli»ttlioH  (ll(r.  l.''9(-    Tho  boily  should  be  placed  in  llii-  jimne  pDmlioii.  wilh  thn  nrniB  ci- 
Italed  ovpT  ihi  tidpt  of  tbc  tabic,  ind  the  chrst  and  ali(]uDii-n  sii|i|>(irled  by  stvi-rul  blockii.  t,n 
v  to  rrndpf  ibc  tnuKclm  tcniie.     An  incUinn  ^honld  thrti   bi'  miilc  nlonjf  the  middu  liue  uC  thn 
Utk.  rroni  (hu  occiiiilol  protubvrunce  tu  Uiu  ciict'T.i.     From  ihn  uppt'r  rnil  of  thi«,  a  tmimi'enio-J 
iodiMa  thould  exUriid  to  tW  miuitoid  [irucvnA :  nod  frum  lb<;  lotrer  rod  a  Diird  incHion  Miould  ' 
b«  made  alonf  thi)  prr«t  of  ihi-  iijuro  to  aliciut  its  middle.     Thin  lurpL'  inU-rvrulDK  xpacc.  Tor  caii- 
raiiracr  of  diuedinn.  nhnuld  tic-  Mihdividi'd  hy  n  fmifth  inciMun.  extfudliii;  «tili(|u«]]r  from  tbc 
ninolia  proc«>K  of   thn  tn.it  donnl  viTtrbni.  upwards  nnd  "iilwardn.  to  iho  ftc  rum  ion  p  room. , 
llm  inewaa  corn-Hpuuds  witli  tiji-  lowi-r  liordiT  of  ihc\  Tnipi'iiii*  miiaclr.     The  flaps  of  lOtegar 
Bcnl  *bauld  ihi-a  b«  ivuiuvi'd  in  tb«  dirvuliuu  bUuwii  iu  Ihc  fiKam  iu  the  next  pag«. 

The  Tnj)f:zius  is  a  brood,  flat,  triangular  muscle,  pluecd  immediately  beneath 
■be  skin,  and  covering  the  upper  and  biiek  part  of  the  neck  and  shouldcra.  Il 
atiioi  (Votn  the  inner  thiid  of  trie  superior  curvc<l  line  of  the  oecipitiil  bone;  from  the 
ligament  iim  iiticIiic  the  spinous  process  of  the  scventhcervical,  and  those  of  all  tho 
iJontat  viirtebnc ;  and  from  the  corrcspondini^  [wrlioii  of  the  supni-spiuoii,'*  ligament. 
From  this  on^ii,  the  superior  fibres  proceed  downwarda  and  outwunU;  tho  inferior , 
ones,  upwnrdi*  and  outwards;  and  ibu  middle  fibres,  horizontally ;  and  are  insorted,] 
tlte  superior  onoi^  into  the  outer  third  of  tho  j>u,*terior  bonier  of  tho  clavicle ;  the 
middle  fibres,  into  the  upper  margin  of  the  acromion  process,  and  into  the  vrholo 
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loii^ih  nf  iht}.  tipiwr  iHmlcr  of  tlio  spine  of  the  f)canu1&;  tlie  inferior  fibres  converge 
nvar  tin;  ,sci;[iii!!i,  ami  arc  iittiicliL-il  lo  ft  triangnlsff  aponounxii.4,  which  glide*  over 

a  smooth  aurfa(;o  at  the  inner  extremily  of 
FiB.iia.-Di«*cti™i^fii.»M«<J«.<.fii.«B»«k.    the  spine,  and  is  Inscmd  into  a  tul>erclc 

in  iitiniediato  connucdon  with  iUi  outer 
part.  The  Trapexins  i,i  fleshy  in  the 
greater  part  of  its  extent,  but  ten<!tnonii 
at  its  origin  and  insertion.  At  its  oci-ipilal 
origin,  it  \s  connected  to  the  bone  c>j  a 
thin  fibmus  lamina,  firnilv  adherent  to  the 
Bkin,  and  wanting  thu  tustroua,  shining 
appcaraiiuc  of  apuneurosiB.  At  its  origin 
from  the  xpinvH  of  the  vcrlcbne,  it  is 
couiicotcd  by  means  of  a  broad  scmj- 
ultiptical  upont'iirosis,  which  occupies  the 
Pliiuio  between  the  sixth  evrvical  and  the 
ibird  ilorsjil  verlcbrsj,  and  forms,  wilh 
tlie  aponeuroi*is  of  tho  uppo^itc  mui^cle,  u 
tendinous  ellipse.  The  ri-rnniDing  partof 
the  ori^D  is  effeelvd  by  nunienius  short 
tendinous  fihrM.  If  ihe  Trojiexiiui  is  din- 
Bected  on  both  .side^  the  two  mu.'<cl<'.'< 
resemble  a  trapexiuin,  or  diamond  shaped 
q  uadran"le ;  two  angles,  corresponding  to 
the  shouldera;  a  third,  to  the  occipital 
protuberance;  and  tho  fourth,  to  the 
ifpiuuus  process  of  the  last  dorsal  ver- 
t^^b^l. 

The  Navicular  insertion  of  this  muscle 

varies  as  to  the  extent  of  its  attaebment; 

it  ^omclimo«advuuccsa«  far  as  ihv  middle 

of  the  clavicle,  and  may  oven  become  blended  j'ith  the  posterior  edge  of  the 

Stcrno-ma«Uiid,  or  overlap  it    This  should  be  borne  in  mind  in  the  operation  for 

tying  tho  third  part  of  llie  subclavian  arf*ry. 

lifUttion-f.  By  it»  Kiijirrjkiiil  fur/uc--,  with  the  integument  to  which  it  is  clowly 
odliercnt  aliove,  but  simiiniteil  bulow  l)y  an  aponeurolio  lamina.  By  it*  </"7'  jncr- 
/ncr,  in  the  neck,  with  the  Oomplexua,  Spleniu.-!.  I^evator  nnguli  soa])uIa-,  and 
KhomlKiidouR  minor;  in  the  back,  with  the  Rhnmhoideus  major,  Supra-spinntu^ 
Infra-.spiuatus,  a  small  portion  of  the  Serratus  posticus  superior,  the  intervt-rtt-bral 
aponeurosis  which  separates  it  from  the  Erector  s]>ina>,  and  with  the  Latissimus 
dorsL  The  spinal  accessory  nerve  passes  beneath  the  anterior  border  of  this 
muscle,  near  the  clavicle  The  outer  margin  of  its  cerviesl  portion  forms  ibo 
posterior  boundary  of  the  posterior  triangle  of  the  neck,  the  other  boundaries 
ocing  the  Stern  o- mast  did  in  front,  and  the  clavicle  below. 

The  litjamcnlum  nmltw  (lig,  160)  is  a  thin  band  of  condensed  cn-llulo-fibrous 
meinbnino,  placed  in  the  line  of  union  between  the  two  Trapczii  in  the  neck.  It 
cxlcmln  from  the  external  occipital  protuberance  to  the  f^pinous  prooewt  of  the 
ftjvcnih  Cervical  vertebra,  where  it  is  continuous  with  the  sujiraspinous  ligament. 
From  its  antericir  surface  a  fibrous  slip  is  given  off  to  the  )ipinou!<  prows*  of 
each  oi'  the  cervical  verlebrte,  excepting  the  atlaji,  so  n»  to  form  a  seiniim  between 
the  muscles  on  each  »ido  of  the  tieck.  lu  man,  it  ti*  merely  the  rudiment  of  an 
important  elastic  ligament,  which,  in  some  of  the  lower  animals^  serves  to  eustain 
the  weight  of  the  head. 

The  Latissimna  JJani  ia  a  broad  flat  muscle,  which  covers  the  lumbar  and 
lower  half  of  the  dors.il  regions,  and  isgradnallv  contracted  into  a  tiarrow  faiwi- 
culus  at  its  insertion  into  the  humerus.  It  arises  by  an  aponeurosis  from  tho 
spinoua  processes  of  llie  sJxlh  inferior  dorsal,  from  those  of  the  lumbar  and  sacral 
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vertcln-as,  and  from  tlie  jctipra-Hpiuotia  lipnmcnt.  Over  tlie  sacrum,  tlie  aponenroflis 
of  ihU  muscle  McikU  with  tlic  tijinlwi  of  tliu  Erector  8[>in«',  It  alf*o  arisca  from 
the  extcnial  lip  nf  llie  crcsl  of  tlic  iiiiim,  Vtcliiini  tlie  origin  of  the  Kxtenial  obliqua 
and  by  fleshv  digilation*  from  tlie  lliruc  or  I'uwr  lower  ribs,  being  intcrpoecl 
between  similar  prooeaaea  of  the  Kxlernal  oblique  muscle.  From  thin  extensive 
origin  tbo  fibres  pass  in  different  dircctiona,  the  upjwr  ones  horizontally,  the 
middle  ones  obliquely  npwarda,  and  the  lower  ones  vertically  upwards,  so  lu?  to 
eonvergw  and  form  a  thick  faaciculutt,  which  crosses  the  inferior  angle  of  the 
scapiilik,  ami  occasionally  reeeivea  a  few  fibres  from  it.  The  muiiclo  ttien  curves 
around  ilie  lower  border  of  the  Teres  major,  and  is  twisted  upon  itself,  no  that 
the  auperior  fibres  become  at  first  posterior  and  then  interior,  and  the  vortical 
fibrea  at  firat  anterior  and  then  superior.  It  tlicn  terminates*  in  a  short  quadri- 
lateral tendon,  about  three  iuehcs  in  length,  which,  passing  in  front  of  the  tendon 
of  the  Terea  major,  is  inserted  into  the  botumi  ot  the  bicipital  groove  of  tlie 
humerus,  above  the  inserlioii  of  the  tendon  of  the  Pectoralia  mmor.  The  lower 
border  of  the  tendon  of  this  muscb  is  united  with  that  of  the  Tores  major,  the 
surfaces  of  the  two  Iwinjj  separated  by  a  bursa ;  another  bursa  is  sometimce  inter- 
posed  between  the  niuscie  and  the  inferior  angle  of  the  scapula. 

A  muscular  dip.  vnryinn  rrora  3  ti>  -1  inches  in  k-nRth.  niiii  rrom  J  to  |  of  an  lOch  brokd,  occ^ 
'onnIK-  nriuoit  from  Iht'  upper  vilgi'  of  the  l.iitiHniuitift  donii.  lUiuul  llie  ini<iil!«i  of  the  postrmr 
AA  of  Ihn  n\illii,  nnii  oro^^PS  the  axilln  in  frnnl  uf  the  a^illnr}'  vrssi'lt  nad  ni-rvpN.  to  join  ihr 
"^nJor  Durfaco  of  the  tendon  of  lh<"  !'petiirn!i«  imyor.  thn  Ciiriico.hmi;hiiilw.  or  the  f&Kciu  over  the' 
Biceps.  Tlio  jHinilion  of  IbU  nhnormal  slip  in  a  point  of  iulerest  in  ita  relation  to  llie  nxkllarr 
artery,  at  it  eroMea  ihu  vexKel  Just  nbovv  iW  apcit  usually'  si'k'cteil  fur  the  npplicalinn  of  a  litrft- 
tun-,  onH  may  mislesit  tlie  guryeou  iliiriuir  tlie  oiierati'tn.  U  mny  he  eiwily  [ec(-(rnix*d  by  Uic 
trnnnventD  tlirrciion  of  iu  fibres.  Pa.  Ktrutskhs  louni)  It  in  H  out  of  1UI>  *nbjfci».  occurring 
t  timea  un  both  nldcii. 

Bckitiant.  Ita  superficial  surface  is  8u1)eutancous,  excepting  at  its  upper  part, 
where  it  is  covered  by  the  Trapezius.  Bv  its  derp  sur/iux,  h  is  in  relation  with 
tiio  Erector  spinte,  tlic  Scrratus  posticus  mferior,  lower  Inturcoslal  mii.-*clc«  and 
ribs,  the  Serratus  magnus,  inferior  angle  of  the  scapnla,  Rlioniboideua  major, 
Infra-epinatus.  and  Teres  major.  Ita  outer  margin  is  sepiiraU>d,  helow,  from  the 
External  oblique,  by  n  Bmallcr  triangnliir  interval ;  and  another  triangular  interval 
exidL-t  bi^lween  its  upper  Imrder  and  the  margin  of  the  Trapexins,  in  which  the 
Intercostal  and  Khoinboideus  major  luateles  are  exposed. 

AVrt'cji.  The  Trapezina  is  sujiplied  by  the  spiiial  accessory  and  cervical  plexus; 
the  Lati.'isimua  dorsi,  by  the  subscapular  nerves. 

Second  Laykr. 

Levator  AnguU  Seapiilm.  Rliomlmideus  Minor. 

Rhomboid  ens  Major. 

J>Utertiim,  The  'I'mpeiiuii  must  be  ninuved  In  order  to  eljioBc  Ih*  next  lawr;  to  rfl%>rt  lW*i' 
the  muKcki  inuHl  be  iteluebed  frum  il»  utliielinient  Iu  tbo  cUviclc  and  (pine  of  ihc  »capula.  Bad 
turned  back  lowurds  the  spine. 

The  J,evator  Anyuli  Seapulx  is  situated  at  the  back  part  and  side  of  the  neck. 
It  arises  by  four  tendinous  slips  from  the  posti^rior  tubciwles  of  the  transverse 
processes  of  the  three  or  four  upfwr  ccrviad  vertebra* ;  these  Iwooming  flesliy  urc 
united  »>  as  to  form  a  flat  muscle,  which,  pa.<.sing  downwards  and  backwards,  is 
inserted  into  the  iKisU^ior  border  of  the  .ti;iipuliL,  bclvreen  the  superior  angle  aiid 
the  triangular  nino<jth  siirfitco  at  the  uml  of  the  spine. 

RdfUwTig.  Hy  ita  guperfirial  surjncr.  with  the  interment.  Trapeziiio,  and 
StflTDo-niiLttoid.  By  it«  <k<-p  sur/arp,  with  the  Spleniua  colli,  Transversalis  colli, 
Cervicalia  a.4e('ndens,  and  Serratus  posticus  superior,  and  with  the  transverse  oet- 
vieal  !ind  posterior  scapular  arteries. 

The  Hl'omlituUivf  iiinnr  arises  from  the  ligamentum  nnchie.  and  spinous  pro- 
cesses of  the  seventh  cervical  and  fii'st  dor.sal  vertebrxQ.     Passing  downwards  and 
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^^obtvartls,  it  is  inecrtcd  into  tlio  margin  of  tbe  triangular  Kinoolli  Mrfitee  fit  tho 
H  not  of  tliu  spiuv  of  tliti  acnpula.     I'tiu  ^mail  tiitiitclo  iri  tuually  Mi]>arated  trotn  the* 

■  Blioubuidaiu  tntyor  by  a  sliglit  c«iluUr  interval. 
m        Tbe  ithomMdetu  Major  L4  situated  imroediately  below  itie  preoccling,  tbe  ndja-' 

cent  tnargins  of  the  two  being  occuaionally  uniteii.     It  ari»ca  by  leiutinou.s  flbrcs 
from  tbe  spinous  proceascs  of  tbe  four  or  live  upper  doreal  vertehne  and  tlie  »upra- 
spinoiig  ligainflQt,  and  is  iuserted  into  a  narrow,  tcndiuoua  arch.  attAcbed,  almve,  toi 
tbe  triun^/Lilar  surtW-e  near  tbe  »pine;  below,  to  tbo  inferior  aiigle,  the  arch  beintfl 
ccmoecteti  to  tbe  border  of  the  scapula  by  a  tliin  incmbraac.     When  the  anMlj 
exteaila,  aa  it  occaflioitatly  doea,  but  a  ebort  diatanec,  the  muscular  fibres 

»   inserted  into  the  scapula  itself. 
Bflatiima.     By  their  superjiciai  aw/aee,  with  tho  intvgumcnt,  and  Trapezius; 
the  Rhoraboideua  major,  with  tho  Latissimus  donii.     By  iheir  derp  sur/are,  witl| 
the  Serratus  poetictis  superior,  poeterior  scapular  artery,  part  of  the  Enxtor  spini^  I 
the  Intercostal  muscU-s  and  ri'tM. 

Ifrrves.    These  mtisvles  arc  supplied  by  branchest  from  the  fifth  cervical  ncrvc^ 
and  additional  filiunmil^  (n»n  tlw  deep  brancbea  of  tbe  cervical  plexus  aru  diMrib- 
_    uted  to  the  Ijcvator  nnguli  Aoapulte. 

■  Actitms.  The  movementt*  ejected  by  tbe  preceding  muscles  are  numerous,  as 
may  bo  conceived  from  their  extensive  attachment.  If  the  bead  is  tixed,  the  upper 
pari  of  the  Trapez-iua  will  elevate  tbe  point  of  the  shoulder,  as  in  8U|)ponin{f 
weights;  when  tbe  middle  and  lower  fibrts  arc  broufiht  into  action,  partial  rotation 
of  the  ncapula  upon  the  side  of  the  chest  is  proiUK'i.si  If  tbe  shv>ul.lcra  are  fi-xed, 
both  TrapezJi  acting  together  will  draw  the  head  directly  backwards,  or,  if  only 

tuoo  acts,  the  head  is  drawn  to  tho  eorrewpoiidiu;^  side. 
The  Zatistimus  doni,  whoa  it  act«  upon  the  bumeriu,  draw:*  it  baekwarda  and 
downwards,  and  at  tlte  same  time  rolalois  it  inwardii.  If  ihu  arm  is  fixed,  the 
muscle  may  act  in  various  ways  upon  Uie  irunk ;  ihu.^,  it  may  raijfo  ihe  lower  riba 
and  assist  m  foreibtc  inspiration,  or,  if  both  anus  are  lixetl,  the  two  muscles  may 
ounsnire  with  the  Abdominal  and  great  Pectoral  muscles  in  drawing  tbe  wbofe 
trunk  forwards,  as  in  climbing  or  walking  ou  crutchct. 

The  LkvoJUst  anguli  stapulw  raises  tbe  superior  angle  of  the  xcapula  a^er  it  bas 
been  depressed  by  the  lower  fibrw  of  tbe  Trapezio.*.  whiLtt  tho  Klioml>oid  muscles 
carry  the  inferior  angle  backwards  and  upwards,  thus  producing  a  sligbl  rotation 
of  the  »capu!a  upon  the  aide  of  tlie  ohei<t.  If  the  abouldcr  bo  tixed,  me  I<evator 
scapulie  may  incline  tbe  neck  to  the  corresponding  side.  The  Ehombnid  niu»cles^ 
aetang  tiMidlier  with  tho  middle  and  inferior  fibres  of  the  Trapcaius,  will  draw  tbe 
flcapma  directly  backwards  towards  tbe  spine. 

TUIED  Lavkb. 

Serratus  Posticna  Superior.  Serratu^  Posticus  Inferior. 

e«i.i„;..-      J  Splcnius  Capitis. 

DmtflioH.  Titt  llilrt  hyi-r  of  mniicled  in  bronirht  into  rjnw  by  ihn  entirp  removal  of  ihe  pre- 
C^Bf.  tflffTlbcr  with  the   [.Btiuimns  d»r>i.     Tu  cfTwl   tliii,  lh<>   l.rvntnr  antriiii  eGnpula;  aod 
Rhunboid  miucln*  (huald  hi;  dciochi-d  acat  tlivir  iUAcriiim.  ami  rvllrvtott  uponrd*,  tliui  l^x^OBil^[ 
ihr  >>rml«*  poatifuii  (Qperior;  thv  l.nliiuiiiiiis  Aon\  thoul'I  tbvu  W  dividi'il  iu  thi?  niiddlp  by  %\ 
(vrtical  iactiiaB  csrrini  Itmn  iu  upper  tu  Its  lonvr part,  Hod  the  iH<>halvef  uf  the  luiincle  rvductwd,! 

The  &rra/M«  Postirxa  Superior  is  a  thin,  flat  muscle,  quadrilateral  in  form, 
situated  al  the  upper  and  back  part  of  the  tbomx.  It  arises  by  a  thin  and  brood 
aponctiro.iis,  from  the  lignmentum  nnchif  and  from  the  !ip)non<t  prooft<^ws  of  tbe 
law  cervical  and  two  or  three  upji«r  dorsal  vertelirm.  Inelininir  downwanls  and 
oatworils.  it  becomes  muscular,  and  i.s  ia-terted,  by  four  fltahv  digitanon.^  inio 
the  Qpper  borders  of  the  seoond,  third,  fourth,  and  fiHh  ribs,  a  little l>eyond  tbetr 
angle*. 
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Jifl<Ut«M.  By  its  euperfieial  sur/aix,  with  the  Trapeziui^  RbomboideL  an! 
5orr»tiu  maguus.  By  its  lieep  sur/acn,  with  the  SploDiiu%  ii[>pcr  part  of  tie 
Erector  itpitue,  Intorcoslal  mueclcti  luid  ribn. 

The  Sfiratui  Postkvs  Inferior  is  situated  opposite  the  junction  of  the  dorsl 
and  lumbar  regions,  is  uf  ua  irregularly  quadnlatend  form,  broiidcr  tbim  the  pn;- 
ceding,  and  sepanited  from  it  by  a  o«uaiderable  iiilcrvul.  ll  anscH  by  a  thin 
aponoarosis  from  the  eptuouH  pruucMscit  of  the  laiit  two  doreul  and  two  or  tlin-e 
upper  lumbar  vcrtcbno,  and  from  the  iutenqiinous  ligHtiicnts.  l^assiug  obliquely 
tipwords  iiud  outwards,  it  boooinus  (lv»hy,  aud  divides  into  four  flat  digitdltOD^ 
iimieb  are  inserted  iuto  the  lower  borders  of  tlie  four  lower  ribs,  a  little  beyond 
tbcir  anglers. 

Rrliilions.  By  its  tujxurfmal  srvrfatc,  it  is  covered  by  the  Latissimu!i  iloroi,  with 
the  apoiieurosia  of  which  il-t  own  n|x>neuTx>tic  origin  is  iii»cj>arably  blended.  By 
its  deep  tur/aet,  with  tlie  pooterior  aponeuroMS  of  the  Transversalia,  the  Erector 
gpiiue,  riba  and  Intercostal  muacles.  Ita  upper  margin  is  continuous  with  the 
vertebral  aponeurosia. 

The  vertabml  aponeurosis  is  a  thin  aponeurotic  lamina,  extending  along  the 
whole  length  of  the  back  part  of  tlie  thoracic  region,  serving  to  bind  down  the 
Erector  spiuo;,  and  separating  it  from  those  muscles  which  connect  the  spine  to 
the  upper  extremity.  Il  eonsists  of  longitudinal  and  transverse  fibres  blended 
togetner,  forming  a  thin  lamella,  which  is  atiacbod  in  the  median  line  to  the 
spinous  ])rocc»»cs  of  the  dorsal  verlebne  ;  externally,  to  the  angk^s  of  the  ribs ;  and 
below,  to  the  upper  border  of  the  Inferior  sernitus  and  U'udoii  of  the  Uiti^imus 
dorei;  aboTe,  it  pa±<aes  beneath  the  Spleuius,  and  blends  with  tlie  deep  lascia  of 
the  neck. 

The  S«rrntns  posticus  cnTirrior  shnnlH  now  he  ilt^tnchr^  from  its  origin  and  tnrned  ontwirdi, 
nfaca  Ibd  Spleuiiu  miucle  will  he  brnugbt  iiilo  view. 

Ilie  S/'lifnius  ii«  situated  at  the  back  of  the  neck  and  upper  part  of  the  dortal 
region.  At  its  origin,  it  is  a  single  muscle,  narrow  and  ]i»iinled  in  fonn ;  but  it 
soon  l»ecomes  broader,  and  dividoa  into  two  |iorliuns.  whii^li  have  sejMirale  inser- 
tions. It  arises,  by  tendinou.*  fibres,  from  the  lower  half  of  the  ligamentum 
nuclia-.  from  the  spinous  processes  of  the  last  cervical  and  of  the  six  upper  dorsal 
vertebrw,  and  from  the  aupra-spinous  ligament.  From  this  origin,  the  fleshy 
fibres  j»roceed  obliquely  upwards  and  outwards,  forming  a  broad  fiat  muscle,  which 
divides  IIS  it  aseenus  into  two  jiortions.  the  Sptcniua  capitis  and  Splenitis  colli. 

The  tplrm'vs  capitis  is  inserted  into  tbo  mastoid  process  of  the  temporal  bone,  and 
into  the  rough  surface  on  the  occipital  bone  beneath  the  superior  curved  line. 

Tlie  fptmi'is  ailli  is  inserted,  by  it-iidinous  fjiseieuli,  into  the  posterior  tubercles 
of  the  transverse  ]iroeesscs  of  the  three  or  four  upjjer  cervical  verlebne. 

The  Sjtlenius  is  se[)nrnted  from  its  fellow  of  the  opposite  side  by  a  triangular 
interval,  in  which  is  seen  the  Complexua. 

Jielalimui.  By  its  supnrjifial  sHr/ivf,  with  the  Trni»eaius,  from  which  it  w  sepa- 
rated below  by  the  Khomboidei  and  the  Serratiis  po.-<rieu!(  cuperior.  It  is  covered 
at  its  insertion  by  the  Sterno-niastoid,  By  il,s  iWp  nurfme,  with  the  Spinalil 
dorsi,  Lon^ssimus  dorsi,  Senii-s[iinalL3  colli,  Complexus,  Trachelo-mastoid,  and 
Trans vcrsalis  colli. 

NfTvta.    The  Splonius  and  Superior  serratus  are  supplied  from  the  external 

Eosterior  branches  of  the  cervical  nerves;  the  Inferior  serratus.  from  the  cxtcmil 
ranches  of  the  dorsal  nerves. 

Aclit."ui,  The  Serrali  arc  respiratory  muscles  acting  in  antagonism  to  each 
other.  The  Serratus  posticus  superior  elevates  the  ribs  and  is.  therefore,  an  insirt- 
ratory  muscle;  wliile  the  Serratus  inferior  draws  the  lower  ribs  downwards,  aJKi 
13  a  mu.scle  of  expinttion.  This  mustdc  ia  also  probably  a  tensor  of  the  vertebral 
aponeurosis.  The  Splenii  muscles  of  the  two  sides,  acting  toged3er,  draw  tbo 
head  directly  backwards,  assi^iting  the  Trajwaius  and  Complexus;  acting  sepa- 
rately, they  draw  the  head  to  one  or  the  other  side,  and  slightly  rotate  it,  turning 
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tbe  &oe  to  the  same  skle.    They  alao  ts/aat  in  aupporting  the  tiead  in  tbe  erect 
position. 

Pig.  Ifll.— Uiuclo*  ot  Uio  B*ck.     b<«[i  U7«r«. 


■■uiriM*  •*(■«' 
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Cervical  lirgian. 
Cervical  is  anceniU'rui. 
Transversal  is  i"<illi. 
Trachelo-  miutoid. 
Complex  us. 
Bivcntcr  cervicii 
Epiiiulis  ccrvicia. 


FOCKTH  LaYBE. 
Saeral  and  Luythar  Sfyitnu. 
Erectyr  spinaf. 

Dorsal  Region. 
Sacrolmnlijilis. 

Mu«;ulus  acr^-^^oriuK  nd  socro-lumbalem. 
Lon^i.«.'<iiiiii5  dursL 
Spinalis  dor^i. 

Diacftiott.  To  »poBc  (lie  mnsclps  of  ihc  firarth  layer.  Ihi?  Scmiti  nnd  Tdrlebml  aponearoth 
shoald  be  onliri'Ij-  remuvi'd.     The  Spli-niBi  may  thtra  bo  dFtachcil  b;  H'piirnliiig  iu  DllMbmciil* 

W  the  spioouB  processes,  und  refletimg  it  imlward*. 

The  Krwlor  Spinie  (Rg.  161),  nnd  its  prolongations  in  tlie  dorKi!  und  ccirical 
regions,  fill  up  the  vertebral  groove  on  each  side  of  the  s|>ine.  It  i»  cuvcrcd  in 
the  Itunbar  region  bj  the  lumbar  aponeuro.«i.s ;  yi  the  dorsal  re^on,  by  the  S«iTuli 
tnusclea  and  the  vertebral  ap<iiieuropis ;  and  in  the  cervical  region,  liy  a  layer  of 
cervical  fascia  continued  beneath  the  Trnpexiuii.  This  larg«  muscular  scad  tendinous 
tnnss  varies  in  size  and  structure  at  diil'ereut  parts  of  the  spine.  In  llie  sacral 
region,  the  Erector  eninie  is  narrow  and  pointt>d,  and  ita  origin  cliieflv  tendinous 
ia  rtructurc.  In  the  lumbar  rc^on,  it  bccomeH  enlarged,  and  forms  a  large  fleshy 
tnaas.  In  the  dorsal  region,  it  subdividcH  into  two  part<i,  which  gntdaally 
diminiiih  in  mkc  tis  they  ascend  to  be  inncrti-d  into  the  vcrtubne  and  ribs,  and  are 
gradually  lust  iu  the  cervical  region,  where  ii  number  of  e]iecinl  muscles  are 
superadded,  which  are  continued  upw:trd»  to  the  head,  wUioh  they  support  upon 
the  spine. 

The  Krector  S])in»  arises  from  the  sacroiliac  groove,  and  from  the  Anterior 
surface  of  a  very  broad  and  thitk  tondnn,  which  is  attached,  internally,  to  the 
spines  of  the  sacrum,  to  the  spinou-s  processes  of  the  lumbar  and  thri*«  loner 
dorsal  vortebrje,  and  the  aupra-siiinous  ligament ;  externally,  to  the  back  part  of 
the  inner  lip  of  the  crest  of  the  ilium,  and  w  the  series  of  eminences  on  tlic  pofr 
terior  part  of  the  sacrum,  representing  the  transverse  processes,  where  it  blends 
with  the  great  sacro-sciatic  licamont.  The  muscular  fibres  form  a  single  large 
llcehv  mass,  Imunded  in  front  by  the  transverse  processes  of  the  lumbar  vertebrie. 
and  by  the  middle  lamella  of  the  fascia  of  the  Transversal  is  muscle.  Opposite  (he 
lost  nb,  it  divides  into  two  parts,  the  Sacrodumbalis,  and  the  LongiFeimtis  dorsL 

The  S'lCTO-lumbalig  (Ilio^xwtalis),  the  external  and  smaller  jwrtion  of  the 
Erector  spinte,  is  inserted,  by  six  or  seven  flattened  tendons,  into  the  angles 
of  the  six  lower  ribs.  If  this  muscle  is  reflected  outward.*,  it  will  be  seen 
to  be  reinforcetl  by  a  series  of  muscular  slips,  which  arise  fnwn  the  angles  of 
the  ribs;  by  means  of  these  the  S;»cro-lumbalis  is  continued  upwards,  to  bo 
connected  with  the  upper  ribs,  and  with  the  cervical  portion  of  the  spinev 
forming  two  additional  musclea,  the  Musculua  accessoriua  and  the  Cervicali^ 
aacendens. 

The  Mim-ulua  aeccMoriiis  ad  aacro-luTnl'alem  arises  by  separate  flattened  tet>doiU^ 
firom  the  angles  of  the  six  lower  ribs:  these  become  muscular,  and  arc  finally  in- 
serted, by  separate  tendons,  into  the  angles  of  the  six  upper  rilis. 

The  Cervicalis  atemdnnj  is  the  continiiatinti  of  the  Acce»«orius  upwards  into  tbo 
neck  :  it  is  situated  on  the  itmcr  side  of  iJie  leudons  of  the  Acoewsoriiis.  arising 

»m  the  angles  of  the  four  or  five  upirer  ribs,  and  is  inserted,  by  a  serica  o? 
(lender  tendons,  into  the  posterior  tuborclea  of  the  transversa  prooee»es  of  the 
fbnrth,  fifth,  and  sixth  cervical  vertebra). 

Tlie  Lin'jmimwi  D(ir»i,  the  inner  aud  larger  portion  of  the  Erector  spioatv 
arises,  with  the  Sacro-lumbalis,  from  the  eommon  origin  already  toentioaed.  In 
the  lumbar  region,  where  it  is  as  yet  blended  with  tlic  Sacro-lumbalis,  some  of 
the  fibres  are  attaclied  to  the  posterior  surface  of  the  trans\-crsc  processes  of  the 
lumbar  vertebne  their  whole  length,  to  tlie  tubercles  at  the  back  of  the  articular 
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proMases,  and  to  (\m  1ay<-r  of  lumbur  fascia  oonnedod  with  the  apices  of  thsi 
tniUTVne  prouvKN^^  In  tlie  (toriutl  region,  tbe  LongtMimwi  dorai  is  inserted, 
bj  toDg  tliiii  uitdoiu,  into  the  ti])ii  of  the  trnntivertte  prooewes  uf  all  the  dorsal 
T«rt«bnb,  and  into  from  seven  to  eleven  ribs  between  their  tuben;lis  and  angles. 
This  mu«c!e  i»  continued  upwards  to  the  cranium  and  oervtcal  portion  of  ths' 
spine,  by  ineaos  of  two  additional  iascicuU,  the  Trausveraalis  colli,  and  Xnicbulo- 
austoid. 

The  Tranjtr^MUs  Colli,  placed  on  the  inner  side  of  the  Longi««imus  dorsi.  ariscti, 
br  long  tiiin  t«ndont^  fix>nt  the  aummit  of  the  tranitverHe  procc««eft  of  ihr  thinl, 
fourth,  fifth,  and  sixth  dorsal  vertcbne,  and  is  inserted,  by  similar  teudoiist,  into 
tbepooterior  tubercles  of  the  transverae  processes  of  the  five  lower  cervical. 

Tne  IVachfh- mastoid  lies  on  the  inner  aide  of  the  preceding,  between  it  and 
the  Comploxiis  muscle.  It  arises,  by  four  tendons,  from  the  tranavewe  processes 
of  the  third,  fourth,  fifth,  and  sixth  dorsal  vcrtebrie,  and  by  additional  separata 
teudooa  &om  the  ardcidar  processes  of  the  throe  or  four  lower  cervical ;  the  fibres 
Jbrm  a  small  muscle,  which  ascends  to  be  iniwrtcd  into  the  posterior  margin  of 
the  mastoid  proceed,  beneath  the  Splcniua  and  Stcrno-mastoid  muscles.  This 
small  mtuclc  is  almost  always  crossed  by  a  tondinous  iutcrecction  near  its  inser- 
tion into  the  mai^>id  process. 

The  SpiaaliM  Jioni  connects  the  spinous  processes  of  the  nppt^r  lumbar  and 
the  dorsal  vertvlmn  together  by  a  scries  of  inu^ciilar  and  tt-ndinouif  nlips.  which 
are  intimately  blendoil  with  the  Longi£«imus  dorsi.  It  is  situated  at  the  inner 
side  of  the  l(ongi.«»inmK  (toR«i.  arising,  by  tliree  or  four  tendotts  from  the  spinous 
prooessos  of  tlio  ftr^t  two  lumbar  and  the  last  two  dorsal  vertebrae :  these,  uniting, 
form  a  small  mu^tcle,  which  is  initerted,  by  separate  tendon.4,  into  the  sjiinoug 
iHX>oeases  of  the  dorsal  ve^teb^a^  the  number  varying  from  four  to  eigliL  It  is 
Ultimately  united  with  the  Semi-spinalis  dorsi,  which  lias  beneath  it. 

The  Spinalis  C.roieit  is  a  smill  muscle,  connecting  together  the  spinous  pro- 
oeasea  of  the  cervical  vertebra),  and  analogous  to  the  Spinalis  dorsi  in  the  dorsal 
ngioiL  It  varies  considerably  in  its  size,  and  in  its  extent  of  attachment  to  the 
Tsrtebrie,  not  only  in  different  bodies,  hut  on  the  two  sides  of  the  same  body.  It 
Qsnally  arises  by  fioahy  or  tendinous  slins.  varring  from  two  to  four  in  number, 
from  the  spinous  proceases  of  the  fifth  ana  sixth  ecrvicid  vertebra^  and  oecasitMially 
from  the  fml  and  second  dorsal,  and  is  inserted  into  the  spinous  process  of  the 
axis,  laiA  ooounonally  into  the  spinous  process  of  the  two  verteuriu  below  it. 
This  muscle  has  bccu  found  absent  in  five  c;tses  out  of  twcuty-fbur. 

The  Chmptej^'u  us  a  broad  thiuk  muscle,  situated  at  the  upper  and  back  part  c^ 
the  neck,  bem-atli  the  Splenius,  and  internal  to  ibe  prolongations  fron\  the 
Loogissimus  dorji.  It  arises,  by  a  Mtries  of  tcn<lon8.  about  seven  in  number,  ftom 
tlte  tips  of  the  tran.'<verse  processes  of  the  upper  three  donal  and  seventh  cervical. 
And  m>m  the  articular  prooe^i.'tc^  of  tlie  three  cervical  alwve  tliis.  llie  tendons  ■ 
ntiting  form  a  broad  muscle^  which  paibtes  obliquely  upwards  and  inwards,  and^ 
i*  inserted  into  the  innermost  depresition  between  the  two  curved  lines  of  the  occl- 
^tal  bone.  This  muscl^  about  ita  middle^  is  traversed  by  a  transverse  teodinous 
mtersectiou. 

The  Biwnhr  Oervieia  is  a  small  tasciculun,  situated  on  the  inner  side  of  the 
preoediu;^,  and  in  the  majority  of  oases  blended  with  it;  it  has  received  its  namo 
iiwo  having  a  tcmlon  intervening  Iwtween  two  fleshy  bellies.  It  is  somelinw» 
d<»cribed  as  a  separate  muscle,  arising,  by  from  two  to  four  tendinous  slips,  from 
Uie  transverse  processes  of  as  many  upper  dorsal  vertebrro.  and  is  inserlei),  oo 
(he  iimer  side  of  the  Coniplcxus.  into  the  superior  curved  line  of  the  oeeipitjil  bone. 
Bfieuiom.  By  Hmxr  juperficial  surface,  with  the  Trapezius  and  Spienius.  By 
their  ileef}  twf<ux,  with  the  Semi-s|)ina]is  dorsi  and  Semi-spinalis  colli  and  the 
Kecti  anil  Obliqui.  The  Bivcnter  cervieia  is  8ei)arnted  from  its  fellow  of  the 
opposite  side  by  the  ligamcntnm  nuchio.  and  the  Compiexu:*  from  the  Scmi- 
fVwnalis  colli  by  the  jtrofunda  cervicis  artery,  the  princeps  cerviois,  a  bnmch  of 
loe  occipital,  and  by  the  posterior  cervical  plexus  of  nerves. 
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Neroa.    The  Kreotor  spinie  and  it«  suMivisions  in  the  dorsal  region  are  Him. 

Elied  bv  the  extern*!  poflterior  brancheji  of  llio  lumbar  and  dorsal  uervea;  uie 
^rvicuifi  uoendeiu^  Transversalia  colli,  Trachelo-tnastoid,  and  Spinalis  oen-icis. 
by  the  external  poeterior  brancbea  of  the  cervical  nerves ;  the  Coiaplcxua,  by  the 
internal  poBtcrior  branches  of  the  cervical  norvc«,  the  euboocipiial  and  great 
occipital. 


Fifth  Laykb. 


Semi-dpinallit  Dorsi. 

Semi-apinalis  Colli. 
Multifidus  Spinse. 
Rotatores  Sifinai, 
Supra-apinalca. 
Inlor-spiaalcs. 


Extensor  Coccygis; 

iDtcr-lransverBalca. 

Bectus  Cupitis  Posticus  Hajor.^ 

Itcctus  C:ipitia  Posticus  Miooi 

Obi iq una  Siipurior. 

Obii<iuu«  Inferior. 


Pitnertion.  Thp  musclrs  of  the  precPilinK  layor  muni  bi-  n'ini)vi.d  by  dividiniir  nnd  tnmiaB 
luidc  the  ('iimplcxuii:  Ihrn  dc-Ucli  tlic  .Spiiialin  ami  LuuKUsimuH  iliini  rruni  tlidr  uttiiFhoirnr^ 
and  diviiii'  thu  Knwtor  spina-  nt  iis  cciuiicciiou  K-Iow  lu  IIil-  jutnil  uud  luiubur  eiuuen,  mid  luni 
U  outward.  I'lie  muacle*  fllUug  up  the  inlorv&l  liotweea  the  spinous  uud  IrausT^rso  prix'VMM 
are  then  exposed. 

The  Semi'spinales  mnscka  connect  the  transverse  and  articular  prooeeses  to  the 
spinous  proccssoa  of  the  vertebrse,  cxtunding  from  tlwj  lower  part  of  the  dorsal 
region  to  the  upper  p.irt  of  the  cervical. 

The  snni-spuialU  dorsi  eonsists  of  ft  thin,  narrow,  fieshy  fasciculiia,  interposed 
bctvrcon  tcnauiis  of  cunHideruble  length.  It  ari.se!4  by  a  t«erie«  of  small  tendons 
from  the  tranavtrrse  proce.Sf^es  of  the  lower  dorsal  vertebrae,  fWwn  the  tenth  or 
eleventh  to  the  fifth  or  sixth;  and  is  inserted,  by  five  or  six  tcmloiiM,  into  the 
spinous  processes  of  tliu  upper  four  dorsal  and  lower  two  cervical  vertebras. 

T\k  irmispinalii  mlli.  tliieker  tlmn  \\w  prec^iliug,  arise«by  aitcrk'sof  tciidinoos 
awd  fleshy  points  from  the  trmisversii?  proeesses  of  the  u])per  four  dorsal  vort«hr», 
and  from  the  nriiculnr  iirooe.-ses  ol'  the  cervical  vcrtobne  (lower  four) ;  and  i« 
inserted  into  the  spinous  processes  of  four  oervii^^al  vertebrin,  from  the  axis  1o  the 
ilfUi  cervical.  1'iie  fasciculus  conneoted  witli  the  axis  is  the  largest,  and  chiefly 
muscular  in  structure. 

Hflalioiia.  By  their  superfifial  gur/ace,  from  below  upwards,  with  the  I/>ngis- 
simus  dorsi.  Spinalis  dorsi,  Splenius.  Coraplexus,  the  profunda  oor\'ii^is  and  prin- 
ceps  eervicis  arteries,  and  the  jmsterior  cervical  plexus  of  nerves.  By  their  deg) 
surface,  with  the  Multilidus  spiuEe. 

The  ifuUiJidus  Spinx  cousii-tfl  of  a  number  of  fleshy  and  tendinous  badculi, 
which  fill  up  the  groove  ou  either  side  of  the  spinous  proccssea  of  the  vertebno, 
from  the  siwnmi  to  the  axis.  In  the  sacral  reKioo,  these  fascicuU  arise  from  the 
bitek  of  the  anerum,  as  low  as  the  fourth  sacral  furanicu ;  sind  from  the  aponeurosis 
of  origin  of  the  Erector  spina*.  In  the  iliac  rejrioii,  they  arise  from  th«  inner 
Kurface  of  llie  posterior  superior  spine,  and  posterior  siioro-iliao  ligamcnta.  In 
the  lumbar  and  eorviciil  regions,  they  arise  from  llie  artieuhir  processes;  and  in 
the  dorsal  region,  from  the  transverse  processes.  Eacli  fasciculus  nsccndioff 
obIi<)uely  upwarda  aud  inwards,  is  insorted  into  the  lamina  nnd  whole  length  ffl 
the  spinous  process  of  tho  vertebra  above.  These  fasciculi  vary  in  length;  the 
most  anperfiiuftl,  the  longest.  ]mB8  from  one  vertebra  to  the  third  or  fourth  above; 
those  next  in  order  pass  from  one  vertebra  to  the  second  or  third  above;  wfatlat 
tho  deepest  connect  two  contiguous  vcrtebrtc. 

Relations.  By  itt  superficial  tnrffire,  witli  tlio  Longissimus  dorra.  Spinalis  dorsi, 
Semi-sninalis  dorsi,  and  Semi  spinalis  colli.  By  Kla  -ivp  gur/ace.  with  the  lamiofe 
and  spmoua  processes  of  the  vertebrae,  and  with  the  Itotatores  spinie  in  th«  dorsal 
region. 

The  liotatores  Spinm  arc  found  only  in  the  dorsal  region  of  the  spine;  beneath 
tho  Multifidus  spina);  they  arc  eleven  in  nnmbor  on  each  aidei.     Each  musclfv 
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vbicti  is  snuill  ami  itoitn>wlini  fiuaHriliitftml  in  form,  arises  from  tlic  upper  and] 
back  part  of  lUe  traasversf  prociefta,  ami  Lt  insertwi  inlu  llie  lower  1ii>ni«r  and 
outer  HUrraoe  of  the  lamina  of  the  vertebra  abov«,  the  llhre#  extending  as  fat 
inwarda  aa  the  root  of  the  apinoua  process.  The  first  is  found  between  tlie  first 
aud  second  dorsal ;  the  last,  bctwceo  the  eleventh  and  tweliUi.  Sfonietimeii,  the 
Dambor  <rf  these  muscles  is  dimioisbed  by  the  absence  of  one  or  more  IVom  the 
upper  or  lower  end. 

The  Supraspinalfs  consist  of  a  eerica  of  fleshy  bands,  which  lie  on  the  spinous 
pTooesscs  in  the  cervical  region  of  the  spine 

The  InUr-apinate»  arc  short  miLHcular  fasciculi,  placed  in  pairs  between  th« 
spinous  processes  of  the  contiguous  vertebra?. 

In  the  cTvieat  Tr<jii>n,  thi-y  arc  most  distinct,  aud  consist  of  six  pairs,  the  first 
being  wtuntwl  Iwtwoon  the  tiiux  aud  third  vertebra,  and  the  last  between  the  last 
oemeol  and  the  first  dorsal.  They  are  small  narrow  buudlus,  attached,  above 
and  below,  lo  tlie  apioes  of  lUe  spinons  prooessea. 

In  the  ilonal  region,  they  are  found  between  the  first  and  second  vcrtebrie,  (md 
occa.4ionally  between  the  second  aud  third :  and  below,  between  the  eleventh  and 
twelfth. 

In  the  htmlar  rerfitin,  there  are  four  pairs  of  these  muscles  in  the  intervals 
between  the  five  lumbar  vertcbno.     There  is  also  oocasionallv  one  in  the  inter- , 
Rpinoits  space,  between  the  lost  dorsal  and  first  lumbar,  ami  between  the  fiflh 
lumbar  and  tlie  sacrum. 

The  Extetuor  Coceygii  is  a  slender  muscular  fascicular  occasionally  present, 
which  extends  over  the  lower  part  of  the  posterior  suiiaco  of  ibo  sacrum  and 
ooocyx.  It  ariavs  by  tendinous  fibres  from  the  last  bone  of  the  sacrum,  or  first 
piece  of  the  coccyx,  and  passes  downwanbi  to  be  inserted  into  the  lower  part  of 
the  cwoyx.  It  IS  a  rudiment  of  the  Exten.^c>r  muscle  of  the  caudal  vertebriu 
present  in  some  animab. 

The  Intrr-trawvcrsalea  are  small  muscles  placed  between  the  trausverso  pro- 
eofises  of  the  vcrtebne. 

Iti  the  cerviml  n-yioti,  tliey  are  most  developed,  oonsi-sting  of  two  rounded 
muscular  and  tendinous  faseiouli,  which  pass  1>etwcen  the  anit-rior  and  posterior 
labcreles  of  the  transverse  processes  of  two  contiguous  veriebrie,  boiny  separated 
from  one  another  by  the  anterior  branch  of  a  cervical  nervev  which  lies  in  the 
groove  between  them,  and  by  the  vertebral  artery  and  vein.  In  this  redon,  there 
are  seven  pairs  of  these  muscles,  the  first  being  between  the  atlas  and  axis,  and 
the  hwt  between  the  seventh  cervicnl  and  first  dorsal  vertebra. 

In  the  dorsal  rvgion,  they  are  le-iist  developed,  cousi^ting  chiefly  of  rounded 
tendinoos  cords  in  the  inter-transverse  Bpuces  of  the  upper  dor«il  vertcbne;  but 
between  the  transverse  processes  of  the  lower  three  dorsal  vertebne  and  the  first 
lumbar,  they  arc  muscular  in  structure. 

In  the  lumbar  rryfon.  they  are  four  in  number,  and  oonjiist  of  a  single  muscular 
layer,  wbieb  occupies  the  entire  interspaoe  Wtween  the  transverse  processes  of 
the  lowest  lumbar  vertebne.  whilrt  tho.*e  l>elween  the  trao-iverse  processes  of  the 
upper  lumbar  are  not  attached  to  more  tlian  half  the  breadth  of  the  process. 

The  Secttts  Capitis  Potticw  Major,  the  larger  of  tlie  two  Recti,  arises  by  a 

Cted  tendinous  origin  from  the  spinous  process  of  the  axis,  and,  becoming 
(ler  as  it  ascends,  is  insertwl  into  the  inferior  curved  line  of  the  oecipit,al  bone 
Bad  the  surface  of  bone  immediately  below  it.  As  the  muscles  of  the  two  sides 
BBoend  upward*  and  outwanls.  they  leave  between  them  a  triangular  space,  in 
which  are  seen  the  Recti  capitis  postioi  minores  muscles. 

RelatiotiJi.  By  its  mptrjunal  auT/'acf,  with  the  Comploxus,  and,  at  its  insertion, 
with  the  Superior  oblitiue.  Bv  m  <ie^  turfofe,  with  the  posterior  areh  of  tJie 
alia.'*,  tin-  posterior  oecipilo-atloid  ligament,  and  part  of  the  tx.-cipital  bone. 

Tlie  B'vtiu  Capitis  Paaiictts  Mtnnr,  the  smallest  of  the  four  muscles  in  this  region, 
fa  of  a  triangular  shape ;  it  arises  by  a  narrow,  pointed  tendon  fmm  the  tubercle 
00  the  posterior  arch  of  the  atlas,  and,  becoming  broader  a&  it  ascend^  ia  inserted 


into  the  tough  surface  iMmcutli  the  iufcrior  cnrvod  Imc.  nearly  n«  fnr  as  tlie  ton- 
mcii  tDf^piuiii,  nu»r(;r  to  tlic  iniddto  liiiu  tlinu  tlie  prvoutUiij^. 

lirlatioM.  By  it^  mptrficial  tur/tiee,  wiUi  llie  Coiiipiexus.  By  its  d/xp  turjaoe, 
with  th«  posterior  occipito-atloid  ligameut.  I 

llie  Obli'iuw  Inferior,  the  brg«»t  ol'  th«  two  oblique  musdea^  ftrinci  from  the      I 
apex  of  the  ii])inou8  ]irocei48  of  the  axi«,  and  passeH  aunoat  horissoatally  outttard^ 
to  be  in»«encd  into  the  apex  of  the  trnmiTerac  proceas  of  the  atlas.  ' 

firhiiom.  By  its  ttiperficial aur/ojx,  with  the  Complexufi,  and  is  croescd  l)y  the 
pa^erior  branch'  of  the  second  cervical  nerve.  By  ila  deep  surface,  with  the  ver- 
tebral artery,  and  poslerior  occipito-atloid  ligament. 

The  Mliijum  Sujicrior,  narrow  below,  wide  and  expanded  above,  amce  by  tcn- 
dinoua  fibres  from  the  upper  part  of  the  transverse  process  of  the  alias,  joiuiuij 
uritb  the  inscrtioQ  of  the  preceding,  ami,  passing  obliquely  iipwanls  and  inwards, 
is  inserted  into  the  occipital  bone,  between  the  two  curved  lines,  vxtentnl  to  tlie 
CoinplcxuR.  Bttvreca  the  two  oblique  muscUa  and  the  Kectiu  jxiwticu*  major,  a 
tfittiipular  interval  existji,  in  which  are  seen  the  vertebral  artery,  and  the  posterior 
branch  of  the  jiiiboceijiital  nerve. 

Ii<latiim».     By  its  mijirrfinat  sur/myt,  with  the  Com]»lexus  and  Trachelo-m aatoid^^ 
By  itii  4ffp  surfiKe,  with  the  i>o»lerii>r  oceipito-atlotd  ligamenL  J^M 

\erivji.  Tlie  Semi  ■spina!  is  dorsi  and  llotatores  spinie  are  enpplied  by  ih^™ 
internal  posterior  branches  of  the  dorsal  nerves,  'lite  Scmi-spinalis  colli,  Snpra- 
spiiuiles,  and  Inier-spinalea,  by  the  internal  posterior  brancuca  of  the  cervical 
nerves.  The  Inlcr-transvcrsalcs.  by  the  internal  posterior  branches  of  the  cervical, 
dor^ial,  and  lumbikr  nerves.  And  the  Multifidus  spiiue,  by  the  same,  with  the 
addition  of  the  intermd  jiostcrior  branches  of  the  sacral  Dervcs.  The  Heeti  an4^ 
Obliqui  muscles  arc  all  su])plied  by  the  suboecinital  and  great  occipital  ner\'c&^H 

Aclt'oM.  The  Erector  Bpiiiie,  comprising  the  Sacro-lumbaliv,  with  its  acwwor^" 
musclo:s  the  Longidsimus  dorai  and  Spinalis  dorsi,  stt-rvex,  as  it«  name  imobos.  to 
maintiiin  the  spine  in  the  erect  posture;  it  also  serves  to  bend  the  truuk  backwards, 
when  it  is  requireil  to  connierbaliinec  the  influence  of  any  weight  at  the  fVont  of 
the  body,  as,  for  in:slance,  when  a  lieavy  weight  i«  i<;UK|icnded  from  llie  neck,  or 
when  there  is  any  great  abdominal  develo]nnenl,  as  in  pregnant  women  or  in 
abdominal  dropsy;  the  peculiar  gait  under  such  oircum.-«tances  depending  upon 
the  Hpine  being  drawn  backwards,  by  the  counterbalancing  action  of  the  Kructor 
spina!  murtclea.  The  continuation  of  these  muscles  upwards  to  the  neck  and  head 
steady  and  preserve  the  upright  position  of  these  several  parts.  If  the  Sac«>. 
lumbalis  and  Longissimus  dorsi  of  one  side  act,  they  serve  to  draw  down  the 
chest  and  spine  to  the  corresponding  side.  The  Museulus  accessoriua,  takioe  its 
fixed  point  from  the  cervical  vertebra),  elevates  those  ribs  to  which  it  is  atta^ed. 
The  MultiJi<bis  spinto  acts  successively  upon  the  different  segments  of  the  spine; 
thus,  the  lateral  ]tart«  of  the  sacrnm  furnish  a  fixed  point  from  which  the  fasciculi 
of  this  muscle  act  upon  the  himbar  region ;  these  then  become  the  fixed  points 
for  the  fa.■^;icuIi  moving  the  dorsal  region,  and  so  on  througliovit  ihe  entire  length 
of  the  spine.  It  is  by  the  euocessive  eonlraetioii  and  reIii.\alioti  of  the  s(.'p»rate 
fasciculi  of  this  and  other  muscles,  that  the  spine  preserves  the  erect  posture  with- 
out the  fatigue  that  would  necessnrilv  have  existi-d  had  this  movement  been 
nccoroplisbed  by  tlie  action  of  a  single  muscle.  Tlie  Muitit^dus  ."pimc,  liesidos 
preserving  the  erect  position  of  the  spine,  serves  to  rotate  it,  so  thai  the  frout  of 
the  trunk  is  turned  to  the  side  oppoi^ite  to  that  from  which  the  muscle  acts,  ibis 
muscle  being  assisted  in  its  action  by  the  Ohliquu^  exlerntis  abdominis  The 
Compk'xi.  the  analogues  of  the  Multilidus  spinai  in  the  neck,  draw  the  head 
directly  backwards;  if  one  muscle  acta,  it  draws  the  head  to  one  side,  and  rotates 
it  so  that  the  face  is  turned  to  the  opposite  side.  The  liectuscanitis  posticus  minor 
and  the  Superior  oblique  draw  the  head  backwards;  and  the  latter,  fnim  the 
obliquity  ill  the  direction  of  its  fibres,  may  turn  the  face  to  the  opposite  side. 
Tlie  HectUH  capitis  puslims  miijur  ami  the  Obliquiis  inferior  rotate  the  aihiji,  an^ 
with  it,  the  cranium  round  the  odontoid  process,  and  turn  the  face  to  tbe  san^w  ude. 
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_Tho  muBcIea  in  thia  region  are  tbe 

Obltqnus  ExtcniiiH. 
Ohliquus  Inlcroujt. 
Trans  vcrsul  18. 


Rocttis. 
Pyrnmidftlis. 
Qtuidratua  Lumbonim. 


Di*»erli<m  (Ag.  IfiS).    To  ilin^^ct  the  abdominnl  mQKlcii,  ■  rertical  tncinon  shuulit  In:  nude 
from  the  nn^iriirm  cnrtiliigi<  to  thi-  pubcs ;  a  SL-coni] 

obtiqw  iDriiinti  should  PXl.'iiJ  fruin  the  uiiibilieut  Vi%.  163.— U!si*<:Uou<i(Al»!oinan. 

npWBfdi  Mtd  oulwarili  lu  ihe  uuter  Hurlnce  uf  the 
cMrt,  u  high  lU  ilie  luwer  bun)«r  uf  the  fiflli  ur 
•isih  rih:  mm  a  iliirii.  cuniiiieDcing  toiilouy  lietwen 
tk«  nMhilicua  and  pulies,  thoiilil  pa«e  inwEverM'l^ 

mtwanls  to  the  aoierior  tuperior  ilinc  s]iiar.  and  (    |  ^^ 

aloDK  the  crrat  of  the  iliom  iw  hr  as  its  poBterior 
third.  Thio  thnt>  flupa  iDcliiilei)  bflwven  lh«se 
iDCMiaiM  ihiwld  ihna  bw  rrllei't«<l  frvm  vilbio  out- 
wde,  in  the  liau  i>r  tllrvelion  of  Ibe  mnKcular 
ItbrM.  If  Beceuarj.  lfa«  Bbdominnl  maRcln  trntj 
b«  nutd«  Muo  ^>f  inflaliitg  lh«  poritoneul  cuvii/ 
thnwgli  the  umbiliciu. 


\ 


\y 


J. 

'/ 

ma  HI  a 


The  Ex{fmai  Obliqw  ifut<:U  (fig.  K>SX 
so  called  from  Uic  direction  (if  \\»  Jibrea, 
i«  situated  on  llie  side  and  fore  part  of 
the  abdomen ;  being  tho  largest  and  tho 
moKt  su])erQcial  of  the  tliree  flat  muscles 
in  this  reeioD.  It  is  broad,  tltin,  irregu- 
larly quaarilnteml  in  form,  its  muscular 
portion  occupying  the  Mde,  ita  apoticurosia 
the  anterior  wall  of  that  cantv.  It  arina^ 
by  eight  fleshy  digitaiiona,  from  the  ex- 
t^nal  Burfiice  and  lower  bordcra  of  tbo 
eight  inferior  riha;  thcao  dijpbitioua  arc 

arranged  in  an  obliqui;  line  running  downwards  and  bftckwardB,  thw  upper  ones 
Iteiog  attached  elosc  to  the  curtilages  of  tbe  corresponding  ribs,  the  lowest  to  the 
apex  of  tbe  cartilage  of  the  li>«l  nb,  tlie  intermediate  one^  to  Ibe  ribs  at  ituntc 
diHtanee  from  tbcir  <;»rtil(iges.     The  £ve  ttu}>erior  fierrations  increase  in  size  from 
abot'e  dowTiwari.b!,  and  are  received  between  corresponding  proooeses  of  the  Ser- 
ratUd  maguua;  the  three  lower  ones  diminish  in  idze  from  aliove  downwards, 
receiving  between  them   oorresjtonding   processes   from   the   Latt^iinus  <lor»i. 
From  theM  nttaehments,  the  fleshy  fibres  proceed  in  variou.i  directton.4.    Thosei 
from  the  lowest  ribs  patM  nearly  vertically  downivards,  to  be  inserted  into  tliQ' 
anterior  half  of  the  outer  lip  of  the  crest  of  the  ilium;  the  middle  and  upper 
fibriM,  directed  downwards  and  forwards,  terminate  in  tendinous  fibres,  which 
spread  out  into  a  broad  ajmneurosis.     This  aponeuroaif^  Joined  with  that  of  the 
opoGciite  muscle  along  the  median  line,  covers  the  whole  of  the  front  of  the 
abdomen:  above,  it  is  connected  with  the  lower  border  of  the  Pcctoralis  major; 
below,  its  fibres  are  closely  aggregated  together,  and  extend  obliquely  across  from 
the  anterior  superior  spine  of  the  ilium  to  the  spine  of  the  0.1  pubis  and  the  pec- 
tineal line.     In  the  median  line,  it  interlaces  with  the  aponeurosis  of  the  opposito 
nmscle,  forming  the  Unca  alba,  and  extends  &om  the  ensiform  cartila^  to  the 
qrraphysts  pubi^s. 

Toat  portion  of  the  aponeurosis  which  extends  between  tbe  anterior  Knpcrior 
IfMnc  of  the  Itium  and  the  spine  of  t>io  os  pubis,  is  a  broad  band,  foldol  inwardj, 
■ad  continuous  bel'>w  with  tlie  fascia  lata;  it  IS  called  Povparfa  {iiinmntt,     Thej 
porttoD  which  w  rcfli^iied  fr'nii  i'onjuirt'n  ligament  bttckwarda  and  inwards  into  Iho 
pectineal  line  is  oallod  Gimlxnutt'a  hi/ament.    From  the  point  of  attachment  of 
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tho  latter  to  the  pectineal  line,  a  few  fibres  pnss  upwnnla  and  inwards  beneath  the 
inner  pillar  of  ;be  ring,  to  iho  linea  alba.  I'liey  diverge  as  they  ascend,  and  I'omi 
a  thin,  triangular,  tibrous  banii,  which  is  called  the  trianguhr  liyamaU. 

In  the  aiKineunwis  of  the  Kxternal  oblique,  immediately  above  the  crcBt  of  ihe 
OS  nubifl,  in  a  trianguliir  opening,  the  external  ainlomiiuil  ring,  formed  br  a  aepa* 
ration  of  ihu  ^htQn  of  the  aponeuroHis  in  this  i;ituatiuu ;  it  seni'ca  for  the  trans- 
'tniiieioa  of  the  apernutio  cord  in  the  mali^  and  the  round  ligament  in  the  female 


F!)[.  163.— Tb*  Extcnul  ObU^ue  Uiuole. 
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This  opening  ia  directed  obliquely  upwards  and  outwards,  and  corrcRnoatifl  with 
tlie  course  ol'  the  fibres  of  the  apononroaia.  It  is  hounded,  below,  by  tne  crest  of 
tlie  OS  pubis ;  above,  by  some  curved  fibres,  which  pass  across  the  aponeuro«iijt  at 
the  upper  angle  of  the  ring,  ao  as  to  incroaae  its  strength ;  and.  on  either  sid^  by 
the  margins  of  th«  aponeurosis,  which  are  called  tfie  pillara  0/  Iht  ring.  Of 
these,  the  external,  which  is.  at  the  same  time,  inferior,  from  the  oWiquily  of  its 
direction,  is  inserted  into  the  spine  of  the  os  pubis.    The  internal  or  superior 
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pillar.  Wing  attached  to  the  fnml  of  the  symphysis  pubis,  interlaces  with  tb*  ( 
tv:i])ondiiig  6t>res  of  the  opposite  miuclv,  that  *>(  the  right  Wing  MUiwrficial.  To 
tli«  maivias  of  the  piJIam  of  the  external  ubtlominul  ring  in  Attiiciieti  ati  oxc«Mlitigl] 
thin  ana  delicate  (iuwia,  which  in  proluiigvd  dowu  over  the  outer  surlh«e  of  tbv' 
cord  and  teotisL  Thi^  has  nx-civvd  the  name  of  ifUeratiumnar  /(oda,  ttma  its 
attachment  to  the  pillars  of  tho  rin((.  It  i»  nWcaJled  th«  txlfmaltjxTmatic/aacia, 
from  being  the  moHt  external  ol~  tliu  fasciii,-  which  cover  the  spermatic  eord. 

Rttatimu.  By  it«  fj:((X»«ii  aur/ace,  with  the  superficial  tju^cia,  superficial  epi- 
gastric and  circumtlex  iliac  vessels^  and  some  cutaucouii  nerves.  Bv  its  inUmal 
tarfate,  with  the  Internal  oblitiue,  the  lower  part  of  the  eight  infenar  ribs,  and 
Intercostal  miLiclefl,  the  Cremanter,  the  spermatic  conl  in  the  male,  and  mund 
ligament  in  the  female.  Ita  poalerior  harder  is  occasionally  overlapped  bv  the 
Latissimus  dorsi ;  sometimt-.'t  an  iott'rval  exists  betwoejrthe  two  muscles,  in  wliich 
is  soon  a  portion  of  the  Internal  oblique. 

JDuMrfioia.  The  Estemal  oblHjm?  slaoulJ  now  be  detocUed  by  dividing  it  acroM,  JokI  in  Troot 
of  lla  stMchmedt  \o  Ihe  rih».  u  Tar  an  its  pMlerltir  borilpr.  ninl  hj  BpparatitiK  it  below  Trom  Iho 
crest  of  Ihc  illpni  a»  h,f»  the  )<pia« ;  Ihc  maiiclf  ilmiilil  tlirn  be  ciiri'rulty  Kvparaletl  from  iho 
Inlcnial  i>biii]iie.  which  li«s  bcnrjilh.  niii]  tonK'd  townrtli  lliu  upfiusito  side. 

TL«  ItitfTHul  Oblique  Mutclc  (Bg.  lOi),  thinner  and  smaller  tlian  the  preceding, 
tig.  IM.— Thfl  Inlnnal  Obliqiw  Husola. 
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beoeatb  vbicb  it  lies,  is  of  an  irregularly  quadrilateral  form,  and  situated  at  the 
sde  and  fore  port  of  the  abdomen.     It  ariwM,  by  fleshy  flbrcH,  fW>ni  the  outer  balf 
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of  Poupart's  liRamcnt,  beingr  attached  to  the  groove  on  it«  upper  sorfiioc ;  from  tlic 
aiitcrior  two-thirds  of  the  middle  lip  of  thecri-«t  ofthc  ilium,  uiti  from  tliu  lumbar 
fttfluio.  From  tliu  origin,  thv  fibix»;  divvrgu  in  difli-R-iit  diructions.  Tho«c  (rvm 
PoupiiTt'n  lignmeat,  few  in  mimbcr  aud  palor  in  ojlor  than  the  re«t,  arch  doii'n> 
waruK  luid  inwanU  across  tbo  sfiurmatic  con.1,  to  bo  insterUxi,  conjointly  wilb  lhot*e 
of  th«  IVaiiavorsaiis,  into  the  crest  of  the  o«  pubis  and  ]K;clineal  line,  to  Uie  «xl«nt 
of  half  nn  inch,  forming  the  conjoine«l  tendon  of  iho  Inlernul  oblique  and  Tran*- 
vorealis;  ihoso  from  the  (interior  »iiperior  iliac  ^itine  am  horizoDlol  in  tlK'ir 
direction,  whilst  those  which  arise  fVom  the  fore  part  of  the  cre»t  of  the  ilium 
pass  obliquely  upwards  and  inwards,  and  terminate  in  an  aponeurosis,  which  is 
coDtiniKil  Torwiirds  to  the  liiica  idba.  The  most  i)ostcrior  fibres  ascend  almost 
vcriicidly  npwiirdri,  to  bo  inserlod  into  the  lower  border*  of  the  cartilages  of  Ui« 
four  lower  ribs,  being  continuous  with  the  Internal  iiiteroostal  muscles. 

The  conjoined  tendou  of  tlie  Internal  obltiitie  and  TransvorsalU  is  inscrtol  into 
the  crest  of  the  oa  pubis  and  j>ectinea1  line  immediately  behind  the  external  abdo- 
minal ring,  serving  to  protect  what  would  otherwise  be  a  weak  point  in  the 
abdomen.  Sometimes  this  tendon  is  insufficient  to  resist  the  pressure  from  within, 
and  is  carried  ibrward  in  front  of  the  protrufuon  through  the  external  ring,  form- , 
ingono  of  the  coveringB  of  direct  inguinal  hernia. 

The  aponeurosia  of  tne  Internal  ohRquc  is  continued  forward  to  the  middle  li 
of  the  abdomen,  where  it  joins  with  the  aj>KncurosU  of  Oic  opposite  muscle  at  t 
linea  alba,  and  extends  from  the  margin  of  the  thorax  to  the  pubes.  At  the 
outer  margin  of  the  Kcetus  muscle,  this  aponeurosis,  for  the  upper  threc-foiirtha 
of  its  extent  divides  into  two  lumelhe,  w^iich  i>as»,  one  in  front  and  the  other 
behind  it,  inclosing  it  in  a  kind  of  sheaLli,  and  reimiting  on  its  inner  border  at 
the  linea  allui:  the  anterior  layer  Is  blended  with  the  aponeurosis  of  the  External 
oblique  mnsole,  the  posterior'  layer  with  that  of  the  Transvcrsalis.  Along  the 
lower  fourth,  the  aponeurosis  passes  altogether  in  front  of  the  Koctua  without 
any  separation. 

Relations.  By  its  fxtimtal  iturfaix,  witli  the  External  oblique,  Latissimu*  dord, 
spermatic  cord,  and  external  ring.  By  its  inkmal  «/i;/Wfl,  with  the  Tnin^vt-rsailis 
muscle,  Ihacia  transversa  lis,  internal  ring,  and  spermatic  cord.  Its  lower  border 
formis  the  upper  boundary  of  the  spermatic  canal. 

DimrirU'tin.  The  laluniDl  oblique  ahoulil  how  Ite  <l«lai-lje<l  In  onler  lo  fxposp  )b*  TransvrN 
snii*  brnrnlh.  I'hi^  mav  be  cITeeied  \i\  iltviiliD^  llic  min^i'Ip.  iihov«,  at  itn  BtlacliniPiit  to  ibc 
lib* :  bcliiw.  at  iU  coniM-clion  with  Pniipan'*  ligament  itnd  the  rrcit  or  the  itinin.  uml  tn-'hiod,  bj 
a  verlical  incwion  cxli-a<lina  fttml  the  lu»t  rib  to  Ihi'  rr«l  o{  the  ilium.  The  uiuwcle  shoulil  ptfr 
rioQslj'  be  niHile  tt^nae  bj  ilrnwiiif^  upun  it  with  the  liii^^'n  ot  the  lefl  b»Di).  nod  ir  ilH  iliviH(>D 
is  carefully  effected,  the  cellular  luieiral  belwoen  il  nnd  the  Tmnnversiilis.  a«  well  m  thr  dirrc- 
tion  or  thn  lihrf't  of  ihp  latter  amfcie,  will  nlTord  n  cli'nr  triiUIr  tri  their  tcpnraliott ;  alonji  the 
cri'tt  of  the  ilium  the  cirrumlirx  iiine  vesuflii  arv  iiilprpofd  between  them,  uiid  ("nu  au  iia- 
portaat  i^uide  in  nepuratiti);  them,  'I'bn  muncle  nhtmlU  then  bu  thrown  TurwardB  luwunl*  tbe  liaea 
albo. 

Tlio  Transversalis  mmrh  (fig.  16,^),  so  called  from  the  direction  of  its  fibres,  is 
the  most  internal  flat  muscle  of  the  abdomen,  being  placed  immediately  beneath 
the  Intcnml  oblique.  It  arises  by  fleshy  fibres  from  the  outer  third  of  Poupart's 
ligament,  from  the  inner  lip  of  the  crest  of  the  ilium,  its  anterior  two-thirds,  from 
the  inner  surfitcc  of  the  cartilages  of  the  si.x  lower  ribs,  iuterdigitating  with  the 
Diaphragm,  nnd  by  ii  broad  aponeurosis  from  the  spinous  and  transverse  proecsws 
of  tie  lumbar  vertcbric.  The  lower  fibres  curve  downwards,  and  nr«  inserted, 
together  with  those  of  the  Intoninl  oblique,  into  the  crest  of  the  oe  pubis  and 
pootiaeal  line,  forming  what  was  before  mentioned  as  the  conjoined  tendon  of  these 
jDuacles.  Throughout  the  rest  of  its  extent  tbe  fibres  pass  horizontally  inwards, 
and  near  the  outer  margin  of  tho  Reetus  terminate  in  an  aponeurosis,  which  is 
insertetl  into  tbe  linea  alba;  it^  upper  three-fourths  passing  behind  the  Rectus 
muscle,  bleiuling  with  the  posterior  laniella  of  the  Internal  oblique,  its  lower 
fourth  passing  in  front  of  tbe  Kectus. 

ReUuiom,     By  its  external  tur/tux,  with  the  Internal  obli<[ue,  the  inner  euHkoe 
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of  Ihe  lower  ribs,  And  Tnternal  inltirco^tnl  intuclin;     Its  inner  aur/aee  ia  lined  by 
llie  fascia  traiiKviirsalia,  wliivb  svpiiratvs  it  from  the  peritoneum.   Im  lower  border ' 
forms  the  upjwr  boimdarv  of  the  s|ierraatio  caiinl. 

Lumbar  fascia  (6g.  ItflJ),  Tlie  vertebral  ajwneurosbi  of  tbe  Tnuisversaliii  divides 
into  tlirec  iajrcng,  an  anterior,  very  thia,  which  is  attached  to  the  front  part  of  the 

Fig-  ]£(.— Thv  TniiST«naliii,  Rc«laa,  sad  P;miiudAlii  Umclfls. 
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>pioc!<  of  the  transverse  processos  of  the  lombar  vortcbrin,  and,  above,  to  the  lower 
margin  of  tbe  liib't  rib,  forming  the  ligaincntum  arcuutum  cxtomum ;  a  middle 
layer,  mucb  Btroiijrer,  which  la  atUtchcd  to  the  npicc«  of  the  tr»ii»verse  processes; 
*nd  a  poetcrior  layer,  attached  to  the  apices  of  the  spinoui*  proc«»*e8.  Between 
iW  anterior  and  middle  layers  is  fituated  tbo  Qiuidratus  lumboriim.  betw««n  the 
middle  sud  posterior  the  Krvctor  spiini',  Tlio  pn.tierior  lami-lla  of  thii*  aponeurosis 
Toocivca  the  attachment  i)f  the  Ink-nml  oblique ;  it  is  also  blendod  with  the  apo- 
neurosis of  the  SorrntiLt  posticus  inferior  and  with  tluit  of  the  Latiseimus  don^ 
tmaiag  tbo  lumlMr  fascia. 
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J>mertion.  To  cxpn^c  the  Itt^clvB  muMle.  lU  tibeath  ahovM  be  eptocd  hj  ft  vettkal 
eiMOn  vxij!iidia|;r  rrom  ibu  marsiii  of  th«'  lliorux  to  tbe  pnbcs.  tfa«  two  poUlMU  tliodd  tlWB  I 
rtllNli'i)  Truiii  tlie  surruce  of  tin-  uuki'Ii-.  nliich  U  «a>ily  ofluctei].  Hcrpiing  at  the  Itnne  tna 
TftnuE.  «h<^n-  su  close  aa  adhe«ioD  e\is1i«,  llmt  tht)  Di«nto«l  cftre  in  m|ui»ili-  in  ■vpitmliBir  iWn. 
The  outer  i!<lg«  or  ifac  muicln  thould  now  be  raised,  when  ilie  poaierlur  luyer  o(  ibe  abcMib  mil 
be  Ken.  Itjr  divjditiK  the  musclt  in  the  ccnicr,  nnd  tarniDg  it«  lower  part  dowDimrds.  \be  point 
where  the  posterior  wall  or  Ibc  sheath  KTminale*  in  a  ihia  curved  margiD  will  bo  smi. 

The  Jiectus  AldaminU  \s  &  long,  flat  muHcle,  vhich  extends  along  tbe  vthxAa 
IflD^h  of  the  &ont  of  tbo  abdomen,  hda^  .leparated  from  its  fellow  of  the  oppoeits 
wdc  by  tie  linea  alba.  It  ia  mucli  broader  above  than  below,  and  ariscA  W  two 
tvndoDS,  the  external  or  larger  being  attached  to  the  crest  of  tbe  oa  pubis;  tho 
iutunial  or  smalU'r  portion,  interlacing  with  iu  fellow  of  the  oppoeiio  sid^  and  bcuig 
connected  with  the  ligamonts  covtiring  the  symphvsifi  pubiB,  Tho  fibres  ascend 
Tcrticttlly  upward^  and  the  inu^clv,  becoming  brondcr  and  thinner  ut  its  upper 
part,  is  inserted  by  three  portions  of  unc-qual  size  into  the  eartilages  of  the  nfUit 
sixth,  nnd  eeventh  ribs.  Some  fibres  ore  occasioimlly  connected  with  the  ooslo- 
xiphoid  ligaments,  and  side  of  the  ensiforni  cartilage. 

Fig.  IGG. — A  Tnntvene  Section  of  the  AUIomen  in  the  Lntnbor  R^gloti. 
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The  Eoctus  muBclo  ia  traversed  by  a  series  of  tendinous  Jntcrscctioiu^ 
vary  from  two  to  five  in  number.  an<i  have  reoeiveil  the  name  iinere  transTcrat^ 
One  of  these  is  nsutiliy  situated  opposite  the  umbilicus,  niul  two  above  that  point; 
of  the  latter,  one  corresponds  to  the  eniiform  cartihijie,  and  the  other  to  the  interval 
between  the  ensiibrm  cartilage  and  the  umbilicus.  There  ii*  oecasionally  one  below 
the  uinljilicua.  These  intersect  ions  pass  transverselyor  obli<^nelv  across  the  muscle 
in  A  zigzag  course ;  they  rarely  extend  completely  through  its  sulistance,  Hometinus 
pass  only  half  war  across  it,  and  are  intimately  adiierent  to  the  sheath  in  which  tbe 
muscle  13  inclosed. 

The  Rectus  is  inclosed  in  a  sheath  (fig.  I(i6)  formed  by  the  aponeuroses  of  the 
Oblitjue  and  Transvcraalis  muscles,  which  are  arranged  in  the  following  manner: 
When  the  aponeurosis  of  the  Internal  oblique  arrives  at  the  margin  of  the  Itecttu^ 
it  divides  into  two  Ismclte,  one  of  which  passes  in  front  of  the  Bcetos.  blending 
with  tho  aponeurosis  of  tho  External  obliquo,  the  other  behind  ily  blending  with 
tbe  aponeurosis  of  the  Transvcrsalia ;  and  tIle8(^  joining  again  at  it*  inner  IxHtler, 
arc  inBcrt«d  into  the  linca  alba.  This  arrangement  of  the  fasoiiu  exists  along  tho 
upper  three-fourths  of  the  muscle ;  at  the  coiumciieemcnt  of  the  it>wcr  fourth,  tho 
posterior  wall  of  the  sheath  terminntcs  in  u  thin  curveii  margin,  tho  concavity  of 
which  looks  downwards  Uiwards  the  pubos;  the  ajwneurowes  of  all  three  mosdes 
passing  in  front  of  the  Rectus  without  any  separation.     'I'he  Uectua  mnaole,  ia 
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situation  wltere  its  sheaili  is  deficient,  Ja  separated  from  the  pcritODeom  bjr  the 
tnoL-i  venial  is  &scia. 

The  Pgramiiiah't  is  a  smttll  masclo,  triangular  in  form,  placed  at  tho  lower 
jMiTt  of  the  abcloiocn,  in  front  of  tliv  Rvctus,  iid<1  contained  in  the  siuna  sbuatb 
vilh  that  miiMilc.  It  ariiwii  by  tendinous  fibres  from  the  front  of  the  os  pubis 
and  the  imtvnor  pubic  ligament;  tbv  timhy  portion  of  the  ini»de  pnft«eit  upwarda, 
diminishing  in  »ize  tis  it  asuend^  and  it!rminai««  hy  a  pointed  extremitjr,  which  in 
inserted  into  tlic  iinea  alba,  midway  between  the  umbilicus  and  llio  03  pubix. 
Thi^  miiTtcIo  is  itometjmea  found  wantins  on  one  or  both  .-iidex;  the  loner  end  of 
the  Bccttu  then  boconie.i  proportioDall)?  increased  in  size.  Occasionally  it  hag 
*  foimd  double  bu  one  side ;  at  timea  the  muscles  of  the  two  sides  are  of  une(iual 
Sometimes  ita  length  exceeds  that  stated  above. 

Quatlraiut  Lumhontm  is  eitoatcd  in  the  lumbar  region,  is  irregularly 
ilateral  in  shape,  broader  below  than  above,  and  consists  of  two  portions. 
_  portion  arises  uj  aponcurotiu  fibres  from  the  iliudunibar  ligament,  and  tho 
adjacent  portion  of  tnc  crt^t  of  the  ilium  for  nWut  two  inches,  and  is  inserted 
into  the  lower  border  of  the  la»t  rib,  about  half  its  U-ngth,  and.  bv  four  small 
teodoDS,  into  the  apices  of  the  transverse  proocft«es  of  the  third,  fourth,  and  fifth 
jombar  vertebric.  Tlie  other  portion  of  tiie  muscle,  sitnated  in  front  of  the  prc- 
oeding,  arises  from  Ihe  upper  iHirders  of  the  transverse  processes  of  tho  thinl, 
foarth.  ami  t'lDh  iumbiir  vertcbrw  and  is  inserUHl  into  the  lower  nmrgiu  of  the 
last  rib.  The  Qu.-iilratu.s  lumUinim  i.^  contained  in  a  sheath  formed  bv  llie  anterior 
aad  middle  tamellie  of  the  vertebral  aponcuroMs  of  the  Tranaversalis. 

Servet.  The  abdominal  muscles  are  supplied  by  the  lower  intercostal,  ilic 
liTpogastric,  and  ilio-inguinal  nerves.  The  Quadratus  lutnborum  receiver  filaments 
miTO  the  anterior  branches  of  the  lumbar  nerves. 

In  the  description  of  the  abdominal  muscles,  mention  has  frequcntlv  been  made 
of  the  Unea  alba,  linen.-  semiluunres,  Iinea?  transversie:  when  the  dissection  of 
llieM  muscle*  is  completed,  these  structures  should  be  examined. 

The  Uftea  alba  is  a  tendinous  raphe  or  cord,  seen  along  the  middle  line  of  the 
iblnmcn.  extending  from  tho  CDsiform  cartilage  to  the  pubcs.  It  is  placed 
between  the  inner  borders  of  the  Recti  muscles,  and  formed  by  tho  blending  of 
the  aponeuroses  of  the  Oblique  and  Trans\-er<aii»  mtiscles.  It  is  narrow  below. 
oorref^»Dding  to  the  narrow  irilerval  cxiisting  between  the  Rci'li,  but  broa*lcr 
•bow^  as  these  muscles  diverge  from  une  another  in  iheir  ascent,  becoming  of 
cotuideTable  breadth  after  great  di.->t«nsion  of  the  nlKlomen  from  pregnancy  or 
uciteK.  It  pre^nts  numerous  ajiertures  for  the  pa.4sage  of  ves.4e]s  and  nerves; 
the  Wgest  of  these  is  tlie  umbili<:us,  which  in  the  fcetus  transmits  the  umbilical 
Teia^  but  in  the  adult  is  obliterated,  the  eicntrix  being  (Stronger  than  the  neigh- 
kwing  parts;  hence  the  occurrence  of  umbilical  hernia  in  the  adult  above  the 
tiinbiucas,  whilst  in  the  fwlus  it  occurs  at  tho  umbilicus.  The  linca  alba  is  in 
lehtion,  in  front,  with  tho  integument  to  which  it  is  odhc-rent.  especially  at  tho 
vmhiUcus ;  behind,  it  Is  separated  from  the  peritoneum  by  the  transverailiB  fiwcia; 
uid  below,  by  the  umcbiis,  aud  the  bladder,  when  that  organ  is  distended. 

Tiw  UtuK  armiluwirct  are  two  curved  teTidiitous  lines,  placed  one  on  each  sido 
of  tlie  linen  alba.  Each  corresponds  with  the  outer  border  of  the  Rectus  muscle, 
ejtiends  from  the  cartilage  of  the  eighth  rib  to  the  puhes,  and  is  formed  by  the 
■poneoro^s  of  the  Internal  oblique  at  its  point  of  divi.'^ion  to  inclost*  the  Kcclus. 

Tiw  li»fje  tranavenut  are  three  or  four  narrow  transverse  lines  which  intersect 
the  Rectus  muscle,  as  already  mentioned,  and  connect  the  Uncse  sotiitlunares  witti 
the  lii>ea  alba. 
Attiona.  The  abdominal  muscles  perform  a  threefold  action. 
1.  When  tho  polvU  and  thorax  arc  fixed,  ihey  cau  compress  the  abdominal 
nswra,  by  constricting  the  cavity  of  the  alHlomen,  in  which  action  they  are 
materially  assiet'd  by  the  descent  of  the  diaphragm.  By  these  tni.'-ans,  the  foetus 
is  expellcid  from  the  uterus,  the  ticecs  from  the  rectum,  the  urine  from  Ihe  bladder, 
and  Uic  iugusla  from  the  stomach  in  vomiting. 
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2.  If  the  Kjiine  \»  fixed,  lliesc  mucclcs  can  coinpre!>s  tlio  lower  pnrt  of  tliv  tlionx. 
m»t«riaily  atoisling  in  expiratiun.  If  the  swine  is  iiol  fixuil,  lii«  lliortix  is  bout 
directly  forwarti,  if  tlu;  iiitigoli's  of  lx>lli  siAes  act,  or  to  eitlier  wtle  if  tlicy  b«1 
alternately,  rotation  of  the  trunk  at  tlie  same  time  taking  place  to  the  c^|>08Ue 
side. 

8.  If  the  thorax  is  6xed,  these  muflclai.  acting  together,  draw  the  pelvis  upwards, 
as  in  climbing;  or,  acting  singlv.  tlie  pelvis  is  drawn  upwards,  and  the  vertehral 
column  rotated  to  one  or  the  otlier  side.  The  Itecti  muBclcs,  acting  fron)  below, 
dcprciis  th<!  thorax,  and  conscqut-ully  flex  the  vertebral  column ;  when  acting  from 
above,  they  flex  the  polvia  upuu  the  vertebral  columiL  The  Pyramidales  are 
temsore  ot  the  linva  alba. 

MU3CLK3  AND  TasCIJE  OP  TOE  THORAX. 

Tlie  mutwleii  exclusively  connected  with  the  bones  in  this  region  are  few  in 
number.     'I'liey  are  the 

Intercostales  Kxtemi.  InlYa-Poatale*. 

IntercoHtalea  Inlemi.  Trianguhiris  Stcnii. 

Levatores  Costaram. 

Intenyjgtal  Famir.  A  tliin  hnt  firm  layer  of  fascia  covers  the  outer  surface  of 
tbe  ExiiTtial  intcrooAtal  and  the  inner  RUrface  of  the  Internal  intercotilal  mu»cte«; 
and  a  third  layer,  more  delicate,  ia  interposed  between  the  two  planea  of  moscular 
fibres.  These  are  tho  intercostal  fascise ;  they  are  host  marked  in  thoee  situations 
^here  the  muscular  fibres  arc  deficient,  as  between  the  External  intercostal 
muscles  and  sternum,  in  front :  and  between  the  Internal  intcreostals  and  spine, 
behind. 

The  fnterctatal  Jlf't«clrt  are  two  thin  jilanes  of  muscular  and  tendinous  slrnc- 
turc,  placed  one  over  the  other,  filling  up  the  intercostjd  spact-s,  and  being  directed 
obliquely  between  the  margins  of  thcjuljaceiit  ribs.  They  have  received  the  names 
"oxlenial"  and  "internal,"  from  the  position  they  bear  to  one  another. 

The  £xtcrmxl  IntrrcwtaU  are  eleven  in  number  on  eacli  side,  being  attached 
to  the  adjacent  margin.^  of  each  pair  of  ribs,  and  extending  from  the  tulwrclcs  of 
the  rihs,  behind,  to  the  commencement  of  the  curtilages  of  the  rilm,  in  front, 
where  they  terminate  in  a  thin  membranous  aponeurosis,  which  is  continued  for- 
wnrdi^  to  the  stcrnnm.  They  arise  from  the  outer  tip  of  the  groove  on  the  lower 
border  of  each  rib,  and  are  inserted  into  the  upper  border  of  the  rib  below. 
In  the  two  lowest  spaces  ihoy  extend  to  the  end  of  the  ribs.  Tlieir  flbree  are 
directed  obliquely  uownwards  and  forwards,  in  a  similar  direction  with  thoee  aS 
the  External  oblique  muscle.     They  are  thicker  than  the  Internal  inlercostals. 

Refations.  By  their  owfrr  fur/acr-,  with  the  miwlcs  which  immediately  invest 
the  chest,  viz.,  the  IVctorulia  major  and  minor,  Sernitna  miigiuti<.  lihomboideofl 
major,  Serratus  jM>stieu8  sui>enor  ami  inferior.  Soilcnus  posticnti.  Saero-lumbalis 
and  LoiigiMitniiN  liorsi,  Gtrrvicalis  asceiideiij^  Trnnsversalis  colli,  Ixvatorcs  costa- 
rum,  and  tiic  Obliquua  externua  abdominiit.  By  their  interna/  rurface,  with  a  thin 
layer  of  fa!«'in,  wliieh  separates  them  from  the  intercostal  ve.i»ela  and  nerv«^  the 
lulenial  intercostal  musclot*,  and,  behind,  from  tlieplenra. 

The  Inleriutl  fnl^noKlaU,  also  eleven  in  number  on  each  side,  are  placed  on 
the  innsr  surl'aiic  of  the  preceding,  commencing  anteriorly  at  tho  sternum,  in  the 
interspaces  lietween  the  cartiingBs  of  the  true  ribs,  and  from  tho  anterior  extretni- 
tiea  of  tiie  cartilages  of  the  false  ribs;  and  extend  backwards  as  far  as  the  angles 
of  tho  ribs,  where  ihcy  are  continued  to  the  vertebral  column  by  a  thin  aponeu- 
rosis. They  ariw  from  the  inner  Up  of  the  groove  un  the  lower  border  of  each 
rib,  as  well  as  from  the  corR*»ponding  coslal  carlilngt-,  and  are  inserted  into  the 
upper  border  of  the  rib  below.  Their  fibn-s  are  directed  oblitiucly  downwards 
and  hookwArds,  decnssating  with  the  fibres  of  the  preceding. 

Relafiota.    By  their  exUmal  aur/aet,  with  the  External  intercostal^  and  the 
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I  ve3S«c3#  and  ii«rves.  By  Uwir  intemai  »w/aoe,  with  the  l>l«ara  otwtaliB, 
ilkTM  Btenii,  and  UiaphrAgm. 
Tbe  1  nttf rcoslal  muxcleit  ooui*ti<t  of  muiicular  and  t«ndinoaii  fibrett,  tlie  \alte.r 
beinK  longer  and  mora*iiunien>u:i  ttian  tlm  former ;  hence  theso  in)aceii  present  very 
luadenble  Mrengtli,  to  which  their  croiuing  materially  contrirtuteii. 
The  Itt/ra-eaataUs  coikiUi  of  niuiwalar  and  aponeurotic  fasciculi,  which  vaiy  in 
cumber  and  length ;  they  arise  from  the  inner  surface  »f  one  rib,  and  are  inserted 
into  the  inner  surface  of  the  first,  second,  or  third  rib  below.  Their  direction 
is  most  usually  oblique  like  the  Interual  lutcroistals.  They  are  most  fccqucnt 
between  the  lower  ribs. 

The  lyiangularU  Sirmi  is  a  tbin  plane  of  museular  and  tendinous  fibres, 
stoated  npou  the  inner  wall  vf  the  front  of  ibo  cbitst.  It  arises  fVx)in  the  lower 
part  of  the  Hide  of  tlie  ptenunn,  from  the  inner  eurtace  of  the  emsiforui  cartiUtge, 
and  IVotn  the  ;eitemal  end.-4  of  the  costal  cartilages  of  the  tliree  or  four  lower  true 
rJba.  It.*  fibreit  diverge  upwards  and  outward.'t,  to  be  inserted  by  lie.^hy  digitationa 
into  tlie  lower  border  and  inner  Burfacea  of  the  costal  cartilages  oi  the  second, 
third,  fourth,  and  fifth  ribs.  The  lowest  fibres  of  this  mu-wle  are  horizontal  in 
their  direction,  and  are  continuous  wilh  those  of  the  Transversalis ;  those  which 
succeed  are  oblii^uo,  whilst  the  superior  fibres  arc  almost  vcrticid.  This  muscle 
Tariea  much  in  its  uttaehmeut,  nut  euly  in  ditTuruut  budtc^  but  on  oppcwito  sides 
of  the  same  boiiy. 

Rftalwns.     In  front,  with  llio  sternum,  cnsiform  cartilage,  the  costal  cnrtilngei^ 
the  Intcninl  intercortjd  muscles,  and  intenml  mauunjiry  vessels.     /Wawi  witli  I 
the  plciir;*,  periearfHinn,  and  anlerior  mciliftrtinmn. 

The  LrvaiDfs  C'osdirtim,  twelve  in  numlwr  on  each  side,  are  small  tendinous 
and  ile.-'iiy  bundles,  which  ariiie  from  the  extremiti»?s  of  the  transverse  procesaea 
of  the  dorsal  vertebras  and,  passing  obliquely  downwards  and  outwards,  are  in- 
serted into  the  upper  rough  surlaco  of  the  rib  below  them,  between  the  tubercle 
(uhI  the  angle.  That  for  tlie  first  rib  arises  from  the  transverse  process  of  the  last 
cervical  vertebra,  and  that  for  the  last  from  the  eleventh  dorsal.  The  inferior 
Levatorea  divide  into  two  fasciculi,  one  of  which  is  inserted  as  above  described ;  the 
other  &scicu1ua  pssses  down  to  the  second  rib  below  its  origin:  thus,  each  of  the 
lower  rib«  rvceivcfl  fibres  from  the  transverse  processes  of  two  vertebras. 
Ntrvfs,  The  [Dusoles  of  this  group  are  supplied  by  the  intercostal  nerves. 
Anions,  The  Intercostals  are  the  chief  agents  in  the  movement  of  the  ribs  in 
ordinary  rc«pimtion.  The  Kxternnl  intercostids  raise  the  ribs,  especially  their  fore 
{Mirt,  aiid  so  ioereaite  thccapueitr  uf  the  chest  from  before  baekwanU;  nt  the  same 
(imo  tliey  evert  tlicir  lowiir  borders,  and  8o  enlarge  the  thoracic  cavity  trans- 
Ter»c1y.  The  Internal  interooslals,  at  tlie  side  of  the  llmrax,  depri'ss  the  ribs,  and 
invert  their  lower  borders,  and  so  diminish  tiie  thoracic  ca^Hty ;  but  at  the  fore 
put  of  tlie  chest  the^  museloa  aadst  the  Kxtemal  intcrcattals  in  raising  the  car- 
tilages. The  Lcvatores  Coatarum  assist  the  External  iutcrcostals  in  raising  the 
ribs.  The  Triangalarta etcmi  draws  down  the  costal  cartilages;  it  is  thoreforc  ui 
expiratory  muscle. 

Diaphragmatic  Region. 
Dmphragm,    (Pig.  167.) 

The  f>iaphramn  (Anif,<wu,  Ic  sejiaraU  lu>o  parts),  IS  a  thin  musculo-fibrous  scp- 
twn,  placed  obliquely  at  the  junction  of  the  upper  with  the  Iow«r  two-thini*  of 
tiio  trunk,  and  separating  the  thorax  from  the  abdomen,  forming  the  floor  of  the 
former  cavity  ana  the  roof  of  the  latter.  It  is  elliptical,  ita  longest  diameter  being 
from  aide  to  side,  somewhat  fan-shaped,  the  broad  elliptical  portion  being  honsKut- 
tal,  the  narrow  part,  which  represents  the  handle,  being  vertical,  and  joined  at  right 
Ugles  with  the  former.  It  is  from  this  cireumstauce  that  some  anatomists  describe 
it  as  comiKiiag  of  two  purtion.s,  the  tip|>er  or  greater  muselu  of  the  Diaj)hragm, 
«d  the  lower  or  lesser  tnu.sclu.  It  arises  from  the  whole  uf  the  iuteroal  ciroum- 
19 
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ference  of  the  tliorax,  being  attached,  in  front,  by  fleshy  fibres  to  tlio  eofiifonn  car- 
tilage; oil  each  sidv,  to  ilie  inuL-r  »uriace  of  ihe  canilagen  and  bony  portion.^  ^f 
the  t<ix  or  ciovcn  interior  ribii,  interdigilating  with  the  Transvcrbalis ;  and  b«liiiid, 
to  two  iiponcurolic  archet^  named  the  ligiimentum  ar<:uatutn  ca^tcruuiu  and  !iu»- 
menlum  arcn»tunfi  internum ;  and  to  the  iumbar  vertebra).  The  fibre-s  from  ihe»c 
sources  vary  in  lengih;  those  arisioif  trom  the  enaifonn  appendix  arc  very  sliort 
and  occa^tionaily  aponeurotic;  but  taone  from  the  ligamenln  arciuita,  and  more 
especially  those  from  the  ribs  at  the  side  of  the  cheat,  are  llie  longest,  describe 
'well-marked  curves  as  they  iiseerid,  and  finally  converge,  to  be  inserted  into  the 
circumference  of  the  cL-nlral  londoii,  lit-tweeu  the  aides  of  the  muscular  slip 
from  ibo  ciusirurm  appendix  and  the  cariilngc^  of  the  adjoining  ribs^  the  fibres 

Fig.  IS7.— Ttie  Disphrugiti.     Cnd^f  SarfM*. 
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o{  the  Diaphragm  are  deficient,  the  interval  being  filled  by  areolar  tissue,  covered 
oa  the  thoraeic  side  by  the  pleural;  on  the  abilumiiml,  by  the  pcrituncum.  This 
is,  consequently,  a  weak  point,  and  a  jiortinn  of  tlio  ci>nU-nU  of  thv  abdomen 
may  protrude  into  the  clieaty  fonning  phrenic  or  diapliragmatic  hernia,  or  a 
oolteotion  of  poa  in  the  mediastinum  may  descend  through  it,  so  aa  to  point  at  the 
epigastrium. 

Iho  UijamfiUum  armalum  internum  ia  a  tendinous  arch,  thrown  across  the 
Upper  part  of  the  Psosis  niapnus  muscle,  on  each  side  of  the  spine.  It  i»  connected, 
by  one  end,  to  the  outer  side  of  the  body  of  the  first,  and  occasionally  the  «ucond, 
lumbar  vertebra,  being  cimtinuoiis  with  the  oulcr  side  of  the  tendon  of  the  cor- 
respondini;  cru.4 ;  and,  by  the  other  end,  to  the  front  of  tho  iruiuvcrao  prooeaa  of 
the  second  lumbar  vertebra. 


DIAniRAOMATIC  REOIOX. 


\ 


\ 


The  tiffOTwrttum  areuatum  trirmum  is  the  thickened  upper  margin  of  the 
anterior  lameUa  of  the  rransvewalis  fiL^cia ;  it  arches  ueross  the  upper  part  of  the 
Qoadpatiia  lumborutn,  being  alUchetl,  by  on«  extremity,  to  ilie  frtxitof  the  tninn- 
verse  process  of  the  second  lumbar  vertebra  j  and,  by  liie  oflier,  to  the  apex  and 
lower  margin  of  the  last  rib. 

To  the  6])iiie,  the  Diaphragm  in  connected  by  two  crura,  wliit^h  are  situated  on 
the  bodies  of  ihe  lumbyj-  verlebrae,  one  on  each  si<le  of  ihe  ai>rla.     The  crtim,  at  ■ 
tbeir  origin,  arc  tcndioous  in  structure ;  the  right  crua,  larger  and  longer  than  ttte ' 
left,  arising  from  the  anterior  surlace  of  the  bodies  and  intervertebral  6ab«itance8 
of  the  aecond,  third,  and  fourth  lumbar  vertebr»;  the  leil,  from  the  second  and 
third ;  both  blending  with  the  anterior  common  ligament  of  the  spine.    A  tcndi- 
noua  arch  u  thiowa  across  the  fr«nt  of  the  vertebral  column,  from  the  tendon  of 
one  eras  to  that  of  the  other,  beneath  which  pass  the  aorta,  vena  azygoa  major, 
and  thoracic  duct.     The  tendons  terminate  in  two  large  fleshy  bellifs,  which,  with 
the  tendinous  portioun  above  alluded  to,  arc  called  the  crtira  or  pilftirn  «/  the  diet- 
phmytn.    The  outer  fa^iciiii  of  the  two  crura  arc  directed  upwards  and  outwardiJ 
to  the  central  tendon ;  but  Ui«  inner  fii.sei<;u1i  decussate  in  front  of  the  aorta,  uid 
then  diverge,  ao  as  to  surround   the  ii-fophagua   before  ending  in  the  ooitral 
tendon.     The  rno^t  anterior  and  krger  of  tUe^  tosciculi  is  formed  by  tlie  right 
cnLi. 

The  Central  or  CoffUform  Tmclon  of  tiio  Diaphragm  is  a  tliin  tendinous  apo- 
neurosis, situated  at  the  centre  of  the  vault  of  thi^  muide,  immediately  beneath 
the  pericardium,  n-ith  which  iu  circumterenoe  is  blended.  It  is  shapeiJ  somewhat 
Uke  a  trefoil  leaf,  consisting  of  three  divisions  or  leaflets,  separated  from  one 
another  by  slight  indentations.  The  right  leaflet  is  the  largest;  the  middle  one, 
directed  towards  the  ensiform  cartilage,  the  next  in  stzc ;  and  the  Icfl,  the  smallest. 
lit  AniCt(in%  it  is  composed  of  iwvenil  planes  of  fibres  which  intt-rsect  one  another 
at  various  angles  ami  unite  into  Htraight  or  curved  bundles,  an  arraugenieat  which 
afibrds  additional  Ktri'iigth  to  the  tendon. 

The   Oixininrfs  connected  with  the   Diaphragm  are  three  large   and  several  \ 
smaller  apertures.    I'he  former  are  the  aortic,  oosc^hageal,  and  the  opening  for  tho 
vena  cava. 

The  tutriic  nptniny  \s  the  lowest  ami  the  >no)=t  ^>oirterior  of  the  three  large  apcr- 
tnre^  eoum^rted  wiili  this  muitcte.  It  in  siluaU'd  in  the  miildle  line,  immediately 
in  front  of  the  bodies  of  the  vertebrae ;  and  is,  iherefure,  hthind  the  Diaphragm,  i 
not  in  it  It  is  an  osseo-aponeurotic  ajMjrture,  formed  by  a  tendinous  arch  thrown ' 
acnkH  the  front  of  the  bodies  of  the  vertebraa.  from  the  cms  on  one  side  to  that 
on  the  other,  and  transmits  the  aorta,  vena  azygos  major,  thoracic  duct)  and  occa- 
sionally the  Ictl  srmpathftic  nerve. 

The  oiopfiaytal  o/>^ny.  elliptical  in  form,  muscular  la  structure,  and  formed 
by  the  two  crura,  is  pliiecd  above,  anil,  at  the  6;ime  time,  anterior  to,  and  a  little  to 
the  left  of,  the  preceding.  It  trans^mits  the  cescpiingos  and  pneumogastric  nerrcss. 
The  anterior  margin  of  this  aperture  is  occasiomilly  tendinous,  heiag  formed  by 
the  margin  of  tlie  central  tendon. 

The  opening  far  the  wna  rava  is  the  higher;  it  IE  quadrilateral  in  form,  ten- 
dJMKH  in  structure,  and  placed  at  the  junction  of  the  right  and  middle  leaflets  nf 
the  central  tendon,  iU  margins  being  bounded  by  four  bundles  of  tendinous  fibres^ 
which  meet  at  right  angles. 

Tlie  rinht  crw  transmits  the  sympathptic  and  the  greater  and  lesser  splanchnic 
Derves  of  the  right  side ;  the  le/i  crtii.  the  greater  and  lesser  splanchnic  nerves  of 
the  left  sid^  and  the  vena  azygos  minor. 

the  Sfro'ts  Mcmimnea  in  relation  with  the  Diaphragm  arc  four  in  number; 
three  lining  its  upper  or  thoracic  surface,  one  ita  al>il'>min.-d.  The  three  serous 
membranes  on  its  upper  siirfiice  are  the  pleura  on  either  nide,  aii<i  tlie  serous  layer 
of  the  pericanliuin,  which  covers  the  middle  portion  of  the  tendinous  centre. 
The  serous  membrane  covering  its  under  surlace  is  a  portion  of  the  general  peri- 
toneal membrane  of  the  abdominal  cavity. 
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The  Diapbragm  is  arctcd,  being  convex  towartls  the  chest,  ftiid  concave  to  the 
ahduincu.  Tlic  right  portion  forms  a  complclc  urcli  from  bcl'uro  bBokwarti:*,  Wiii^ 
accunitvly  niuuLIml  over  th«  convex  swrtacu  of  the  liver.  Mid  bavins;  resting  a\Ki\\ 
it  the  oonottvo  bajto  of  th«  right  luiig,  The  kjt  jioriion  is  mched  from  betore 
backwards  in  a  sdniilar  manner ;  but  the  (ireh  i«  narrower  in  front,  Iraing  encroaehed 
upon  by  the  pericardium,  and  lower  than  ihe  right,  at  itA  .tiunmit,  by  about  three 
quarters  of  an  inch.  It  8up]M)]-ij|  the  bow  of  the  left  Inng.  and  covers  the  great 
end  of  the  stomach,  tlie  apleon,  and  left  kidney.  The  central  jxtrlion,  which  sup- 
ports the  heart,  is  higher,  in  front  at  the  sternum,  and  behind  at  the  vertcbnev 
than  the  lateral  portions;  but  deeper,  this  ia  reversed. 

The  height  of  the  Diaphragm  is  constantly  varying  during  respiration,  being 
carried  upwurtU  or  downwards  from  the  average  level ;  it^  height  iiLw  v&rics 
oooordiug  to  the  degree  of  distension  of  the  stomach  and  iutestinoi,  and  tlie  dizc 
of  the  liver.  After  a  forced  expiration,  the  right  arch  is  on  a  level,  in  fmot,  with 
the  fourth  costal  canili^;  at  the  side,  with  the  fifth,  sixth,  and  seveuth  ribs;  and 
behind,  with  tlie  eighth  rib :  the  left  arcli  being  usually  the  breadth  of  from  one  to 
two  ribs  below  the  level  of  the  right  one.  In  a  forced  inspiration,  it  descends 
irom  one  to  two  inches;  its  xlope  would  then  bo  represented  by  aline  drawn  from 
the  ensiform  cartilage  towardi*  the  tenth  rib. 

AVatt'-s,    The  Diaphragm  is  supplied  by  the  phrenic  nerves. 

Actions.  The  action  of  the  Diaphragm  moaifios  considerably  the  size  of  the 
chest,  and  the  jjosition  of  tlie  ihoraoic  and  abdominal  viscera.  During  a  forced 
inspiration,  the  cavity  of  the  thorax  is  enlarged  in  the  vertical  direction  from 
two  to  three  inches,  partly  from  the  ascent  of  the  walls  of  the  cheet^  partly  from 
the  descent  of  the  Diaphragm.  The  chest,  consequently,  iticroaclies  upon  the 
abdomen;  the  lung«  are  expanded,  and  lowered,  in  relation  with  the  rib?,  nearly 
two  inches;  llio  heart  being  drawn  down  about  an  inch  and  a  halt  the  deBOCnt 
of  the  latter  organ  taking  place  indirectly  through  the  medium  of  ita  wtatKia- 
tion  with  the  lunj^,  as  well  as  directly  by  ineuns  of  the  central  tendon  to  which 
the  iffiricardinm  is  attached.  The  atiilomiiml  vi)(cera  are  also  poshed  down  (tlie 
liver,  to  the  extent  of  nearly  three  inches),  so  that  these  organti  are  no  longer 
protected  by  the  ribs.  Duriiuj  txtiimtian,  when  the  I>iaphragm  is  passive,  it  is 
pushed  up  by  the  action  of  the  abdominal  muacloa ;  the  cavity  of  tne  abdomen, 
with  the  organ-i  contained  in  it,  encroaches  upon  the  chest,  by  which  the  lungs 
and  heart  are  compressed  upwards,  and  the  vertical  diameter  of  the  thoracic  cavity 
dinuDisbed.  The  Diaphragm  is  paasiv-o  when  raised  or  lowered  by  the  abdonunaJ 
orgwaa,  independently  of  respiration,  in  proportion  as  thev  nre  large  or  small,  fall 
or  empty ;  hence  the  oppression  felt  in  the  chest  after  a  full  meal,  or  from  fiatokst 
distension  of  the  Mtomach  and  intestines. 

In  all  expulsive  acts,  the  Diaphragm  is  called  into  action,  to  give  additional 
to  each  exjiulsive  effort.  Thus,  before  eneexing,  cou^hin^  laughing,  and 
ti  l)eforo  vomiting,  previous  to  the  expuUion  of  the  uriae  and  fieoo^  or  of 
the  fcetus  from  the  womb,  a  deep  iujipiration  takes  place.' 

MnSCLES  OF  TUK  PER1^■EU«. 
These  muscles  are  described  with  the  anatomy  of  the  Perineum  {p.  778), 

'  For  a  dettiilcd  dc8crir>tioD  of  the  general  rclaliuoB  uf  the  DinpUra^m,  nad  it*  action,  rclM  I 
Dr.  SiMO)i'«  "  Xedia^  Anatomy." 
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Tbe  muscles  of  the  Upper  Kxtremily  are  divisible  into  groups^  co 
witli  the  diffurvnt  rcgioas  of  the  limb. 

Anirrior  Tkoraeic  Reijion. 
Pectoral  is  major, 
P«ctonilis  minor. 
£ubcla%'iu)i. 


Radial  Rfgion. 

Supinator  lonwia. 

Estcnaor  carpi  radialiii  longior. 

Extensor  carpi  radialia  brevior. 


lioieral  Tirade  Jiegien. 
Secratas  BugDus. 

Acmnial  Itojion, 
Deltoid. 

AnUriar  Scapular  Region, 
Sabsoapularis. 

PosUrlor  Scapular  JtetfMn, 
Snpra-apiaatiB. 
Infra- s  pi  nama. 
teres  minor. 
Tons  major. 

Antmor  ffu/ncral  Region. 
Coraco-I^riichialiji. 
Biceps. 
Bradiialis  anticus. 


Pcttmttr  BraeAial  Rttfion. 

1.  Superficial  Layer. 

Extensor  communis  digitorum. 
Extcn^r  minimi  digili. 
Extv»8or  curpL  ulnari^ 
Anconeus, 

2,  Deep  Layer. 

Sii[)iimtor  brevis. 
Extoiisor  o^is  met«carpi  pollicu. 
Exten.sor  primi  internodii  jKillicis. 
ExtenHor  necundi  internodii  pollicis. 
Extensor  indicia. 


Pottmor  Humeral  Region. 


IViocps. 
SubanconcuD. 


Anterior  Brachial  Region, 


K    Brach 

I    IVioep 
■    Suban 

^HB  I.  Superficial  Layer. 

'^iVoiuitor  nulii  teres. 
Flexor  carpi  riidialis. 

tPalmarii!  longus. 
Hexor  carpi  ulnaris. 
Jrlcxor  sublimis  digitorum. 

2.  Deep  I^yer. 
Flexor  prof^indoa  digitorum. 
I-lexor  longua  pollicis. 
Pronator  quadratus. 
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Radial  Region. 
Abductor  pollicis. 

Flexor  oasi^  iTielacarpipo1]ici.s(opponens). 
Flexor  brevi«  pollicis. 
Adductor  pollicis. 

Vlnar  Region. 
Palmaria  brevis, 
Abductur  minimi  dlgitL 
Flexor  bruvis  minimi  digit!. 
Flexor  0H»ia  tnvtacurpi  minimi  di^tj. 

Palmar  Region. 

Lwrnbr  Scales. 
Iiilorijssei  i.udmarca. 
Interossei  dor^ialea. 


DiMwfi'on  of  P'rtomI  It-O'"!*  and  AriUtt  ffifr,  168).  Thr  arm  brinir  Am-Kn  nwny  from  '. 
■tde  BMrlj'  Hi  riirht  itnKlcK  with  tlii>  Iriink.  uod  rut^ilvit  outwun!?.  a  vi-tiicu!  iiiciiioc  nhonM 
Dudr  ihrongh  tbr  inU-Biimfnt  in  ihc  mrilian  line  of  the  tbeet,  fruia  the  U{i|ivr  lo  Ihe  lowtTpart" 
oftlw  ilpmam  ;  u  »ccuuil  incision  nhoulil  In:  ciiiTkil  alon^  ihc  lower  bttrdcr  of  tint  Pectoral  luuib 
cle,  from  tbi-  ca.'iform  ca.rtiluK'-'  to  llii!  n-Mcr  siili'  nf  thn  iixilla  ;  n  ihird,  from  ihr  etornum  ak.ng 
tbc  ei»vielp.  ik«  far  a.*  its  cent™  ;  itnd  a  fourth,  froin  ihr  midtllp  of  the  clavic k  oliliquclj-  ctown- 
wud«.  klofiK  ihi'  inlPrspacR  Iwtwi'en  tho  ppnlorol  nnd  IMtoiii  muicliHi.  nn  low  bh  the  fold  of  the 
an^pdL  The  Hup  of  inteRument  may  then  bn  diiser^ted  oU'  iu  the  direolion  indioatud  in  the 
ftgvtVilHit  BCd  «itir«ly  n-moved.  aa  it  should  bo  n.ijiliii.'Oil  on  cnioptetint.'  Ill''  disirrtion.  If  ft 
traiHT^ne  tocUIOD  Is  nuw  Dimht  fniin  Tbi>  l«wcr  end  of  thr  Eirmnin  to  thr  i<tdi'  of  Ihe  chest,  i 
fcr  M  the  poslvrior  (old  of  the  nnn-pit,  and  thr^  iDtcgnmcot  refierled  outwurdni  Ibt*  oxillarj  epsca  \ 
wiB  be  (D«re  eomplclely  expoiwd. 
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Fig.  IGS— DUMcilon  or  Upper  Extrenitj. 


SMOUbDER  (1  AKM 


Fascia  of  thk  Thoeax, 

Tb©  tt^perficial  ftucia  of  the  thoracic  region  is  a  loose  ccUulo-fitrous  layer,  con- 
tiDiious  with  tiie  superficial  Ciscia  of  the  neck  ami  ujipur  oxtrcmity  abov^  and 
of  the  abdoin«n  below.     Oppoaite  the  mamma,  it  subdivides  into  two  larers,  oao 

of  which  ]>iiK9(»  in  front,  tiw  other 
behind  thi:(  gland;  and  from  both 
of  thi-.-ic  layers  numerous  septa  p«ss 
iuto  its  eubst«uc«,  supportiug  its 
variouB  IoIks;  from  the  anturior 
hiyer,  fibrous  jjrocesses  [wsa  for- 
ward to  the  integument  and  nippl«, 
inclosing  in  their  areolae  massee  of 
fat,  ITiese  processes  were  called, 
by  Sir  A.  Cooper,  the  Uffamenta 
sttapnaoria,  from  the  support  they 
aflbrd  to  the  gland  in  this  situation. 
On  removing  the  superficial  (ascia, 
till!  derp/atcia  of  the  thoracic  region 
is  expoewl;  it  Ls  a  thin  n|K>ncurotic 
lamina,  covering  the  sMrfacc  of  the 
great  Pectoral  muscle,  and  sending 
numerous  prolongation*  between 
its  fa.sciculi.  It  is  attached,  in  the 
middle  line,  to  the  front  of  the 
sternum,  and,  above,  to  the  clavi- 
cle ;  it  ia  very  thin  over  tlte  upper 
part  of  the  muscle,  somewhat  tliiclcer 
m  the  interval  between  the  Peclo- 
ralia  major  and  LatiAimua  dor«^ 
whcru  it  closes  in  the  axillary  nwcc^ 
and  divides  at  the  margin  of  the 
latter  muscle  into  two  layers,  one 
of  which  passes  in  front,  and  the 
other  behind  it;  these  proceed  as 
far  as  the  spinous  processes  of  the  dorsal  vertehne,  to  which  they  are  attached. 
At  the  lower  part  of  the  thoracic  region,  this  fascia  is  well  deveIo|>ed,  and  ijs  ooo- 
linuous  with  the  fibrous  eheath  of  tho  Itccti  muscles. 
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AsTEFUOB  Thoracic  Region. 


F«ctoralis  Mi\jor. 


Subcla%-ius. 


Pcctoralis  Minor. 
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The  Pectomlii  Maj'ftr  (fig.  169)  is  a  broad,  thick,  triangular  muscle,  situated  at 
the  upper  and  fore  part  of  the  chest,  in  front  of  tho  axilla.  It  ari«es  from  tho 
sternal  half  of  tho  clavicle,  its  anterior  surface,  and  from  one  half  the  breadth  of 
the  front  of  the  sternum,  as  low  down  as  the  attachment  of  tbo  cartilage  of  the 
sixth  or  seventh  rib;  its  origin  consisting  of  aponeurotic  fibres,  which  intenect 
those  of  the  opposite  muscle.  It  also  arises  from  tho  cartilages  of  alt  the  true 
ril>s,  and  from  ttic  aponeurosis  of  tbo  External  oblique  muscle  of  tho  abdomen. 
The  fibres  from  tliis  extensive  origin  converge  towanls  its  insertion,  giving  to  the 
muscle  a  radiated  appciirance.  Those  fibres  which  arise  fVi>m  the  clavicle  pasa 
obliquely  downwanls  and  oiUwanls,and  are  usually  separated  fVoni  the  rest  by  a  cel- 
lular interval;  those  from  tbelowerpartof  the  sternum  and  thecartilageaof  the  lower 
true  ribs  pass  upwards  and  outwards,  whilst  the  middle  fibres  naas  borixontally. 
As  those  three  sets  of  fibres  converge,  ibey  are  so  disposed  that  the  upper  overlap 
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tne  middle,  and  tlie  middle  tlie  lower  portion,  the  fibres  of  tte  lower  portiou  bctngJ 
fotded  backwards  u\khi  tlieiniielveii;  so  that  thoso  61)rcs  which  arc  lowMt  in  ttont, , 
become  biglund  at  thtiir  )H)int  of  iiiHertion.     They  all  terminate)  in  a  Hat  t^'iidon, 
about  two  inobei  broad,  wliivh  ii*  ioK«rt«d  into  the  anterior  biuimtal  ridgti  of  lti« 
humeruii.     This  tendon  conjiLtts  of  two  lamina;,  placted  one  in  m>nt  of  tlie  otber, 
and  usually  blended  together  below.     The  anterior,  the  thicker,  rewire*  ihe  cla- ' 
vicular  and  upper  balf  of  the  sternal  portion  of  the  musclca;  the  posterior  Uminaj 

T%g.  169.— UdkIm  at  tho  Cbut  uiA  Front  of  tha  .Ann.     Superficial  Vi««. 
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woeiving  the  attachment  of  tho  lower  half  of  the  sternal  portion.    From  thi.i 
BrruigeRiont  it  r«*uit*,  that  the  fihros  of  the  upper  and  middle  portions  of  the 
noscle  arc  iu^crlwd  inlo  the  lower  part  of  tho  bicipital  ridge;  those  of  the  lower, 
portion,  into  the  upper  part.     The  tendon,  at  its  inst-rtion,  is  connected  with  thalj 
of  the  Deltoid ;  it  wmU  up  an  expansion  over  the  bicipital  ^rDOve  lo  the  head  of  1 
ihe  humeruj^  another  backwards,  which  linoa  tlic  groove,  uqq  a  third  to  the  ''--"- 
of  the  arm. 
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MUSCLES   AND   FASCIA. 


Belaltotts.  "By  its  anffrior  aur/aet,  wilii  the  ?l»tyiima,  the  CQamnutry  i^Iat 
sQperficial  fascia,  aiiti  ititcj^rnvnU  By  ilJt  fostrrior  lurfare:  iu  thoradc  fn 
with  the  stcrQuia,  ihu  ribs  ftiid  custal  carulugtn  tho  SulK;laviiis,  I'ecior.ili.'i  minor. 
Serratua  maguiu,  (lacl  the  Interccwlal* ;  its  luiUury  portion  forms  tlie  aulvnor 
wall  of  the  uxiliary  space,  and  covers  the  axillary  veasels  and  iiorves,  It«  upjMr 
border  lies  porullel  vritli  tlie  Deltoid,  from  which  it  \a  tieparated  by  the  oepnuio 
vein  and  descending  hruiicii  of  tlie  thorucico-ncromialU  arteiy.  lis  Mu-^e  border 
form«  the  anterinr  ninrgin  of  tiie  iixilla,  lacing  at  Unt  aenaraled  from  the  LatisHtmos 
dorsi  by  n  coiuniderahlo  interval ;  but  both  muscleii  gradually  coavergo  towardatba 
outer  part  of  this  8|iace. 

Pecatiarititn.  Id  mneculnr  aubjocts.  tlie  Memal  ^rlfrias  of  the  Iwo  Pit'toral  mwolM  Vt 
Mparfttcii  only  by  a  narrow  inl*ri-ftl ;  but  ibis  iulorvnl  i§  rnlnrKcd  wVr«  ihtsf  miiticln*  »ra  iB- 
dovdoppd.  Vrrv  rarely,  Ihc  whole  of  thp  utiTUnl  portion  iji  ilt'liricnt.  Oci^aibntillT.  ooi-  or  two 
additional  muaculur  iiUpii  nrisp  from  iht-  aponturositi  iif  ihi^  Kxii-miil  obli(]ut',  und  btc ome  anitiil 
to  lllt^  low<!r  iuuru:iu  uf  the  Pi^cloralia  uiHJur,  A  nk-udcr  muKi^ulur  slip  is  octuniuiikllT  foaod 
Ijing  pamllel  with  Iho  outer  marihn  of  tne  8t«rniiii),  ovi^rlnpfiin));  the  origin  of  ibo  P«i;lor«J 
moscle.  ll  in  atinrhct),  by  one  <raA,  to  the  iippir  pnrl  of  Ihi'  filorniim,  ncnr  ihr  orijriD  of  the 
[jtrmo-maitoid ;  aod.  by  iLt;  othc^r,  to  thn  anterior  wuU  of  the  xbculh  of  tbc  Ucclus  abdoniaift. 
It  bua  Toueired  lliv  nuine  "Ueotus  ittcnuUis." 


«fv^^ 


Pinsfetion.    Tbt)  Pectuniliii  mnjor  Hhould  now  be  drtftcbed  by  divtdiiijr  the  mnscle  aid 
ntlachmcnt  to  the  cliLvkli-,  unill>,v  iniikiii,;^a  veriicnl  inei8ioDibriiiii.'h  iiafiubflt«ncealiit]e  exl«nial 
to  it*  lino  of  nlUkchmc-nt  to  tbc  tlr-rniim  and  rostnl  mrlilnjicii.     T1ii>  muiclc  chould  Ihrn  br  rrflrct^ 
oatwArdt,  and  it«  tfudon  i-nrrfully  i-);[ii!iiTH'd.    Thi;  Pfctornlii  minor  m  miw  cxpnucd,  nnd  imme- 
dlAlely  above  it.  iu  ihs  inlorvul  bl'twueu  iis  uj)per  border  imd  the  cl&vklo,  k  u  strong  laacia,  Uio- 
coHto^oracoid  membrane.  ■ 

The  costo-coracoid  membrane  prolccta  the  axillary  TeswU  and  nerves,  and  a 
very  thick  and  dense  externally,  where  it  is  attached  to  the  coraooid  proeeaa,  and 
is  continuuiis  with  the  fii»cia  of  the  arm :  more  iiitomally.  it  is  connected  with  the 
lower  border  of  the  chivicle,  sis  far  as  the  inner  extremity  of  the  first  rib:  traced 
downwards,  it  pl^J^sc8  behind  the  Pecloralia  minor,  surrounding  in  a  more  or  leiB 
eorniilcto  sheath,  tlie  axillary  vessc-Is  and  nerves ;  and  above,  it  aet«ls  a  prolongation 
behind  the  Svibelavius,  which  is  atuiehe<l  to  the  lower  border  of  the  clavicle,  and 
80  inclo»»  the  muscle  in  a  IuikI  of  ahealh.  The  eosto-coracoid  membrane  is 
pierced  by  the  cephalic  vein,  the  acromial-thorucic  artery  and  vein,  superior 
thoracic  artery,  ana  anterior  thoracic  nerve. 

The  Pei:loraIia  nmior  (fig.  170)  is  a  thin,  flat,  triangular  muiwle,  situated  at 
tlie  upper  part  of  the  thorax,  beneath  the  Peclorab.'*  major.  It  arises,  by  thrve 
tendinous  digitationa,  from  the  upper  margin  and  outer  surface  of  the  thirrl,  fourth, 
and  fifth  rib:?,  near  their  eartihigcs,  and  from  the  aponeurosis  covering  the  Inter- 
costal muscles :  the  fibres  pass  upwards  and  outwards,  and  converge  to  form  a  flat 
ttfiidon,  which  is  inserled  into  the  anterior  border  of  the  eoracoid  prooeaa  of  Hoe 
scapula. 

li'lationa.  By  its  antrrior  turfarr.  with  the  Pectoralis  major,  and  the  superior 
thoracic  ves-sels  and  nerves,  lly  its  j>09len'»r  surfact,  with  the  ribs.  Intercostal 
muairleH,  Serratus  magnus,  the  axillary  [»|>ace,  and  the  axillary  vessels  and  nerves. 
Its  ujiper  border  is  separated  from  the  elavicle  by  a  triangulor  interval,  broad 
intorually,  narrow  externally,  boundwl  in  front  by  the  oosto-eoraeoid  membrane, 
and  internally  by  the  ribs.     Iu  this  space  are  seen  the  axillary  ve^selii  and  nerves. 

Tbc  cosiocorocoid  mcmbmnc  shoalil  now  be  removed,  when  the  Subdnrins  mtuele  wQl  Iw  icrn. 

The  5«fe-/flfiw«  (fig.  170)  is  a  long,  thin,  spindle-shaped  mu.ielc  placed  in  the 
interval  between  the  clavicle  and  the  first  rib.  It  arises  bv  a  short,  thielc  teiKloi^ 
from  the  cartUagc  of  the  first  rib,  in  front  of  the  rhombofd  ligament;  the  fleshy 
fibres  proceed  obliouoly  outwanls  to  be  inserted  into  a  deep  groove  on  the  under 
Burfuee  of  the  miildle  third  of  tho  clavicle. 

Jtclaliont.  Hy  its  upjier  surface,  with  the  clavicle.  By  its  under  twfaee,  it  B 
separated  from  the  flrst  rib  by  the  axillary  vessels  and  nerves.     Its  aiOenor 


twfate  is  eeparatol  from  ibe  Pecloralis  major  by  a  strong  aponcurosiH,  vltich, 
witb  the  claviclt^  tbnuB  an  oateo-tibruus  sbeaUi  la  whicli  the  musulo  is  inclosod. 

If  ihc  Mi«tftl  nllacltmpDt  of  the  PoctoratJa  minor  Is  'livitlci)  acrou,  muI  tbo  inu«c1e  nfteotod 
oat«*nl»,  ibn  axillnry  vc»»plii  umI  iH^rvcs  arc  broufihi  fnllv  inio  vw«,  ud  (haaM  be  cSBiiiiDcd, 

Nervta.  The  Pectoral  musclc-s  arc  supplied  by  tbo  anterior  thoracic  nerves: 
ibo  Subclarius,  by  a  filament  from  tho  com  formed  by  tbc  union  of  the  fillb  unci 
Bixtfa  oervicfll  nerves. 

A<iiiim$.  If  the  arm  bos  bwn  niis«<l  by  tbe  Deltokl.  tbc  PcctoraIi«  nwjor  will, 
coojointly  with  tbe  LatixHitnuitdorsi  and  Teres  major,  depress  it  U>  the  tide  of  tbe 
cbc^ ;  and,  if  acting  singly,  it  will  draw  tbe  arm  acros-s  the  front  of  the  cbedL 


F!g.  170— UumIh  of  th»  CliKsl  «n'l  Front  of  tbe  Arm,  with  thfl  Imundarlca 

of  Uix  AxtUk. 
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•«  Pectoralis  minor  dcpreeseA  the  point  of  the  shoulder,  drawing  the  i<caj>ala 
wwnwuds  and  inwanls  to  tbo  thorax.  The  Subclavius  depresses  the  shoulder, 
■Wiang  tlie  cla^-iclo  downwards  and  forwanls.  When  the  arms  are  fixml.  all  three 
^tadss  act  upon  the  riljs,  drawing  them  upwanls  and  expanding  the  chest,  tbua 
wsoraing  very  imporUnt  agents  in  forced  inspiration.  Arfiirnatie  jmticntii  alwar* 
Wmme  this  attitucle,  fixing  tbe  ithouldern,  so  that  all  these  muwjloft  may  be  brought 
loio  action  to  aaaiat  in  dilating  the  ca>'ity  of  the  dietl. 
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MUSCLES  AND   FA8CIJ5. 


Lateral  Tmokacic  Keoios. 

Serratua  Magnus. 

The  Scrratus  Maffntis  is  n  bruml,  tlilii,  and  irregularly  quadrilAlcrol  muscle, 
aitiiattxl  ut  the  ujipcr  part  «iid  sid«  of  ilie  chost.  It  arise*  by  nine  fleshy  digit*- 
tioD«  from  tho  ouUt  surfiico  and  upjier  Iwrder  of  tiia  eight  upper  ribs  (the  acoond 
rib  huviug  two),  mid  frum  the  apimeurosid  coveriog  the  upjier  interc(»tal  spaoe^ 
and  is  inserted  intii  tho  whole  length  of  the  inner  margin  of  the  posterior  bonier 
of  the  scapula.  This  mugcle  has  been  divided  into  three  portions,  a  superior, 
middle,  and  inferior,  on  account  of  the  difference  in  the  direction,  and  in  ihc  ex- 
tent of  atLichnient  of  each  part.  The  upper  portion,  separated  from  the  rert  by  a 
cellular  interval,  is  a  narrow,  but  thick  iasciculus,  whicli  arises  by  two  digitatioQS 
from  the  first  and  second  ribs,  and  from  the  aponeurotic  arch  between  them ;  ii» 
fibres  proceed  upwards,  outwards  and  backwards,  to  be  inserted  into  the  triangular 
smooth  Kurfiice  on  the  inner  side  of  the  superior  angle  of  the  scapula.  The  middle 
portion  of  tho  muscle  arises  by  three  digitations  from  tlio  second,  third  and  fourtk 
tibs,  and  forms  a  thin  and  broiiu  muscular  hiver,  which  proceeds  horizontally  back- 
wurds,  to  be  inserted  into  the  posterior  border  of  the  scapula,  between  the  superior 
and  iuferiur  angles.  The  lower  jKirtion  arises  from  the  fillh,  sixth,  scvcnlli  and 
eighth  ribs,  by  four  digitations,  in  the  intervals  between  which  are  received  eor- 
responding  processes  of  the  External  oblique;  (he  fibres  pass  upwanls,  outn-nrds, 
ana  backwards,  to  Ite  inserted  into  the  inner  surface  of  the  inferior  angle  of  the 
scapula,  by  an  attachment  partly  muscular,  partly  tendinou.-t. 

JMatioiif.  This  muscle  is  covered,  in  front,  by  the  I'ectoral  muscles;  bebind, 
by  tho  Subaeapularia ;  above,  by  the  axillary  vessels  and  nerves.  Its  tlup  sur/aee 
rests  upou  the  ribs  and  Intercostal  muscles. 

Nerves.    The  Serratus  inagnus  ia  siipplied  by  the  posterior  thoracic  nerve. 

Actions.  The  Serratus  niagnus  is  tho  most  important  external  inspimtoiy 
muscle.  When  the  shoulders  are  fixed,  it  elevates  the  ribs,  and  so  dilates  llie 
cavity  of  the  chest,  assisting  tho  Pectoral  and  Subelavius  muscles.  This  ma«:le, 
especially  its  middle  and  lower  segments,  draws  the  base  and  inferior  angle  of  the 
eeajfulit  Uirwnrds,  and  so  raises  the  ]xiiut  of  the  shoulder  by  causing  a  rotation  of 
the  bone  on  the  wide  of  the  chest;  assisting  tho  TritiiCKius  muscle  in  supporting 
woighLs  upon  the  shoulder,  the  thorax  Wing  at  the  eanie  time  fixed  by  preventing 
the  escape  of  the  included  air. 

lii»*erlion.  A(t«r  (?oinpIi?tmK  tlie  iHsscclion  uf  tbo  axillu.  If  the  rauaclei  of  Ibc  back  h*Tt 
IjOTD  diniontrd,  the  npjifr  i'\lrvmily  shiiuM  ho  wprtrnl<>d  frcin  the  mink,  8«w  IlirciURh  ibe 
clavklu  at  ilii  ccntK,  oiid  ihtn  rut  through  the  mnxclcs  which  connect  ihc  ncnpiiln  and  arm  vilb 
ihi!  trunk,  VIE.,  the  l*iM'i»riitis  minnr  in  front.  Hcrraius  moffnu*  nt  ih*-  ridi',  ont),  tichiod.  tW 
Lerulor  iiu^iili  »i'a]iulj;.  Ihv  ICboin'iuiilt'L.  Trujji^Eiuii,  iinil  L:kli[<ainiuii  ilursi.  Thi'sv  muKcW  *ho«ld 
be  clcnnfii  iiii<l  Irncod  to  their  re«|H?clivi>  inm-rlious.  An  inuision  "hoalil  ihvn  be  madv  tliiDntb 
the  inlr);iini<'nt.  cnnnneni'ing  nt  tho  outer  third  of  the  clavicle,  and  rxtondin^  hIodk  tbe  nargin 
of  thtK  bciiiL'.  itiG  ucrfiinion  pnieeas,  and  tipini;  uTlhe  scapula ;  the  inlcKumont  (hfluld  bo  dissoclcd 
from  above  dowuimrda  and  oulwnrUs,  when  liie  fascia  cohering  the  Deltoid  i*  «xpo«cd. 

The  tu^ficial  feunia  of  the  upper  extremity  is  a  thin  cellulo-fibrous  lamina, 
containing  between  its  layers  the  superficial  veins  and  lyrapliatios,  an<l  the  cuta- 
neous nerves.  It  is  ino.st  distinct  in  front  of  the  elbow,  and  contains  between 
its  lamiuic  in  this  situation  the  largo  superficial  cutaneous  veins  and  nerrcs;  in 
the  haud  it  is  hardly  demonstrable,  the  integument  being  closely  adherent  to  the 
deep  fascia  hv  dense  fibrous  bands.  Small  subcutaneous  buraro  are  found  in  tliis 
fascia,  over  the  acromion,  tho  olecranon,  and  the  knuckles.  Tho  deep  fa.-<cia  of 
the  up(KT  extremity  comprises  the  aponeurosis  of  the  shoulder,  arm.  and  for*- 
arm,  tlie  .lulorior  and  iiiwtcrior  auuidar  lig.inients  of  the  carpus,  and  the  palmar 
fa.'wna.  These  will  be  considered  iu  the  description  of  the  muscles  wf  these  several 
regions. 
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ACROXUL   BeGIOK. 

Deltoid. 

Tlie  livyt  ftuaa  oorering  the  Deltoid  (doltoid  aponeoroos)  is  a  thick  and  strong 
fibroui*  layer,  wliich  wvere  the  outer  eurfaoe  of  t dc  miwclo,  «nd  »cn<ls  down  duiii«- 
roiu  proloQgatioca  bciweon  its  fasciculi :  it  is  continuous,  intvrnntly,  with  th« 
£v)ci»  covering  tho  great  Pcctonil  muscle;  Ixihind,  with  that  covering  the  Infra- 
spinatus and  back  ol  the  nrm ;  iibove,  it  is  utaohed  to  the  clavicle,  the  aororoion, 
and  epioc  of  thu  iKSpula. 

Tho  Deltoid  is  a  large,  thick,  triangular  muKile,  which  forms  the  convexity  of 
the  shoulder,  and  has  received  m  name  from  ita  reeemblaooe  to  the  Greek  letter  a 
reversed.  It  surrounds  the  ulioulder-joint  in  tlie  greater  part  of  its  exient» 
COTvring  it  on  its  outer  side,  and  in  front  and  behind.  It  ariRCa  from  the  outer 
third  of  the  anterior  border  and  upi>er  Rurface  of  the  clavicle;  from  the  outer 
inarfftn  and  upper  surface  of  the  acromion  prooesit ;  and  from  the  whole  len^h  of 
the  lower  bonier  of  the  spine  of  tlie  ftoapula.  From  this  extt^mive  origin,  tho 
fibre:*  converge  towards  their  iniiertion,  the  middle  paaaing  verticallj*,  the  anterior 
oblifjuoly  hackwanl.*,  the  posterior  obliquely  forwards ;  they  unite  to  form  a  thick 
lendoD,  which  is  tn.-«!rted  into  a  rough  prominonco  on  the  middle  of  the  outer  side 
of  the  shaft  of  the  humerus.  This  muscle  is  remarkably  coarse  in  texture,  and 
intereeclod  by  throe  or  four  tendinous  laminro :  these  arc  attacbcd,  iit  intervals,  to 
the  clavicle  and  acromion,  extend  into  the  substanceof  tl>o  moMile,  and  giveorieia 
to  a  number  of  fleshy  fibrcii.  The  largest  of  theoe  lamiow  extends  from  uw 
ftummit  of  the  iieromion. 

lUUitunu.  By  its  tujtrrjicial  turf  ace,  with  tho  Platysma,  supm-acromial  ncrx'ea^ 
the  superSoial  Giitcia.  and  integument.  Its  dMp  surfatx  is  separated  from  the 
head  of  the  humeni.4  by  a  large  Kacculateil  synovial  bui-Ra.  and  covers  the  coracoid 
pTOoeiw,  ooraoo- acromial  ligament.  Pectornlin  minor,  Coraco-brachialis,  both  heads 
of  the  Biceps,  tendon  of  the  Fectoralis  major,  Terefl  minor,  scapular  and  external 
heads  of  the  Trioe]>s,  tlio  circumflex  ve»<el»  and  nerre^  and  the  hiimeriis.  Its 
antgrior  border  is  separated  fVom  the  Pectoralis  major  by  a  cellular  interspace^ 
which  lodges  the  cephalic  vein  and  deai^ending  branch  of  tho  acromial-thoracic 
artery.     Its  poifanor  border  testa  on  the  Infraspinatus  and  Triceps  muscles, 

Jferva.     The  Deltoid  is  suppliod  by  the  cireumflox  nerve. 

Actions.-  The  Deltoid  raises  the  arm  directly  from  the  side,  ^  as  to  bring  it  at 
right  angles  with  the  trunk.  Its  anterior  fibres,  assisted  by  tho  Pectoratis  major, 
draw  die  arm  forwards ;  and  its  posterior  flbreSr  luded  by  the  Teres  major  and 
Latisaimus  dorsi,  draw  it  backwards. 

Dintftioa.     Divide  tbv  Ddtnid  acrosn.  nvnr  it.H  upper  part,  hj  au  ini-inioa  curried  alons  (he 
■uvjn  of  ibe  eUvklL-.  the  oorumiun  proL-eaii.  nuil  niiiuo  uflhti  neapulii.  aud  reficct  il  dowomrds; 
the  bona  wdl  h«  scfD  va  iu  imdor  turfnce.  ax  well  as  tbo  eircainllei  vessels  and  nerve*. 
blMlioo  ft  iho  muscle  ihould  be  canfullj'  cxuaiacd. 
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AnTKBIOB  SCAPtTLAR  ReoIOV. 
Subscapularia, 

The  mbtcapuiar  aponettroeia  ia  a  thin  membrane,  attached  to  the  entire  circum- 
iercDoe  of  the  auhscapuhir  fossa,  aud  aflbniin^  attaehmetit  by  its  inner  surCiica  to 
ftome  of  tho  fibres  of  tbo  Subscapularis  musule :  whcu  this  is  removed,  tho  latter 
is  exposed. 

The  Sulacapuhris  is  a  large  trbngulnr  muscle,  wluch  fills  np  the  subscapuhur 
fi»sa,  arising  from  its  iutuniul  two-thinlis  with  the  excei>lton  of  a  narrow  margin 
nlonji  the  pusturior  bonier,  and  the  iniior  aiilc  of  the  superior  and  inferior  anglei^ 
which  allbrd  atta»:hmt-nt  to  the  SerralusmagnuB,  Some  fibres  arise  from  tendinoos 
laminiu.  which  intersect  the  muscle,  and  are  att.-tchcd  to  ridges  on  the  bone;  and 
othcn  ftoia  au  apcwouroei^  which  separates  the  mnsclo  froia  the  Teres  uuuor  and 
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the  long  head  of  th«  Triceps.  The  fibres  puss  outwards,  and,  gnidiuilly  oonv«igii  _ 
termijiate  in  a  tciulou,  n-hieb  id  JiiM.Ttud  iiiUt  the  listmr  tuberosity  of  ihe  hutuerag  _ 
ThoiM)  fibre*  wliioli  arise  from  the  uxiliary  Viitnier  of  the  acanabi  are  insened  into' 
the  neck  of  tliehumcmstoUieexlviUof  aniiidi  l>eIowtbe  taberosity.  The  tendon 
of  the  muscle  ia  in  eloito  oontnct  with  the  capsular  ligament  of  the  shoulder-joint, 
and  glides  over  a  large  bursa,  which  separates  it  from  the  base  of  the  curaouid 
prooeoa.  This  bursa  conununicatcs  with  the  cavity  of  the  joint  by  an  aperture  in 
tlie  capsular  lifjamcnt 

Jir:laiiom.  Bv  its  anterior  mr/aa;  with  the  Scrratus  magnuH,  Corueo-brachiali* 
and  Bieepti,  and  the  axillary  vessels  aud  tierveH.  By  its  potUrior  f»r/arr,  with 
tbo  scapula,  the  Mubseapular  vessels  and  nerves,  and  the  capitular  ligaiiii^nt  of  the 
shoulder-joint.  Its  hwcr  border  is  cotttiguoua  with  the  Teres  major  and  Latissb 
mux  dorsi. 

AVrpM.    It  is  supplied  by  the  subscapular  nervesi.  ■ 

Adiong.  The  Subscapuiaris  rotates  the  head  of  tlie  humeraa  inwards;  wheo 
the  arm  is  raiiiod,  it  draws  the  humerus  downwards.  It  is  a  powerAil  defeooe  to 
the  front  of  the  shoulder-joint,  preventing  displacement  of  the  bcsd  of  the  bone 
forwards. 

POSTEMOE  SCAPCLAE  RkgIOS. 

Supra-spinatus.    ■  Teres  Minor. 

Infra-spinatus,  Tores  Major. 

Diwrlinn.  Ti>  I'xpOM  tbMC  rouick-t.  nnd  to  trxamim?  llicir  nnxle  of  inn'riioo  !ntn  ib^  hDiii«> 
.rn*.  deUoli  the  I'vltoid  uad  Trapeiius  from  Ihcir  ullu-.-biiit'ul  lu  tlie  Hpiuo  uf  t)iv  sou|)iiIh  and  acro- 
mioa  iirocess.  Rcitwvc  ilie  cUvick  hj  diviilinK  the  lijiiniriiw  conm-ciinjt  it  wiih  tbc  contoid 
procMS.  (tad  Rrpnmtt;  it  at  itn  nrti<:ulali«n  with  l^e  scnpiila :  divide  ihu  ncmminn  prix-i-Kli  near  ill 
root  with  n  »aw.  und.  Ihe.  fruL-nit-uls  bfinp  n-tniivcd.  the  tendous  of  the  poBtPrior  ScapnUr  mn*- 
vivn  will  be  fully  expoai'd,  uu<i  laa  he  csamiued.  A  block  Hhuuld  bo  placed  beueuib  the  >h(}1IMe^ 
juint,  ou  DM  to  make  the  niucles  [caee. 

The  supraspinoiis  aponeurosis  ts  a  thick  and  dense  membranous  layer,  which 
completes  the  oatoo-libroiis  case  in  which  the  Supra-spinatus  muscle  is  contained; 
affording  attachment,  by  ita  inner  surface,  to  some  of  the  fibres  of  this  muscle. 
It  is  thick  internally,  hut  thiunur  cxti?rii.illy  under  the  coraco-acroinial  ligament 
Whi'n  this  fliiwiii  i»  removeil,  the  Snpru-spinatus  muscle  ia  exposed, 

The  SiiiTti-ijiinatM*  uiuacle  occujiie^  the  whole  of  the  sunra-spinotia  foHai,  arising 
from  its  internal  two-thirds,  and  from  a  strong  fascia  wnioh  covers  its  surface. 
The  tnuscuhir  fibres  converge  to  a  tendon,  which  passes  across  the  capsular  liga- 
ment of  tlio  shoulder-joint,  to  which  it  is  intimately  adherent^  and  is  inserted  into 
the  liighest  of  the  three  facets  on  the  great  tuberosity  of  the  humerus^ 

RAadom.  By  its  npper  surfa/x,  with  the  Trapezius,  the  clavicle,  the  acromion, 
the  coraco-acromial  ligament,  and  the  Bclloid.  By  its  under  turftux,  with  the 
scapula,  the  supra-scapular  vessels  and  nerv^  and  upper  part  of  the  shoulder- 
joint. 

The  in/raspitwm  aporvrnrosii  is  a  dense  fibrous  membrane,  covering  in  the 
Infra-spinatus  muscle,  and  attached  to  the  circumference  of  the  infra-s])inous  fossa; 
it  affords  attachment,  by  its  inner  surface,  to  some  fibres  of  this  muscle,  is  con- 
tinuous externally  with  the  fascia  of  the  arm,  and  gives  oB"  from  its  under  surface 
intermuscular  septa,  which  separate  the  Infra-spinatus  from  the  Teres  minor,  and 
the  latter  from  the  Teres  major. 

The  Infra-spinnim  is  a  thick  triatigukr  muscle,  which  occupies  the  chief  part 
of  the  infra-Kpinous  fossa,  arising  by  fleshy  fibres,  from  its  inlcmal  two-thirds; 
and  by  ten<linuus  fibres,  from  the  ridges  on  its  surface :  it  also  arises  {ram  a  strong 
fascia  which  covers  it  externally,  and  separates  it  fn>m  tbc  Teres  major  and  Teres 
minor.  The  fibres  converge  to  a  tendon,  which  glidesover  the  concave  borderof 
the  spine  of  the  scapula,  and.  pas.Hing  across  the  capsular  ligiiment  of  the  should<v 
joint,  is  inserted  into  the  middle  facet  on  the  great  tubero^ty  of  the  humerus. 
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Tbe  tendon  of  this  mtuclc  is  oocnaioEullr  separated  from  the  spine  of  tlic  «^apula 
by  a  svnonal  bursa,  which  commuDit^ttis  with  thu  synovial  incmbrniic  ul  tho 
sboulder-joint. 

Rehu'ons.  By  ita  poatertor  t'tr/ace,  witli  the  Deltoid,  tho  Trupczins,  L»ti:<simua 
dond,  and  the  iotegUDteat.  By  ita  anlfrior  itttrfavf,  villi  the  Kcajtiilo,  fmm  which 
it  is  aepamted  by  tlio  superior  and  dortuiliH  scapuhi!  vonscl!*,  nnd  with  ihe  cajiftiilar 
ligameut  of  the  shoulder-joint.  Its  Uiu-^er  bonier  U  in  coittnct  with  ihe  Teres  minor, 
and  oocaiiionally  united  with  it,  and  with  the  'Varea  major. 

Tho  Tertg  ittnor  is  a  narrow  elongated  muscle,  which  lie«  along  the  inferior 
))ordcr  of  tbo  scapula.  It  arises  from  the  dorsal  surface  of  tho  asilTary  border  of 
the  scapula  for  tho  upper  two-thirds  of  its  exteut,  and  from  two  aponeurotic 
UmiuK!,  one  of  which  scpiiriitcs  this  muscle  from  the  lufra-spinatus,  the  other  Ixom 

Fig.  ITl.— Uiui;l«8  ou  Uie  Donum  of  l)i«  SnpnU  and  iba  Triocpi. 
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ifce  Teres  major;  its  Gbreo  pnas  oblifjuely  upwards  and  outwardly  and  torminst 
it  t  tcodon,  which  is  inserted  into  tla''  lowest  of  the  three  iaeet«  on  the  greall 
"  'ero«ity  of  tbe  humerus,  ami,  by  fleshy  libix-s,  inlo  the  hamerus  iramediatelj 
ow  il.     The  tendott  of  this  muscle  passed  ucrwn  the  capsular  ligament  of  lh< 
ntder-Joint. 

Scions.     Bt  its  pontmor  surfacf,  with  the  T>eIto!i  Latissimus  dorei,  and  in- 
^"  at.     By  \l8.  antfn'or  sur/are.  with  the  scapula,  tho  dorsal  branch  of  tho 
pular  artery,  the  long  head  of  the  Tricpp!*,  and  the  shuiihb-rjoint.     By  il»i 
iOr<ter  witb^  the  Infra-spiiiatUi*.     By  its  Inuvr  border,  with  the  Teres  niajor,f 
,    I  which  it  is  separated  anteriorly  by  the  long  hesul  of  the  Triceps. 
"TTie  Tcrta  ifajor  is  a  broad  and  somewbat  thitt^^'ned  munele,  whieh  arises  from 
Ihe  dorsal  aspect  of  the  inferior  angle  of  the  scapula,  and  from  the  fibrous  sept«J 
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interposed  Wtwcen  it  nod  tlio  Teres  minor  nnd  InfVa-spinatiu;  the  fibrea  in 
direuu^l  ujiwanls  und  outwnrdit,  Knd  tvrniiiiatft  in  a  jlut  tendon,  aiiout  two  inchet 
in  leiigtli,  wliich  13  inftertix)  into  t!io  ]Kwleriiir  liicij>iial  ridgi*  of  the  Iminerun.  Tba 
tendon  of  t!iia  miiscle.  nt  its  insi^rlion  into  ilie  Immerus,  lies  l)ebind  thstl  of  the 
XjatiAiiiniufi  dorsi.  from  which  it  is  separated  by  a  svnovial  bursa. 

Relatioii^.  By  ita  posterior  atirf'at-e,  with  tlie  integument,  from  wbich  it  if 
separated,  internally,  by  tbe  Latisiiimas  dorai ;  and  externally,  by  tlie  long  head  of 
the  Triceps.  By  ita  anterior  aur/aee,  with  the  Subscapularia,  lAtiflsimus  dorst, 
Coraeo-brachiati^  short  head  of  the   Biceps,  tho  axillary  vessels,  and  brachial 

fdexus  of  mltvos.  Its  vpprr  lonbr  is  at  first  in  relation  with  tbe  Teres  mino^ 
rom  whioh  it  is  al^crwanls  iwpanited  by  the  long  b«iMl  of  the  Triecps.  It> 
louxr  honUr  foring.  in  conjunction  with  the  LaiiHitnua  donii,  part  of  Uw  posterior 
boundary  of  the  axilla. 

Ntnfa.  The  Stipra-spinati  and  Infra-apinati  muscles  are  supplied  by  the  8upn> 
ftcapiilar  nerve ;  the  TereH  minor,  by  the  oirountflex ;  and  llie  Teres  major,  by  ibe 
aubsenpular. 

Aclioni.  The  Supra-spinatua  a>i.<(istii  the  Deltoid  in  raisihg  the  arm  from  tbe 
side ;  iu  aetiun  must,  however.  l)e  very  fceblo,  from  the  verv  disadvantageooa 
manner  in  which  the  force  ia  applied.  "The  Infra-spinatus  and  I'eres  minor  rotate 
tJic  bead  of  the  humerus  outwards ;  when  the  arm  is  raised,  tbcy  assist  in  retaining 
it  in  that  position,  and  carrying  it  backwards.  Que  uf  the  most  important  usca 
of  ihi.'W!  tliri.'!!  niiij^eles  is  ititt  great  protctiticn  tbev  affortl  to  the  sbonldcr-joint,  tbe 
SiiprH-spiiinUis  Mii|>p(irtln^  it  Bhovc,  nnd  prwvcntiiiK  displacement  of  tbe  he.id  of 
thi!  huiiicru.'t  iipuanls,  whilst  the  Tiifra-K|iiiiatn:«  and  Tcre:t  minor  jirotect  it  behind, 
anil  prevent  ilislocatitm  hiickwards.  The  Teres  major  nasutttt  tbe  I^atiiisimus  dora 
in  drawing  the  humerus  downwards  and  backwaribt  when  previously  raisod,  and 
rotating  it  inwards;  when  the  arm  is  fixed,  it  mav  assbt  the  Pectoral  and  Latii 
simus  (lorsi  muscles  in  drawing  the  trunk  forwards, 

AXTKKIOK  IlL'UEItAL  HliOIOy. 

Coraco-bracliialis.  Biceps.  Brstcbialis  Anticu*. 

/titrtclian,  Thfi  atm  bcini;  plin-cd  011  Ihe  InliU-,  wilh  ihc  front  surface  ni)|iFnnn5t,  make  a 
TYTlicnt  iuL'uinD  ibruuirli  ihi?  iDIcgiimont  aloii^'  Hit'  t[iiilJlt>  tiiiv.  from  ihv  inidilli>  of  llii.-  iutcrrsl 
bi'lw^ro  llie  fulds  of  the  «\illii.  In  nliimt  two  im-hrs  ticluw  the  ulbi'W-joiiit,  wh>>rp  It  tlioiiW  b* 
Joinc'l  liVa  irjnBVcrsc  inciciipii.  vxlcmlia^  frt'm  Ihr  intiirr  to  the  oulcr  >iilo  of  tho  forearm; 
two  llapf  bving  rcflcclcd  oa  eitbt^r  Ma,  the  fiuicia  ibuuld  be  exnmini'd. 
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The  </o7i  /twcirt  of  the  arm,  continuoua  with  that  covering  the  sboQlder  and 
front  of  the  grejit  Pectoral  mu.sole,  is  nllached,  above,  to  the  clavicle^  kororaion, 
and  apine  of  the  acapnia;  it  forms  a  thin,  loose,  membranous  sheath  investina  the 
mu.'*cle-s  of  the  arm,  sending  down  septa  between  them,  and  composed  of  nbr«9 
disposed  in  a  circular  or  spiral  direction,  these  being  connected  together  by 
vertical  filirea.  It  diJlers  in  thickness  at  different  parts,  being  thin  over  the  Biceps 
but  thicker  where  it  covers  the  Triceps,  im<l  over  the  condyles  of  the  liiimcrua ; 
and  is  strengthened  by  fibrous  aponeuroses,  derived  from  the  Pectoralis  major  and 
Latissimus  dorsi,  on  trie  inner  eidc;  and  from  the  Deltoid,  externally.  On  either 
side  it  gives  ofTit  strong  intermusculnr  septum,  which  is  attached  to  the  comlyloid 
ridge  nnd  condyle  of  the  humerus.  These  septa  serve  to  separate  tJie  musclea  of 
the  anlerior  from  those  of  the  posterior  brnchial  region.  The  external  inter- 
musimliir  septum  extends  from  the  lower  part  of  the  nnt«rior  bicipital  ridge,  along 
Ihe  external  condyloid  ridge.  In  ihe  outer  condyle;  it  is  blended  with  the  tendon 
of  the  Deltoid,  gives  attaclimcnt  to  tbe  Triceps  behind,  to  the  Brachialia  antteiis, 
Supinator  longns,  nnd  Kxtensor  carpi  rndialis  longior,  in  front,  and  is  perforated 
by  the  munculo-spiral  nerve,  iiud  siifwrior  profunda  artery.  Tbe  internal  inter- 
muscular  septum,  thicker  than  the  preceding,  exlend.-*  from  the  lower  part  of  the 
posterior  bicipital  rid^e  below  the  Tores  major,  along  the  internal  condyloid 
ridge  to  tbe  inner  condyle ;  it  is  blended  with  the  tendon  of  the  Coraeo-brachialifc 
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ud  afibrds  attachment  to  the  Tricep.<i  behind,  and  the  Brachia]ia  anticiu  in  front. 
It  is  perforated  hy  the  ulnar  nerve,  and  the  inferior  profunda  and  anastomotio 
arlenGS.  At  the  elbow,  the  deep  fascia  takes  attachment  to  all  the  prominent 
points  round  thin  joint,  and  is  continuous  with  the  fascia  of  th«  forosrm.  On  the 
removal  of  thiit  faseia,  the  musclit;  of  the  anterior  huinvral  ngioa  arc  exposed. 

The  Coraco-hntrhiatis,  the  smulluit  of  the  three  Diutrclos  in  this  rugion,  is  sttu 
at  the  upper  Mtd  inner  part  of  the  arm.  It  arises  W  lleshv  fibres  from  the  apex 
of  the  ei^iniooid  proocsv^  in  common  with  the  short  ^ejid  ol  the  Bi««p«,  and  tVom 
the  intermuscular  M>ptum  between  the  two  musoles;  the  fibres  mis*  dowawardl^i 
baclcwants,  and  a  liiile  outwards,  to  be  inserle<l  by  means  of  a  mit  tendon  into  a 
rough  ridge  at  the  middle  of  tlie  inner  side  of  llio  shafV  of  the  humerns.  It  \i 
peiToratod  by  the  mnaculo-eutaneous  nerve.  The  inner  border  of  the  muiicio 
forma  a  guide  to  the  performance  of  the  operation  of  tying  the  brachial  artery  in 
the  upper  part  of  iu  course. 

Rttatiotta.  By  its  anterior  surface,  with  the  Deltoid  and  Pectoralia  major  above; 
at  its  insertion  it  la  crossed  by  the  brachial  vessels  and  median  nerve.  By  its 
posUrior  tuf/ace,  with  the  tendons  of  the  Subscapularis.  Latissimua  dorsi,  and 
Teres  major,  the  short  head  of  the  Triceps.  th«  humerus,  and  the  anterior  circumflex 
TMsel^.  By  its  inner  border,  with  the  brachial  artery,  uiiil  the  median  and  mua^, 
caIo-«utAneou8  ner^xs.  By  its  oiUer  bonier,  with  the  short  head  of  the  Biceps^ 
and  Braehialis  anlieus>. 

The  liifefa  is  a  long  fusiform  muscle,  sittuited  along  the  anterior  aspect  of  tho^ 
arm  in  ita  entire  length,  and  divided  above  into  twr»  portions  or  heads,  from  whiohi' 
drcum^tanee  it  haa  received  iu  name.  The  fhort  head  ari»«>s  by  a  thiek  flattened  \ 
tendon  from  the  apex  of  the  coraeoid  procesit,  in  common  with  the  Goraoo* 
brachialia.  The  long  head  arises  from  the  upper  margin  of  the  glenoid  cavity, 
by  a  long  rounded  tendon,  which  is  continuous  with  the  glenoid  ligament.  This 
tendon  arches  over  the  head  of  the  humerus,  being  inclosed  in  a  special  sheath  of 
the  synovial  membrane  of  the  shouldcr-joim ;  it  then  pierces  the  capsular  ligament 
at  its  attachment  to  the  humerus,  and  dcsccn<1a  in  the  bicipital  groove  in  which 
it  is  retained  by  a  fibrous  prolongation  from  the  tendon  of  the  I'ectoralis  major. 
The  fibres  from  this  tendon  form  a  rounded  belly,  and,  about  the  middle  of  the 
arm,  join  with  the  short  portion  of  the  muscle.  I'ho  belly  of  the  muscle,  narrow 
ind  somcwiiat  nntt«iicd,  terminates  above  the  elbow  in  a  flattened  tendon,  which 
is  inserted  into  the  biiL-k  part  of  the  tuberosity  of  the  railiiis.  a  synovial  bursa  i 
being  interp»ffid  between  the  tendon  and  tlie  front  of  the  tuberosity.  The  tendon 
of  llie  mii.'tule  is  thin  aud  broad ;  as  it  approaches  the  radius  it  becomes  narrow 
aad  twisted  upon  itself,  being  appli«<l  by  a  flat  surface  to  the  back  part  of  the 
tabcrosity,  and  opixwite  the  bend  of  the  elbow  gives  off.  from  it.-*  iimer  8i<le,  a 
brood  aponeurosis,  which  passes  obli<iuely  dnwnwanla  and  inwarda  acri>ss  the 
bracbiat  artery,  and  i.s  continuous  with  the  fiiscin  of  the  forearm.  The  inner 
border  of  thia  muscle  form»  a  truido  to  the  performance  of  the  operation  of  tying 
the  brachial  artery  in  the  middle  of  the  arm.' 

Relaliana.  Its  anterior  tur/ace  is  overlapped  above  by  the  Pectoralia  major  and 
Deltoid ;  in  the  rest  of  its  extent  it  is  covered  by  the  superficial  and  deep  fascia 
■nd  the  into^umont.  Its  poiUrior  surfoft  rests  on  the  shoulder-joint  antl  humerus 
from  which  it  is  separated  by  the  Subscapularis,  Teres  major,  Latlsinmus  dlHB,j 
Brachiulis  antieus,  and  thu  muscido-cutimcous  nerve.  Its  inner  bcnttr  is  in  rela- 
liun  with  Hm  Coraoo-bracbialis.  the  brachial  vessels,  and  median  nerve.  By  its 
tuter  border,  with  the  Deltoid  an<i  Supinator  longus. 


'  A  third  b**il  to  th*  Koep*  ia  oecaiionnlly  fonnil  {Thciia  *iiys  u  nflen  m  oni>e  in  i'i(rl>t  or 
Dine  »obj(M;U).  aKiiiift  at  ibo  upper  >nil  inner  [mrt  of  IhL-  BnicIiinliB  iinlit'us  with  Ibu  fibri'S  of 
vUcb  it  U  fOBliatKHIt.  an<l  is  inierteit  iulu  iW  biciiiiiul  fuiicb.  nnil  iuiivr  »li](.'  cf  llic  liMi.lon  nf  iho 
BioFpa.  Iu  most  t»tf»  thin  luiilitidti^il  Nlip  piLiui-n  liohiiKl  ihc  br.irhi.i]  artori'  in  its  roimi!  itown 
Ik  am,  O^rttijonnlly  thn  third  hrnii  coniitts  of  two  ulipi.  vhieh  nius  down,  oatt  iu  front,  the 
otker  twhinj  the  utIvtj,  vuuoi-aling  tbin  vmavl  in  tbv  lowur  half  of  Ilic  arm. 
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The  lirwJiiaUs  ArUieus  ia  a  broad  mtiscle,  which  covers  the  clbovgoint  an 
the  lower  half  of  the  front  of  the  humerus.  It  is  somewhat  compressed  from 
before  backwarJ,  and  ia  broader  in  the  midiUe  than  at  either  extremity.  It  arii<fl 
from  the  lower  half  of  the  ouIlt  and  inner  surlhocA  of  tho  shaft  of  the  humerus, 
commencing  «bov8  nt  the  iiisL-rtitm  of  the  Dulioid.  which  it  cmbntces  br  two 
l]ar  processus,  and  cxt«[i>liijg,  buluw,  to  within  an  inch  of  the  marmn  of  the 

icular  e>irf;t;»!,  ftn<l  buing  limited  on  ejich  side  by  the  external  ima  latemal 
jrdera.  It  ul»o  urines  IVom  tliu  iiitermuscuiar  ik\Aa  on  each  ndc,  but  more 
cxtcriitivcly  from  the  inner  than  the  onler.  Its  fibril  convert  lo  a  thick  tvndoa 
which  ia  irmerted  into  it  rough  depression  on  the  under  surfuce  of  the  oontuoid 
process  of  the  tilna,  Ijoin^  received  into  an  inlerrul  bclween  two  fle^y  slips  of 
the  Flexor  digitoruni  profundus. 

Betaiians.  My  its  anUn'or  nurpKe,  with  the  Biceps,  the  brnohial  vessels.  ma»- 
culo-cutaneou.i  and  mcdina  nerves.  By  its  fioxUrioT  twf'ace,  witli  t3ic  humerus 
and  front  of  the  elbow-joint.  Bv  its  t'niiCT-  bonier,  with  the  Triceps,  ulnar  nerve, 
and  Pronator  radii  teres,  from  wliich  it  is  separated  by  the  iDtermusculnr  septum. 
By  its  ottler  border,  with  the  musculo  spiral  nerve,  radial  recurrent  artery,  the 
Supinator  longus,  and  Extensor  carpi  radialis  longior. 

AcrpM.  Tlio  muscles  of  this  group  are  supplied  by  the  musculo-culaneous 
Qcrvo.  The  Br&cbiidis  unticus  receives  un  additional  fllumcat  from  the  mosculo- 
spiral, 

Actions,  The  Comco-brochialis  draws  the  humerus  forwards  and  inwards,  and 
ut  llie  same  time  nssists  in  elevating  it  towardt  the  sciipuio.  The  Biceps  and 
Brachi.ili^  amicus  are  flexijrs  of  the  foreiinii;  ilic  fonner  muscle  is  also  a  supi- 
nator, and  serves  to  render  tense  the  fjiscia  nf  tlie  forearm  by  means  of  the  brood 
aponeurosis  given  off  from  its  tendon.  When  the  Ibrearm  is  fixed,  the  Biceps 
and  Brachialis  anticus  flex  the  arm  npon  the  forearm,  as  is  seen  in  cllorls  of 
climbing.     The  Brachialis  anticus  forms  an  important  defence  to  the  elbow-joint 
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Triceps.  Sulmnconcus. 

Ilie  Trtrrps  is  gitUAted  on  the  back  of  the  arm.  extending  the  entire  length  of 
the  posterior  surface  of  the  humerus.  It  is  of  large  size,  and  divided  above  into 
tliree  parts;  hence  the  name  of  the  muscle.  These  three  portions  have  been 
named,  the  middle  or  long  head,  the  external,  and  the  internal  head. 

The  midiite  or  hnrj  hi:ad  arises,  by  a  flattened  tendon,  from  a  rou^^h  triangular 
depression,  immediately  below  the  glenoid  cavity,  being  blended  at  its  upper  part 
with  the  cajt^ular  and  glenoid  ligaments) ;  the  muscular  tlbrcs  pass  downwards 
between  the  two  other  portions  of  the  muscle,  and  join  with  them  in  the  oommoD 
tendon  of  insertion. 

The  cxknuil  hi-ad  arises  from  the  |)ostcrior  surface  of  the  shaft  of  the  humerus, 
between  the  insertion  of  the  Terta  minor  and  tlie  upper  part  oi  the  musculo-spiral 
groove,  from  the  external  border  of  the  )nitneru.i  atui  external  intcnouscular 
septum ;  the  ilbreii  from  this  origin  converging  towanbt  the  common  tendon  of 
insertion. 

The  inlertial  inotl  nri.«cs  from  the  posterior  surface  of  the  ehafl  of  the 
humerus,  below  the  groove  for  the  mn.iculo-spiral  nerve,  oommenciug  above. 
narrow  and  pointed,  below  the  insertion  of  the  Tores  major,  and  exiendiug  to 
within  an  inch  of  the  trochlear  surface;  it  also  arises  from  the  internal  border 
and  interna!  intermuscular  septum.  The  fibres  of  this  portion  of  the  muscle  are 
directed,  some  downwards  to  the  olecranon,  whilst  others  converge  to  the  common 
tendon  of  insertion. 

The  common  tendon  of  the  Triceps  commences  about  the  middle  of  the  bock 
part  of  the  muscle ;  it  consists  of  two  aponeurotic  lamiuin.  one  of  which  is  sub- 
cutaneous, and  covers  the  ]>oalerior  surface  of  the  muscle  for  the  lower  half  of  itji 
extent,  the  other  ii  more  deeply  seated  in  the  sulMiancc  of  tho  muscle.    After 
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receiving  the  aluoliment  of  tlie  mi»ciilar  fibres,  tlicy  join  togetlier  abora  the 
elbow,  and  are  inHerttxl  ioti)  the  luiuk  part  of  tlie  upinrr  surface  of  Uie  olecranon 
proceaa,  a  small  bursa,  oocasional  ly  multilocuW,  being  interposed  betvoea  the 
tendon  and  the  front  of  thit<  surface. 

The  long  head  of  the  Triceps  descends  between  the  Teres  minor  and  Teres 
major,  dividing  the  triangular  space  between  theae  two  muscles  and  the  humcrna 
into  two  smaller  spacos.  one  triangular,  the  other  auadrangular  (lig.  171),  Thej 
triangular  space  transmits  the  durstuis  scapalie  vesBels ;  it  is  bouoded  by  the  Teres  ■ 
minor  above,  the  Teres  miyor  below,  and  the  scapular  heait  of  the  Triceps,  ex- 
tcmftlly:  the  <]uadriuigulur  spaoo  transmitii  the  posterior  clrcumflox  vessels  and 
ncrv«:  it  ii  hounded  by  the  Teres  minor  abovi^  tbo  Teres  major  below,  the 
scapular  head  of  the  Trioe{W  internally,  atid  thu  humcnis  externally. 

hthtioia.  ltd  posterior  eur/aoe  \»  overlappwl  by  tbo  Deltoid  abovc^  KUperficial 
in  tlw  rest  of  its  exli-nt.  By  its  aiU'-rior  mirfuix,  with  the  humerus  mtwculospiral 
nerve,  superior  profumla  vossi'ls,  and  back  part  of  the  ell«w -joint.  It-'*  midille  or 
lentf  heaii  is  in  relation,  behind,  with  the  Deltoid  and  Teres  minor;  in  front,  with 
the  Sabscapularii),  Latiasimus  dorsi,  and  Teres  major. 

The  Sularv^tKua  is  a  small  muscle,  distinct  from  the  Triceps,  and  analogous  to 
the  Subcrur«uB  in  the  lower  limb.     It  may  be  exposed  by  removing  tho  Triceps] 
from  the  lower  part  of  tho  hnmerua.     It  consists  of  one  or  two  slender  fasciciui,' 
whieh  arise  from  the  humerus.  immc(liat4.-ly  above  the  olecranon  foESU,  and  are 
inserted  inl<>  the  postvrior  ligament  of  the  elbow-joint. 

Hervte.  Tho  Triceps  and  Subaueonoiut  are  supplied  by  the  miisculo-spiral 
nerve. 

Adimu.  Tlio  Tricops  is  the  great  Extensor  musclu  of  the  forearm;  when  the 
forearm  ii  flexed,  it  serves  to  draw  it  into  a  right  line  with  the  arm.  It  is  the 
direct  antagoni.tt  of  the  Biceps  and  Drachialis  amicus.  When  the  arm  i.-)extencle<l, 
the  long  head  of  the  rauacle  may  assLit  the  Teres  major  and  Latissirau.^  dorai  in 
drawing  the  Imraerna  backwards.  Tho  long  head  of  tho  Triceps  protects  the 
aoder  [nart  of  the  shoulder-joint,  and  prcveuta  displacement  of  tne  head  of  the 
htunerus  downwards  and  backwards^ 

Muscles  op  the  Forearh. 

Piarelto*.  To  illMect  (he  forenrm.  plin:i?  the  limb  in  the  position  indiptttcd  in  fiff.  168 1  make 
•  vertical  knclBlon  aloDi;  tbe  midijle  lini-  trom  Ihe  olliow  to  the  writt.  null  couui'cl  each  txtrtaUf 
with  *.  tnnKVtrm  ianifioo;  thn  Hapi  of  integument  being  removed,  iho  (mcj*  q(  iho  rorcannu 

The  <leirp  faana  of  tho  forearm,  continuous  above  with  that  incloitmg  the  arm, 
u  a  deiwe  highly  g!i.>tteiiing  aponutirotiu  investment,  which  fonta  a  gt^ncral  slieath 
inelosing  the  museles  in  this  region;  it  is  attached  behind  to  the  olecranon  and 
posterior  border  of  tba  ulna,  and  gives  off  fiom  its  inner  surGioo  numerous  inter- 
muscular  septa,  which  inclose  each  muscle  separately.  It  consists  of  circular  and 
oblique  fibres,  connectod  together  at  right  angles  by  numerous  vertical  fibres.  It 
is  much  thicker  on  tho  dorsal  than  on  the  palmar  surlace,  and  at  tho  lower  than 
at  the  upper  part  of  the  forearm,  and  is  strengthened  by  tendinous  fibres,  derived 
from  the  Bntchialis  anticus  and  Biceps  in  front,  and  from  tho  Triceps  behind. 
Ite  inner  surfitec  gives  origin  to  muaoular  fibres,  especially  ut  tho  upper  part  of 
the  inner  and  outer  sides  of  the  forearm,  and  forms  the  boundaries  of  a  series  of 
oonical -shaped  fibrous  cavities,  in  which  the  muscles  in  this  rcgiun  are  contained. 
BesiduA  the  vertical  septa  separating  each  muscle,  transverse  septa  are  given  off 
bolli  on  the  anterior  and  posterior  surfaces  of  the  forearm,  separating  llio  deep 
from  (he  superficial  layer  of  musclcii.  Numerous  apertures  exist  in  the  fiwcia  for 
Uie  passage  of  vessels  and  nerves ;  one  of  these,  of  large  ei/Ai,  situated  at  the  IVont 
of  tlic  eltiow.  serves  for  the  passage  of  a  eummunicutiug  branch  between  the 
iuperficial  and  deep  veins. 

The  ntiiiicies  of  the  forearm  may  be  subdivided  into  groups  correqionding  to 
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tba  region  they  occupy.  One  group  occujiiea  the  inner  and  antBTJor  aspect  erf  Oie 
foresrm,  and  comprises  the  Flexor  and  Pronator  uiuhcIcs.  Another  group  oc- 
CQpicti  tho  outer  side  of  iho  forearm ;  and  a  third,  its  posterior  a«]Kxt.  The  two 
latter  groups  include  all  the  Exteiisor  and  Supinator  inusele^. 
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Pig.  ITS Front  ftf  lli«  l.i-n  Poi«. 

ftrm.     fiupvrficial  MudcIvr. 


Superficial  Layer. 

Pronator  radii  lerfts. 
F)e:<:or  carpi  radiali&. 
Pnhnaris  longua. 
Flexor  carpi  ulnaria. 
Flexor  eublimis  digitorum. 

These    muscles   lake    origin    from 
the  internal  eondylu    bj  •  common 
tendon. 
'  C  I'll  The  Pronolnr  Radii  Tms  arises  by 

'■^     '''  two  heads.     One,  the  largest  and  most 

superficial,  ariws  from  the  huntenu^ 
immediatelyabovethc  internal  condyle, 
and  from  the  tendon  commun  to  the 
origin  of  the  other  muscles;  «l»o  frcua 
- ,  j_  the  fascia  of  tho  forearm,  und   inltT- 

ElUH  muscular  septum  between  it  and  tlu 

Flexor  carpi  radiali«.  The  other  head 
is  a  thin  fiLsdculus,  which  ariites  fVom 
the  inner  side  of  the  corunoid  prowwa 
of  the  ulna,  joining  the  preceding  »1  an 
acutw  angle.  Between  the  two  bends 
pai^ses  llie  median  nerve.  The  muscle 
pushes  ohli<]uely  across  the  forearm 
from  the  inner  to  the  outer  side,  and 
terminates  in  a  fiat  tendon,  which 
turns  over  the  outer  margin  of  tho 
radius,  and  is  inserted  into  a  rough 
rid^e  at  the  middle  of  the  outvr  suifiuo 
of  the  shafl  of  that  bono. 

Jirlalions.     By  ita  anlt-rxor  tftr/acf, 

with    the   deep  fascia,  the   Supinator 

longu!^    and   the    radial   ve!t!<«U    and 

nerve.     By  its  pnstfrior  turiac*,  wiih 

the  Brachialisanticuit,  Flexor  ttublimis 

digitorum,  the  median  nerve,  and  ninar 

artery.       Ita    mittr    harder    forma    the 

ii  V_^  inner  boundary  of  a  triangular  space, 

^    ^w  in  which  arc  placed  the  brachial  artery, 

,  ^^___^  median    nerve,   and    tendon    of    the 

V  I  '^ViT^^  Biceps   muscle.     Its    innT    border   is 

in    contact    with    the    Flexor   carpi 

radial  i& 

The  Flexor  Carpi  Radialii  lies  on  the  inner  side  of  the  preceding  m»i8clc. 
It  arises  from  tho  internal  condyle  by  the  coinmoti  tvndun,  (Vom  the  fa«cia  of  the 
forearm,  and  from  the  intermuscular  septa  between  it  and  the  Pronator  r«dii  tcra^ 
on  the  inside:  thePalmaria  longus,  externally;  and  the  Flexor  subiimia digitorum, 
beneath.    Slender  and  aponeurotic  in  structure  at  its  commencement,  it  increMea 
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size,  and  terininate.1  in  a  teiwJon  which  forma  the  lower  two-thirds  of  its  stnio- 
ture.  This  tendon  pasaes  through  a  canal  on  the  ouli-r  side  of  the  annuUtr  liga- 
ment, ruoB  through  a  groove  in  the  os  trapezium,  converted  into  a  canal  by  a 
SbroQs  sbcuth  lin*?d  by  a  synovial  mcmbran^v  and  is  iii«rtcd  into  the  base  of 
the  metacarpal  bone  of  the  index-fin^cr.  The  rudiiil  artery  li<-'a  between  tho 
tendon  of  thia  miuclo  and  the  Supiuittor  loI^pul,  ami  may  eiisUy  be  eucurcd  in 
this  sitoation. 

JitkUions.  By  ibt  suprrfidal  mr/wc,  with  the  deep  fascia  and  the  integnment. 
By  its  d^p  tw/acr  with  ihe  Flexor  Bublimis  digitonim,  Flexor  longus  poIHcis, 
and  wrist-Joint.  By  it«  otugr  ltmi<v,  with  the  Pronator  nulil  tcn.*4  and  the  radial 
vessels.  By  its  inner  bonleT,  with  the  Palinaris  luUjrus  above,  the  median  nerve 
ht)\ov. 

Tho  Palmaria  lingua  in  a  niender  fusiform  n^nso1«,  lying  on  the  inner  side  of 
the  preceding.  It  ariaea  from  the  inner  condyle  of  the  huiaerua  by  the  common 
tendon,  from  the  deep  thaeia,  nnd  inlennuaciitar  f«pla  between  it  a:id  the  wljaoont 
muaclea.  It  terminatea  in  a  elender  flattened  tendon,  which  ia  itL^erted  into  the 
aaaalar  ligament^  expanding  to  end  in  the  palmar  faacia. 

VarialiowL  Thin  nntcle  it  often  ahn^ntiwhcn  pwjient,  it  pshiWts  maoy  Tftrirtic".  Ttsfltsbj 
brilv  i»  •ocDi-lini.-ii  very  Iodk.  or  it  m».j  occQp}-  Ihr  middle  at  iht^  miii>:li'.  which  in  iL-niiinoux  at 
eilMr  cxtmnlt; ;  or  it  mny  lie  muiiculiir  at  iln  lower  Ml^^rail}'.  ilit  upper  part  hciDfc  lendinonN. 
Owntoaally  lh«ra  is  a  hcodiI  PalniariH  lonitus  ]ilaci;i]  on  thi-  intier  siee  of  lh(>  pi«ceilin)|r.  If'nni- 
MltM^.  Mow,  |iarllf  in  tbo  anaiiUr  tigameot  or  fiucia,  and  partly  b  ihe  tinall  nmsclM  of  Ihe 
litilc  Giiger. 

RrJalioTts.  By  its  anterior  sur/aef,  with  the  deep  fiiseia.  Bv  its  posterior  twface, 
with  the  Flexor  siibLimis  dtgitorum.  InlemaUy,  with  the  t''lexor  carpi  uhuuu, 
ExtemaUy,  with  ihe  Flexor  carpi  radiali^ 

The  Flexiir  (Jiirpi  Vlnarit  lies  along  the  ulnar  side  of  the  forearm.  It  arisei  by 
two  heada,  aeparate<i  by  a  tendinous  arch,  beneath  which  passes  the  ainar  nerve, 
and  posterior  ulnar  recurrent  artery.  One  bead  arises  from  the  inner  condyle  of 
the  humerus,  by  the  common  tendon ;  the  otiier,  from  the  inner  margin  of  the 
olecranon,  bvan  aponeurosis  fnun  tlie  upper  two-thirds  of  the  posterior  border  of 
the  aina,  and  from  the  intermuiicular  septum  between  it  and  the  Flexor  aublimis 
digitorum.  The  fibres  terminate  in  a  l<-ii'ifjn,  which  oeeupioa  the  anterior  part  of 
the  lon'cr  half  of  the  muscle,  and  is  in*ert<il  into  the  pisiform  bone,  some  fibres 
being  prolongeil  lo  the  annular  ligament  and  base  of  the  metacarpal  bono  of  tho 
little  6ngcr.  The  ulnar  artery  lica  on  the  outer  side  of  the  tendon  of  thia  muscle 
in  the  lower  two-thirds  of  the  forearm ;  the  tendon  forming  a  guide  to  the  opora- 
tion  i>f  including  this  vi^ssel  in  a  ligature  in  this  aituation. 

HflfUiofU.  By  iu  anterior  tur/ace,  with  tho  deep  fascia,  with  which  it  is 
intimately  connected  for  a  considerable  extent.  By  its  poslrrior  gur/aef,  with  the 
Hexor  auhlimi.s  the  Floxor  profhndus,  the  Pronator  quitdratus,  and  the  ulnar 
vesseU  and  nerve.  By  iw  outer  or  radial  hortlirr,  with  the  Palmaris  longiis,  above; 
with  the  ulnar  vessels  and  nerve,  below. 

The  Flejmr  Digilorum  SfhUmia  is  place<l  beneath  the  preceding  muscles;  these 
therefore  require  to  be  removed  before  its  attachment  is  brought  into  view.  It 
ifl  the  largest  of  the  muscles  of  the  auperficL-il  layer,  and  arises  by  three  heads. 
One  from  tho  internal  condvlo  of  the  humerus  by  the  common  tendon,  from  the 
internal  latenil  liniment  of  the  elbow-joint,  and  from  the  intermuscular  septum 
common  to  il  and  the  preceding  muscles.  The  second  bead  arisea  from  the  inner 
nde  of  the  cor(*noid  process  of  the  uliuu  above  the  ulnar  origin  of  the  Pronator 
radii  teres.  The  third  head  arises  from  the  oblique  line  of  the  ratiius.  extending 
from  the  tubercle  to  the  in.<erlion  of  the  Pronator  nulii  teres.  The  fibrc-s  pass 
vertically  downwards,  funning  a  broad  and  lliiek  muscle,  which  dividejt  into  four 
tendona  about  the  middle  ot  the  forearm;  as  these  tendons  \yTuKi  beneath  the 
annular  ligament  into  the  palm  of  die  ha!id,  they  are  arranged  in  pairs,  the  anterior 
pair  oorresptHiding  to  the  middle  and  ring  lingers;  the  posterior  pair  to  the  index 
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«u(l  little  ilng%r.<(.  Th«  tenrlons  diverge  from  one  noother  a.1  they  paaa  onwanlft 
awl  are  flitulij  inxorlcil  into  the  lateral  nmrfrinit  of  the  second  phalaoffefl,  about 
their  centre.  Opposite  tho  base  of  the  first  piialangea,  each  tendon  divides,  so  u 
to  leave  a  fissured  interval,  botwccu  which  passes  one  of  the  tendons  of  the  Flexor . 
profundus,  and  they  both  entvr  un  ossco-aponcurotio  canal,  fonucd  by  a  strong 
fibrous  band  which  archut  acro^  thvm,  and  is  attached  uu  each  side  to  tho  marRiiis 
of  tho  phalaiigcd.  The  two  porlioiis  mUt  which  the  tcudoii  of  the  Flexor  sublimia 
divides,  so  as  to  iKiinil  of  ihc  passage  of  the  deep  flexor,  expand  somewbat,  and 
form  u  grooved  ebnnnd,  into  whicli  tke  uccompiinying  deep  flexor  tcudou  a 
received ;  the  two  divisionn  then  unite,  nod  finally  subdi\-ide  a  soeond  tim«  to  be 
inserted  into  Ibe  fore  part  and  mias  of  the  sueund  pbalaiigi^.  Hie  tendons,  wbiltA 
contained  in  the  flbro-oaseous  canals,  are  connected  to  the  phalange:*  by  slender 
tendinouK  filaments,  called  vinci4la  occeMOria  tvitiUnnm.  A  Aj-norial  tibeAtn  invests 
the  tendons  a^i  they  paaa  beneatli  the  annular  ]if;ainent;  a  prolongation  from  which 
Burrounils  each  tendon  as  it  passes  alnnj^  the  piialangea. 

Relations.  In  the  Forearm.  By  its  anteriar  sur/aet,  with  the  deep  fascia  and 
all  the  preceding  superficial  muscles.  By  its  posterior  sur/aee,  with  the  Flexor 
profundus  dtgitoriim.  Flexor  longiis  pollicis.  tbo  ulnar  vessels  and  nerve,  and  tbc 
median  nerve.  In  th«  Hand,  itj(  tenclous  arc  in  relation,  in/nmt,  with  tbc  palmar 
fiu^eia,  tuipurficial  palmar  arch,  and  the  brsiucbcB  of  tiie  median  nerve;  Miind, 
with  the  Icndoiiii  of  the  deep  Flexor  and  the  Lumbriculeii. 


A.VTERIOR  Brachial  Region, 

Deep  lAiyer. 

Flexor  Profundus  Digitorum.  Flexor  Longus  Pollictu. 

Pronator  Quadrat  us. 

DUwflion.  DiviJe  «ch  of  ihp  mipcrflpiol  mnscics  tit  its  (■cnlre.  iinil  turn  pilhcr  md  wiide;  tte 
iK'C]!  InjiT  uf  uiuacltrs.  10|;(!lbt'r  willi  llu>  uivdiuu  nvrve  and  utour  vi-Mi'ls,  will  ikt'u  In;  pxpoocil. 

The  Flexor  Profundus  Diijtlarum  (per/omm)  is  situated  on  tho  alnar  side  of  the 
forearm,  immotlintely  beneath  the  auperfieial  Flexors,  It  arL'tea  from  the  Upper 
two-thirds  of  the  siilcrior  and  inner  suriaeea  of  the  shaft  of  the  ulna,  embracuig, 
above,  the  insertion  of  tho  Brachinlis  anticus,  and  extending,  below,  to  within  a 
short  distance  of  the  Pronator  quadratus.  It  also  arisen)  from  a  dcpres«ioD  on  the 
inner  side  of  the  oronoid  process,  by  an  apoueuriwis  from  the  npper  two-thirds 
of  the  posterior  border  of  tlie  ulna,  and  from  the  ulnar  half  of  the  interofacons 
membrane.  The  fibre.-*  form  a  fleithy  belly  of  consitlerablo  size,  which  divides 
into  four  tendons  which  pa.ts  under  the  annular  ligament  benoth  the  tendons 
of  tho  Flexor  sublimU.  Opposite  the  first  phalange.s  the  tendons  pass  between 
the  two  slips  of  the  tendons  of  tho  Flexor  snblimis,  and  are  finallv  insert»xi  ioto 
tho  bases  of  the  last  phalanges.  Tho  tendon  of  the  index  finger  is  distinct ;  th« 
rest  arc  connected  together  by  cellular  tissue  and  tendinous  slips,  as  far  as  the 
palm  of  the  hand. 

Four  wnall  inuseles,  the  Lumbriealcs.  arc  connected  with  tho  tendoiKi  of  tlie 
Hexor  profuudus  in  tho  palm.  Thoy  will  be  described  with  the  muscles  in  that 
region. 

IMalioria.  By  it*  arUerior  mirface,  in  the  forearm,  with  the  Flexor  enblimis 
digitonim,  the  t^lexor  carpi  ulnaris,  the  ulnar  vessels  and  nerve,  und  the  median 
nerve;  and  in  the  hand,  with  tho  tendons  of  the  sui>erfie)Rl  Flexor.  By  its 
potterior  tur/aee,  in  the  forearm,  with  the  ulna,  the  intenxs*'rtu«  membrane,  tho 
Pronator  quadratus;  and  in  the  hand,  with  the  InteriHwei,  Adductor  pollieis,  and 
deep  palmar  iirL-b.  Bv  its  ulnar  border,  with  the  l-'lexor  carpi  uLnaris.  Bv  it* 
radial  liordrr,  with  the  iHcxor  longus  pollicis,  tho  anterior  interoseetnu  vmkIs  and 
oerre  being  interposed. 


ANTERIOR   BRACHIAL  BEOIOX. 


Fig.  ITS.— Front  ot  Ui«  Lttt  Pomrm.    I>eep  MumJm. 


Tbo  flfxor  Lonytit   PolU- 
eu  is  sitnated  on  lli«  nwlial 
EJJ«  of  the  forearm,  Iviiig  on 
_  Uic  luinic  piano  as  Ute  Tireoed- 
log.      It  arises  fraan  llie  up- 
per two-tliirda  of  the  grimveil 
interior  surface  of  the  shaft 
of  Uio   radius;   commeacinjf, 
above,  immodiatelv  below  the 
tsbvroxilr  and  oblique  line. 
tad  extciMling,  below,  to  with- 
in  n   short    (listanoo  of   the 
Pronator  qnadratUit.     It  also 
ariita^  from  th«  niljnveiit  part 
of  the  inleroN<«(.)u»  nieuibrimo, 
and  occjLtionalljr  by  a  flviflky 
slip  from  the  inner  ttide  of  the 
base  of  the  coronoid  ptxjceits. 
The  fibres  paaa  downwards 
and  terminate  in  a  flattened 
temlon,  wliich  passes  beneath 
the  annular  ligament,  is  tlien 
lodged  in  the  interspace  be- 
twcco   tho  two  heads  of  the 
Flexor    brcvia    poUicis,  and 
entering  a  tendino-osafeous  cn- 
lutl,  siiniiur  to  those  for  the 
other  flexor  tendons,  i»   in- 
«erted  into  the  baae  of  the  lost 
pbalimx  of  the  thumb. 

Sehtiont.  By  its  anterior 
wur/ofe,  with  llio  Flexor  sub- 
limit dijfitorum,  Klexor  earpi 
radialis.  Supinator  longasaud 
nulial  Ti3e«*els.  Uy  its  jmte- 
rior  swface,  with  the  radius, 
inteixMLseous  metnbrane,  and 
Pponator  quadratua.  By  its 
ttbtar  border,  witli  the  Flexor 
profundus  digitorum,  from 
■which  it  is  separated  by  the 
anterior  interosseous  vessels 
and  nerve. 

The  Pnmator  Quadmlvt 
tx  a  smali,  flat  inuselu,  qniidri- 
lateral  in  form,  extending 
transveritely  aeroas  the  front 
of  the  radius  and  ulna,  above 
tieir  carpal  extremities.  It 
arises  from  the  oblique  line 
OQ  the  tower  fourth  of  the 
anterior  surface  of  the  shafi 
frfthe  nlua.  and  tho  surface  of 
bono  immctli.itcly  below  it; 
fnjm  the  internal  bo<ly  of  the 
tttooi;  and  frotn  a  itrong  apo- 
neurosis    which    covers    the 
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inow  tbird  of  tlie  muscle.  The  fibres  paati  horizonully  ouiwanlif,  to  be  itiMMti!^' 
into  the  lower  tburih  of  the  aDterior  surface  and  external  border  of  the  eimft  o[ 
the  radius. 

Rtiatifins.  By  ita  anterior  surfaec.  with  the  Flexor  profundus  diifiloruin,  tho 
Flexor  longua  poUicis,  Floxor  carpi  radialis,  and  the  radial  veaaeU.  By  xu^iutc- 
rior  gw/acc,  with  the  radius,  ulna,  and  iuterosscous  membrane. 

Nerves.  All  the  muBclcs  of  the  siiperfieial  layer  arc  supplied  by  the  nwdian 
nerve,  excepting  the  Flexor  cHrjii  u!  unris,  which  is  supplied  by  tho  ulnar.  Of  tlw 
deep  layer,  tho  Flexor  profundus  diKitorum  is  sujiplicd  conjointly  by  the  ulnar 
ftnd  anterior  iiiterosaeous  norvt^,  tlie  Hexor  lougui*  polliei^  and  Pronator  quadratos 
by  the  anterior  iiiU'rouiseiius  nerve. 

AcUont.  These  muscles  act  upon  the  foreann,  the  wrist,  and  hand.  Those 
Itcting  on  llie  iorearm  are  the  I'ronator  radii  teres  and  Pronator  quadratus,  which 
rotate  the  radius  upon  the  ulna,  rendering  tho  l>and  prone;  when  pronation  has 
been  fiilly  eftected.  the  Pronator  radii  teres  as8i§ts  the  other  muscles  in  Hexing  tlic 
forearm.  The  flexors  of  tho  wrist  arc  the  Flexor  carpi  ulnaria  and  radial  is,  and 
the  flexors  of  the  phalanges  arc  tho  Flexor  Buhlimia  and  Profundus  digitorum; 
the  former  flexing  the  second  phalange*,  and  the  latter  the  last.  The  F'lexor  lotigia 
pollieia  flexes  the  last  jihahmx  of  the  thumb.  The  throe  latter  muscles  af^er  flex- 
mg  the  phalanges,  by  continuing  their  action,  act  upon  the  wrist,  assisting  ibe 
ominary  flexors  of  this  joint;  and  all  assist  in  flexing  the  forearm  ujjon  the  arm. 
The  Palinaris  loiii;us  is  a  tensor  of  the  palmar  fascia ;  wlieu  this  actiua  had  been 
fully  eiTuuted,  it  Ilexes  the  hand  upon  the  forearm. 


Badul  Beoion. 

Supinator  Longus.  Extensor  Carpi  Radialis  Longior, 

Kxtcnsnr  Carpi  Kadialis  Brevier. 


i 


Diutriion.  Diviilu  the  intetrument  to  <lie  siimc  mtimier  as  la  Uii<  dikwctioa  of  the  aoteriof 
bnchinl  r^irion  ;  &u<I  after  hiiviii)!^  pxamlix^il  tlifi  cvilaiicoug  vi^«»vU  nai)  nerrcii  iwil  di'pp  &«d*. 
they  dhuuM  be  removed,  when  tlio  miiscli'"  of  thin  ri'trion  will  htr  expn»e<l.  The  n-movnl  of  tbn 
fnacin  will  h?  ennniderablv  fiicililuted  ■>)'  Uotacliiu)^  it  rriiin  brliiw  unnnrtl*.  Great  carv  kbuaiil  bo 
tAkoD  to  avoid  (gulling  nenxu  lliij  tQaJoua  of  the  uusl-Ius  o(  tlid  tuuiab. 

The  Supinalor  Loni^u»  is  the  moat  superficial  muscle  on  the  radial  side  of  the 
forearm,  fleshy  for  tho  upper  two-thirds  of  its  extent,  tendinous  below.  It  nrises 
from  the  up|»er  two-thirds  of  tho  external  condyloid  ridge  of  the  humerus,  aad 
from  the  external  intermuscular  septum,  being  limitctl  above  by  the  museulo-spiral 
groove.  The  fibres  tcnniuatc  above  th-;  middle  of  the  forearm  in  a  flat  teodo^^ 
which  is  inserted  into  the  base  of  tho  styloid  ])ri)cei<8  of  the  radius.  ^H 

Relations.  By  its  snjwrjiriat  snrfact,  with  the  inlegitmunt  and  fascia  for  th^^ 
greater  part  of  its  extent;  near  its  insertion  it  is  crossed  by  the  Extensor  ofSii 
mctacarpi  p<jllim  and  the  Kxlcnsor  prirni  intemndii  pollicis.  By  its  (foy  mtr/aoe, 
with  the  hiiinerua,  the  Kxtonsor  carpi  radialis  longior  and  brcvior.  ihe  inscrtioD  of 
the  Pronator  radii  teres,  and  tlie  Supinator  brevia.  By  iw  ("jwi«-  bor<irr,  above  the 
elbow,  with  the  Brachialis  antieua,  tlie  musculospiral  ncrv^  and  radiid  rocurreBt 
artery ;  and  in  the  forearm,  with  the  radial  vessels  and  nerve. 

The  ExteruoT  Carpi  Ratb'atis  Lonijior  is  placed  partly  beneath  the  preceding 
muscle.  It  arises  from  tho  lower  third  of  Ihe  external  condyloid  ri<^  of  the 
humorn.'t.  and  from  tho  external  intermuscular  septum.  The  fibres  temunato  at 
the  upper  third  of  tho  forearm  in  a  flat  t(;ndon,  ivhich  runs  along  the  onter  border 
of  the  radius,  beneath  tho  extensor  tendons  of  the  thumb ;  it  then  pa.saes  tlirough 
a  groove  common  to  it  and  the  Extensor  carpi  nidialis  brevier,  immediately  Iwfaind 
the  styloid  process :  and  is  in»erled  into  the  XoMt  of  the  metacarpal  boue  of  tbe 
index-finger,  it.'^  radial  side. 

Relationt.  By  its  iuperjunal  turfwe,  with  the  Supinator  loogus,  and  fascia 
of  tbe  forearm.     It*  oufer  siik  is  crossed  obliquely  by  tbe  extunisor  t«Ddoiis  of 


RADIAL 
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the  thumh.  By  ita  de^ 
tHr/off,  with  tho  elbow-joint, 
Ok  Extensor  carpi  radinlis 
brevior,  kikI  back  part  of  ibe 
wrist. 

Tho  Extensor  Carpi  Jta- 
diatia  Brrvior  is  shorter.  lU 
W  oamo  impliM,  noil  lliiekcr 
thoQ  tho  prctfu<ling  muitolev 
beneath  wtiiuh  it  U  pln«e<). 
It  arises  from  the  external 
condyle  of  the  humeru.1  by  a 
teodoa  common  to  it  and  tho 
three  tDU.4clcs  next  to  be  do- 
scribed;  from  the  cxteroal  late- 
ral ligament  of  the  elbow-joint; 
iroin  a  strong  aponenroeis 
which  corcm  its  siirfnoo;  and 
from  the  iDtormuHctilnr  Ecpta 
betwctn  it  and  the  adjacent 
muscU-n,  Th«lilir«st<rniiiiiato 
about  ihcniiildleof  ihc  fiji\-iirm 
in  n  flat  tvmlon,  which  itt  cloM;ly 
couaucted  with  that  of  the 
preceding  muM^le,  accompanies 
It  to  the  TiTist,  lying  in  the 
Hune  groove  on  the  posterior 
surface  of  the  radius;  passes 
beneath  the  annular  ligamcn^ 
and.  difercinz  somewhat  fi^^m 
its  lellow,  IS  inj>erted  into  the 
base  of  the  metacarpal  bono 
of  the  middle  lingx:r,  its  radial 
side. 

Tho  tendons  of  tho  two  pre- 
ceding muscles  pass  throiigii 
tho  same  compartment  of  tho 
annnlar  Hgameut,  arc  labri- 
catol  by  a  single  synovial 
membrane,  but  sejanititd  from 
each  other  by  a  simiH  vertical 
ridge  of  bone,  aa  they  lie  in 
the  groove  at  the  back  of  the 
radiii^ 

ReUaimtt.  By  its  super' 
_fiitial  tvr/aef-,  with  the  Ex- 
tensor carpi  radialis  lon^ior, 
and  oroeticl  by  the  Extensor 
innscica  of  itio  ibumb.  By 
its  rfrp  turfofx,  with  the 
Supinator  hrwvis,  tendon  of 
the  Pronator  radii  tcrctt, 
radins,  and  wrist- joint.  By 
itj*  ulnar  bonier,  with  the 
Extensor  oommunis  digito- 
Tvm. 
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PoSTEKIOIt  BrACDIAL  IlEGIO^f. 

Sujierjieiat  Layer, 

Extensor  Commvmis  Digitonim.  Extensor  Carpi  TTliiarii 

Extensor  Miuimi  Diglti.  AnooDeua. 

The  Extensor  Communia  Di<pliyrum  is  situnted  fit  the  back  part  of  the  forearm. 
It  ftmcs  IVoni  iho  external  condyle  of  the  humerus  by  the  common  tendon,  from 
the  deep  fascia,  and  the  intermuscular  septa  between  it  and  the  ndjiiw-'iit  mu8cl«8. 
Just  below  the  middle  of  the  forearm  it  dindcs  into  three  tt-udons,  whieh  pas^ 
together  with  the  Kxtcnsor  indicia,  through  a  separate  compartment  of  the  annutii 
ligament,  lubricated  by  a  synovial  membrane.  ITio  tendoiu  then  diverge,  the 
innermost  one  dividing  into  two ;  and  all.  afler  passing  across  the  bttck  of  tW  band, 
are  iuHcrtcd  into  the  »3L'uiid  and  third  phalanges  of  th<j  tiugcrft  in  llie  foUowiog 
manner:  Each  tcnduo,  opposite  its  correspondiDs  metocarpo-plialaogenl  itrticula- 
tiou,  becomes  iiitrruw  and  thickened,  ^ives  off  a  thin  fiMoiouliis  upon  each  side  oi 
the  joiot,  and  spreads  out  into  a  broad  aponeurosis,  which  oovere  the  whoI«  of  the 
dorsal  liurCbce  of  the  first  j>liiilHnx;  being  reinforced,  in  this  situation,  by  ihe  ten- 
dons of  the  Interossei  and  Lumbricales.  Opposite  the  first  phalapgeal  joint,  this 
aponeurasis  dixHdes  into  throe  slips,  a  middle,  and  two  lateral ;  the  former  is  in- 
serted into  the  base  of  the  soeond  phalanx ;  and  the  two  lateral,  which  are  continued 
onwards  along  the  aides  of  the  second  phalanx,  unit©  by  their  contiguous  margins^ 
and  arc  inserted  into  the  upper  gurfaee  of  the  last  phalanx.  The  tendons  of  the 
midiUe,  ring,  and  little  fingers  arc  connected  together,  as  they  cross  the  hand,  by 
email  oblique  tendinous  slips.  The  t<^'ndons  uf  the  index  and  little  fingers  also 
receive,  before  their  division,  the  special  extensor  tendons  bt-louging  to  them. 

Jtchttittna,  By  its  tuprrjicial  svr/tKe,  with  the  fiiscia  of  the  forearm  and  band, 
the  posterior  annular  ligament,  and  intejEument,  By  its  tkep  eur/arf,  with  tlie 
Supinator  hrevis,  the  Exleiisuir  muscles  of  the  thumb  and  indcx-finger,  posterior 
interosseous  vessels  ami  ncrvo,  the  wrist-joint,  carpus,  metwcarpus,  nn<l  phalanges. 
By  its  radinl  h'lnlm;  yi\i\\  the  Extensor  carpi  riulialis  brevior.  By  its  u^or 
hoTfUr,  with  tlie  Extensor  minimi  digiti,  and  Exten.'*or  carpi  ulnnrts. 

The  Extensor  ifinwti  iJiyiti  is  a  slender  mu.'wlo,  placed  on  the  inner  side  of 
the  Extensor  communis,  with  which  it  is  generally  connected.  It  arises  from  the 
common  tendon  by  a  thin  tendinous  slip ;  and  from  the  intermuscular  septa  between 
it  and  the  adjacent  muscles.  Its  tendon  runa  through  a  separate  compartment  ia 
the  annular  ligament  behind  the  inferior  radioulnar  joint,  subdivides  into  two 
as  it  crosses  the  hand,  and,  at  the  metiiearjJO'phalangcal  articulation,  unites  with 
the  tendon  derived  from  the  long  Extensor.  The  common  tendon  then  spreads 
into  n  broail  aponeurosis,  which  is  inserted  into  the  second  and  third  phalanges  of 
the  little  finger  in  a  simikr  manner  to  the  common  extensor  tendons  of  the  other 
fingers. 

The  Extenior  Curfii  Vhiaria  is  the  mo.'tt  ."(uperfieial  miucle  on  the  ulnar  aide  of 
the  forearm.  It  arisi^s  from  the  external  condyle  of  the  humerus,  bv  the  comnioa 
tendon;  from  the  middle  third  of  the  posterior  border  of  the  ulna  fcelow  tlw!  An- 
coneus, and  from  the  fascia  of  the  forearm.  This  muscle  terminates  in  a  tendon, 
which  runs  through  a  groove  behind  the  styloid  process  of  the  ulna,  passes  through 
a  separate  compartment  in  the  annular  ligament,  and  is  inserted  into  the  base  of 
the  nietjicnrpal  bone  of  the  little  finger. 

Rtlations.  By  its  tvperjicial  surface,  with  the  fascia  of  the  forearm.  By  its 
(&«>  tw/act,  with  the  ulna,  and  the  muscles  of  the  deep  layer, 

iTie  Anennrtijt  is  a  small  triangular  muscle,  placed  behinil  and  below  the  elbow* 
joint,  and  apjwnrs  to  be  a  continuation  of  the  external  jwrtion  of  the  Trtcepa.  It 
arhtea  by  a  separate  tendon  from  the  back  part  of  the  outer  condyle  of  the  humenta; 
and  is  inserted  into  the  side  of  the  olecranon,  and  upper  third  of  the  poslenor 
surface  of  the  shaft  of  the  iilna;  its  fibres  diverge  i'rom  their  origin,  lllo  upper 
ones  being  directed  transversely,  the  lower  obliquely  inwards.  ^ 
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'  Eelationi.  "By  iu  gitpurficial  turjac,  with  ft  iitrong  fnKcin  derived  from  tha. 
Tricvps.  By  itn  drvp  surjarx,  witli  thv  vlbow-joiul,  &&  orbicular  li^fiinieat,  tlM ' 
nliu,  ftod  B  small  purtiua  of  tbu  Supiimtor  brevis. 

PoSTEiHOB  EbACHIAL   KkoioS. 
i>f cp  Lat/rr. 

S«pin«tor  Brovis.  Extensor  Primi  lotcriiodii  Pollicb. 

Extensor  Ossis  Mctocarpi  Pollicis.  Extensor  Sccnndi  In:«rnoclii  Pullicis. 

Extensor  Indivis. 

The  Supinator  Brtvi«  is  a  broad  muscle,  of  a  hollow  cj-lmdrical  form,  curved 
round  tbe  upjxrr  third  of  tbv  rudiiis.  It  nriiKS  from  tbc  cxtcmid  condylu  of  the 
Itumerus,  from  Uie  tixlcruid  Iftteml  li^nK>ut  of  the  elbow-joint,  und  tliu  orbicular 
ligsuieat  of  the  raditiji,  from  un  ubliquv  ridge  on  the  ulna,  extruding  down  fVom 
tue  posterior  extremity  of  tho  Itawcr  signiuid  ejivity,  und  from  th«  triungular 
depression  in  from  of  it;  luid  it  iiljtonriecsironiiitendinouscxpnnjgion  which  covers 
ita  aurfaoe.  Tbe  iiiu«clc  surrouiidji  the  upper  part  of  the  ruiliiui;  iho  upper  fibres 
forming  a  sling-like  fjijiciculus,  which  encircles  the  tieek  of  the  radtiu  a1x>ve  the 
tuberusitr,  to  be  attacheil  to  the  back  part  of  \U  inner  surface ;  the  middle  fibres 
sje  attached  to  the  outer  edge  of  the  bicipital  tubcn^^ity;  the  lower  fibres  to  the 
oblique  line,  as  low  down  aa  the  insertion  of  the  Pronator  radii  terc^.  This 
muscle  is  pierced  by  the  posterii>r  interosaeoun  nerve. 

Bfkuio}^.  By  iu  mperjhial  surfaee,  with  the  superficial  Extensor  and  Sani- 
ontor  tntuclcs,  and  the  radial  vcaacla  and  nerve.  By  its  tfc^)  suj/occ,  with  Ino 
elbow-joint,  the  ititcrosaeouB  merabrauo,  and  the  radius. 

The  Kxtaw>r  (hsiy  Mttaearjn  Polh'eis  is  the  most  external  and  the  largest  of 
the  dfti;]*  Kxicnsor  muscles,  lying  immciUatt'ly  below  the  Supinator  brcvLs,  with , 
which  it  i:*  Mornctitnes  united.  It  arises  from  the  ptisterior  Eurfaeo  of  tlio  shal^  of 
the  ulna  below  the  orij^in  of  the  Anconeus,  from  the  interosseous  ligament,  and 
from  tile  ini<ldle  third  of  the  posterior  surface  of  the  shaft  of  the  radius.  Passing 
obliquely  douiiwurds  and  outwanis,  it  terminates  in  a  tendon  which  runs  through 
n  groove  on  the  outer  »t<]e  of  the  slyloid  process  of  the  radius.  aceom|>uiiiud  by 
tliQ  tendon  of  the  Kxlen«}r  urimi  intoriiodii  pulliciji,  and  id  inserted  into  the  base 
of  the  mclacarjiiil  l)one  of  ttiu  thumb. 

Jielations.  By  it*  mjierfu-ial  inr/ucr.  With  the  Extensor  communis  digitorum, 
£xtciisor  minimi  digiti,  and  fascia  of  the  forearm ;  being  cro^^^d  by  the  branches 
of  tlie  posterior  intcrosseoua  artery  and  nerve.  By  its  dftp  sur/iKtr,  with  the  ulna, 
interosseous  membrane,  radius,  the  tendons  of  the  Extensor  carpi  radiali^  longior 
and  brcvior;  and,  at  the  outer  side  of  the  wrist,  with  the  radial  vessels.  By  its 
vpper  border,  with  the  Supinator  brevia.  By  its  foiccr  border,  with  the  Extensor 
pnmi  int^-rnodit  poliicis. 

The  Ej^tiJiAor  J'rimi  Intemodii  PoUicis,  tho  smallest  muscle  of  this  group,  Uca 
oa  tho  inner  side  of  the  preceding.  It  arise-s  from  the  ])o»terior  surface  of  the 
»1iafV  of  the  radium  below  the  Extensor  os^is  metacarpi,  and  from  the  interosseous 
membrane.  Its  direction  is  similar  to  that  of  the  Extenitor  ossis  rnetacar[>i,  ita 
tendon  pa.«iing  through  the  eame  groove  on  the  outer  .tide  of  the  styloid  proociM, 
to  be  in;Mrle>d  into  the  base  of  the  first  phalanx  of  the  thumb. 

ItihtifittM.    The  same  a-s  thowe  of  the  Exten.*or  oasia  metacarpi  pollicis. 

The  K^tenaoT  S^uwU  hUertindU  Pullin's  in  much  larger  inan  tlie  preceding 
ramole,  the  ori^n  of  which  ii  partly  covers  in.     It  arisos  from  the  posterior  »<urface 
of  the  shaft  of  the  ulna,  below  the  origin  of  the  Kxtenaor  osai.4  metacarpi  jmllicii^ 
and  &om  the  interosaeooa  membrane.     It  terminale.t  in  a  tendon  which  passes] 
tlirongh  a  separate  compartment  in  the  annular  ligament,  Iving  in  a  narrow  oblique  j 
groove  at  the  boick  part  of  tho  lower  end  of  the  radius.     It  then  crosses  obliqueljr  \ 
tins  Extensor  tendons  of  the  carpus,  being  separated  from  the  other  Extensor 
tendons  of  the  tluinib  by  a  triangular  interval,  in  which  the  radial  artery  is  found;  > 
oud  is  finally  iniwrted  into  the  base  of  the  last  phalanx  of  the  thumb. 


I 


Jifhtions.    By  iu  supfrfidal  aur/ace.  witb  tlio  same  parta  as  the  Extensor 
ncUcurpi  pollicis.     By  iU  i/fep  sur/acf.  Miith  the  uloa,  iiitvrossoou^  uiemhtBOei 
nu^iuiS  the  wrial^  the  radial  veaaels,  nod  metacarpal  bono  of  the  thumb. 

The  Eiftrnsor  Iniiicis  h  a  narrow  elongated  muscle,  placed  on  the  initcr  side  o? 
and  paj-ullcl  with,  the  prc«oding.    It  arises  from  the  posterior  euriace  of  the  shaft 

of  the  ulna,  below  the  origin 

Fig.  ITS.-PoBleriorSorfaoo  of  the  Furwirm.    Deep  MuagleH.    ^^^(\^^.  Kxtctlsor  sccuodi  iuttr 

nodii  pollicis,  and  from  tlie 
iiiterosMious  iiiembniiie.  It» 
tendon  piuscfl  with  tbc  £x- 
ten«)r  communis  digitornm 
through  tlic  ewme  canal  in  tbe 
annular  ligament,  and  itubse^ 
nuentiv  joinH  tliat  tendon  of 
tne  Kxtensoreomnniniswbidi 
belong  to  the  index-finger, 
op])osite  the  lower  end  of 
the  corresponding  metacarpal 
bone.  It  is  finally  inserted 
into  the  second  and  third  pha- 
lanjfes  of  the  index-finder,  in 
the  manner  al  ready  <le»cribod. 

Rrfaliom.  They  are  «mi- 
lar  to  tliose  of  the  preceding 
muMle.-<.  H 

Aert.¥«.  The  Supinator  1oOk>S 
gu!i.  Extenwr  carpi  radi&lis 
longior,  and  Anconetis,  are 
suppiieilby  branches  from  the 
musculo- spiral  nerve;  the  !©■ 
mnining  muaelea  of  the  ra- 
dial and  iJoftterior  brachial 
regions,  by  the  posterior  inter- 
osaacms  nerve. 

Aaiom.  The  muscles  of 
the  nulial  and  ]H>slerior  b 
chial  regions,  whieh  compri 
QllthcExtenMirandSupinati 
iimscles,  act  uodii  the  fore- 
nnu,  wridt,  ana  liand;  they 
are  the  direct  anlatfonixtx  of 
the  I'ronalor  and  Fl«xor 
muscles^  The  Anconeua  as- 
sists the  Tricc]T«  in  extending 
the  forearm.  The  Supinator 
longuB  and  brcvig  are  the 
supinators  of  the  forearm  attd 
baud :  the  fonner  muscle  more 
espfcially  acting  as  a  eupina- 
Un  when  the  limb  is  pronated. 
When  siipiniition  has  been 
producefl,  the  Supinator  lon- 
gu!»,  if  8t,itl  continuing  to  act, 
f5exe!*  the  forearm.  The  Ex- 
tensor carpi  radialis  lonpior 
and  brevior,  and  Extcnwr, 
carpi  ulaaris  muscloi^ 


of 
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OF  TB£  BAND. 
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i  XHHHOn  of  the  irrist ;  continaing  tlieir  action,  tb«T  serve  to  extend  ilie  forearm 
Ivnisllwiltrn);  tVi«yare  tlie  direct  antaKonisU  »f  the  Fli>x(ir  carpi  radialia  and 
unaris.  The  oonimnn  Kxtcnxor  of  ibe  Imgeni,  tlie  KxteiLwrs  of  the  tiiumbt  and 
th«  BxtenAore  of  iLe  iudex  aiid  little  Qngora,  sorve  to  extend  the  phalanccs  into 
wbiuh  thi\v  are  inserted ;  and  are  the  direct  antagonixta  of  the  Flexora,  By  con- 
tinuing their  action,  they  assist  in  extending  the  forearm.  The  Extensors  of  tho 
thumb  may  aaaist  in  eiipinntiiiff  the  forcttrm,  what  this  part  of  the  band  has  been 
drawn  inwards  towards)  the  palin,  ou  account  of  the  oblique  diroction  of  the  tvudou 
of  these  muscles. 

MCSCLE9  AND  FascIJB  OF  THB  HaND. 

DiMtftitm  (fig.  1C9) .    Tklake  »  Iraneri^nn  incision  ncrou  ihe  front  of  (he  wrist.  tuA  a  *MoiiJ 
•croM  lh«  heaids  of  llic  tnctai^arpol  bones,  conopct  thn  two  hr  >  vrrltcnt  JDci>Ji>n  jn  tho  mjilillt , 
luic.  sad  mntioui!  it  Ihrouftli  ihu  cniln-  of  tliv  miildle  Buitcr.    ^rbu  aulcrior  and  poitcrigr  ftDDDlnr  ] 
ligBHi'Wi'T,  rnnd  iho  palmar  tiucia,  thould  Bnt  be  duaecled. 

The  AnttrioT  Annular  Li^munt  ia  a  strong  fibroiut  band,  which  arches  over 
tho  carpus,  eonTerting  the  deep  groove  on  tlic  front  of  the!«e  iKines  into  a  canal, 
bcnvath  which  i^a.'W  the  flexor  tendons  of  the  fingeis.  It  is  attached,  intemiilly, 
to  the  pUifurm  bone,  and  unciform  process  of  tho  unciform ;  and  externally,  to  l6e 
tuberosity  of  the  scaphoid,  and  ridge  on  the  trapcKJura.  It  ia  continuous,  above, 
■witb  the  deep  fascia  of  the  forearm,  and.  below,  with  the  palmar  fa-iina.  It  \a 
crossed  by  the  tendon  of  the  Pulmaris  kniguB,  by  tho  ulnar  vessels  and  nerve,  and 
the  cutanooiLs  branches  of  the  median  and  uiuar  ncrvt-s.  It  has  inst-rted  into  ita 
upper  and  inner  part,  the  tendun  of  the  Flexor  carpi  ulnaris;  and  has,  arising 
from  it  below,  the  small  mtiscles  of  the  thumb  and  little  fingt-r.  It  is  pierced  by 
the  tendon  of  the  Flexor  carpi  radialis ;  and.  beneath  it,  pass  the  tendons  wf  tho 
Flexor  eublimli  and  Flexor  profundus  digitorum,  the  Flexor  longus  pollicis,  and 
the  median  nerve.  There  are  two  synovial  membranes  beneath  thisliganicut ;  one 
of  large  size,  incloaing  the  tendons  of  the  Flexor  sublimis  and  Flexor  pR>fundu3j 
and  a  .wparate  odc  for  the  tendon  of  tho  Flexur  lougus  )iollicis;  tho  latter  is  ftl.-^ 
large  and  very  extensive,  reaching  from  above  tho  wrist  to  the  extremity  of  the 
last  phalanx  of  tho  thumb. 

The  Posterior  Annular  Liga- 
ment is  a  strong  fibrous  bund, 
extewling  transversely  across 
the  back  of  the  wrist,  and  con- 
kinaoua  with  the  fascia  of  the 
forearm.  It  forms  n  sheath  for 
the  Extensor  tendons  in  their 
jMunage  to  the  fingers^  1>eing 
ftttaehed,  inlernally,  to  the  ulna, 
the  cuneiform  and  pisiform 
bones,  and  palmar  fa.seia;  ex- 
ternally, to  the  margin  of  tho 
radiu.s;  and  in  its  passage  across 
Uie  wrist,  to  tho  elevated  ridges 
on  the  posterior  surface  of  the 
radius.  It  presents  six  oum- 
partmenta  for  the  jMuwage  of 
tendons,  each  of  which  is  lined 
by  a  soKirate  synovial   iiieni- 

bnute.  These  arc,  from  without  in  wards — I.  On  tlio  outer  side  of  the  styloid  pro- 
cess for  tho  tendons  of  the  Extensor  oesis  metticarpi  pollicia,  and  Extensor  primi 
intemodii  polliuis.  2.  Behind  the  ulyloid  process,  for  tlie  tendons  of  the  Extensor 
carpi  radiidis  longior  and  brevior.  8.  Op|x>Bite  the  outer  side  of  the  posterior 
Bunacc  of  the  radius,  fur  the  tendon  of  the  Extensor  secundi  intemodii  jioUicia. 


FIr.  17rt.— Traiiilv*r»e  snption  tliroa^h  llio  Wrinl.  ihoir- 

Inu  lliH  PdAlari'ir  AuiKilsr  Liicuiiriit,  and  llis  osnaU 

tot  Iho  iiamiii^  uf  llm  tfitrtitor  Tciid^us. 
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4.  To  the  inner  eido  of  the  latter,  for  the  tendons  of  the  ExtciuKir  commonig 
digilorum,  and  Kxtenaor  indicis.  6.  For  the  Extensior  minimi  digit!,  opposite  ths 
interval  between  tlie  radiiia  and  ulna.  6.  For  the  tendon  of  the  Extcnasr  carpi 
ulnarLi,  grooving  tlio  back  of  the  ulna.  The  eyuovial  invmbRint^  lining  the« 
shfiaths  are  usually  very  extensive,  reaching  from  nbovc  the  anaul&r  ligament" 
down  upon  the  tendons,  almost  to  their  insertion. 

The  palmar  fatcia  forms  a  common  sheath  which  invests  tho  muscles  of  the 
hand.    Jt  coutusts  of  a  ccntrul  and  two  latcrid  portions. 

The  txnirat  portion  occupies  llie  midillo  of  the  palm,  is  triongolnr  in  shape,  of 
groat  strength  and  thieWness,  and  binds  down  th«  tendvms  in  thi«  situfttiun.  It  is 
mtnow  above,  being  altjiclicd  to  the  lower  margin  of  the  annular  ligament,  and 
receives  the  expanded  tendon  of  the  Palinnris  longtia  muscle.  Below,  it  is  broad 
and  expanded,  and  opposite  the  heads  of  the  metacarpal  bones  divides  into  four 
slip-t,  for  the  four  fingers.  Each  slip  subdivides  into  two  proce.=Be8,  which  inc1<i6e 
the  tendon-s  of  the  Flexor  muscles,  and  are  att.^ched  to  ibe  sides  of  the  first  pha- 
lanx, and  to  tho  glenoid  ligament;  by  tbia  arrangement,  four  arches  are  formed, 
under  which  the  Flexor  tcmloiia  \uh-b.  The  intervals  left  in  the  fascia  between 
tho  four  fibrous  slips  transmit  the  digital  vessels  and  nerves,  and  the  tendons  of 
the  Lumbricales,  At  the  point  of  division  of  the  palmar  fascia  into  the  slips  above 
mentioned,  numerous  strong  transverse  fibres  bind  the  scparat«  processes  togvther. 
Tho  palmar  fa.-^cia  i;;  intimately  lulberent  to  the  integument  by  numerous  fibrous 
bancb,  and  givus  orifjin  by  its  inner  mnrgin  to  the  Palinaris  brevis;  it  covers  the 
superficial  palmar  arcli,  the  tendons  of  llie  Flexor  muscle*,  and  the  branches  of  the 
median  and  nln-ar  nerves;  and  on  each  side  it  gives  off  a  vertJCa!  septum,  which 
i.^  continuous  with  tho  interosacous  aponeurosis,  and  separates  the  lateral  from  the 
middle  palmar  group  of  muscles.  ■ 

The  uji-Tnl  portion*  of  tho  palmar  fiyicia  are  thin  fibrous  layers,  which  cover' 
on  the  nidial  side,  the  muscles  of  the  ball  of  the  thumb;  and,  on  the  ulnar  aide, 
tho  muscles  of  the  little  finger ;  they  arc  continuous  with  the  dorsal  Gascia,  and  in 
tho  pulm,  with  the  middle  portion  of  the  palmar  fiiscia. 

MuSCtES  OF  THB  HaND.  " 

Tho  muscles  of  the  hand  are  subdivided  into  thrco  groups. — 1.  Those  of  the 
thumb,  which  occupy  the  radial  side,  2.  Those  of  the  little  linger,  which  occupy 
the  ulnar  side.  3.  Those  in  the  middle  of  the  palm  and  between  the  intcrosseou 
space.'!. 

BaDIAL  ItEQlOff. 
ifiiicks  (i/  the  Tfcumh. 

Abductor  PoIHcis. 

Opponcns  Pollicis  or  Flexor  Ossis  Mctacarpt 

Flexor  Brevis  Pollicis. 

Adductor  Pol  lie  is. 

BHie  Alilitclor  PoUicit  is  a  thin,  flat  muscle,  placed  immcdiat«ly  beneath  the 
mt^nment.  It  arises  from  the  ridge  of  the  oa  trapezium  and  annular  ligament; 
and,  passing  outwards  and  downwards,  is  inseiietl  by  n  thin,  flat  tendon  into  the 
radiaJ  side  of  the  base  of  the  first  phalanx  of  the  thumb. 

Relations.  By  its  gupcrjicial  surface,  with  the  palmar  Giaciii.  By  it*  «forp  sfir- 
face.,  with  the  Oppoiions  poUicis.  from  which  it  is  separated  by  a  thin  aponcuroi-ia. 
Its  inwr  border  is  separated  from  tho  Flexor  brcvb  polUeis  by  a  narrow  cellular 
interval. 

The  Opjioti^Tig  I'olliris  is  a  small  triiiiigiilar  muscle,  placed  beneath  the  pi«- 
ocdtng.  It  arijies  from  the  palmar  surface  of  the  trapezium  and  annular  ligament: 
passing  downiwards  and  outward:*,  it  is  inserted  into  the  whole  length  of  the  meta- 
carpal bone  of  the  thumb  on  itt  radial  side. 

Jlelatiom.  ,  By  its  superjkial  surface,  with  the  Abductor  pollicia.     By  its  detf 
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whiuli  aro  inserted  one  on  citbcr  side  of  tite  base  of  the  Hist  phalanx  of  tlie  tiaanb, 
the  otitvr  purtiun  hcing  ji>iiK-<l  with  the  Alxltictor,  and  the  imier  with  the  AdductflT. 
A  so:%imiMd  hoiiu  is  devuluped  in  eacli  tendon  as  it  pa«»iM  across  th«  metacvpo- 
l)hnlangutd  joint. 

Jielatton*.  By  its  snperjirial  surface,  with  the  palmar  fascia.  Bj  its  derp  sur- 
face, with  the  Adductor  pollicis,  and  tendon  of  the  Flexor  cnrpi  radialis.  By  it* 
ozfemal  aurf'ace,  with  the  Opponenii  pollicin.  By  iu  inJcmal  sur/aa;,  with  the 
tendon  of  the  Flexor  longns  poUicia. 

The  AddudoT  Pollicis  (fig.  173)  ia  the  moat  deeply  !ieat«d  of  llii*  group  of 
muscles.  It  isi  of  a  triangular  form,  ariaiDK,  hr  its  Broad  base,  from  tue  wbole 
leiiglli  of  the  metacarpal  bone  of  the  mtdola  finger  on  its  palmar  nurfaoe;  the 
fibres,  proceeding  outward,q,  converge,  to  be  iiisertcu  with  the  innermost  tendoft  of 
tlie  Flexor  brevis  poUicia.  into  the  ulnar  side  of  the  base  of  the  first  phalanx  of 
the  thumb,  and  into  the  internal  sesamoid  bone. 

Jt'^lali'.nit.  By  its  superficial sur/ncc.  with  the  Flexor  brcvHs  pollicis,  the  teodons 
of  the  Flexor  profunilus  and  Luntbriciiles.  Its  rUcp  tur/acf  covers  the  first  two 
interoft-seotis  Kpin;e,»,  from  which  it  is  wpiirutcd  by  a  slronj;  uponcurods. 

A'eTwr*.  The  Abductor,  Opjwiieiis.  and  outer  bead  of  the  Flexor  brcvLs  pollicis, 
are  ftupplicd  by  the  median  nerve ;  the  inner  head  of  tlie  Hexor  brevis,  and  the 
Adductor  pollicii',  by  the  ulnar  nerve. 

Actions.  The  actions  of  the  munelcH  of  the  thumb  are  ftlniost  siifficientty  indi- 
cated by  their  nnmes.  Tlii.t  segment  of  the  hand  is  provided  with  llire*'!  Kxlensors, 
an  Extensor  of  the  metacarpal  bone,  an  Extensor  of  the  first,  and  an  Exlen.sor  of 
the  second  phalanx ;  these  occupy  the  dorsal  surface  of  ttie  forearm  and  band. 
There  arc,  also,  three  Fk-xors  on  the  palmar  surface,  a  Flexor  of  the  metacarpal 
bone,  the  Flexor  ossis  metacarpi  or  Oppoucns  pollicis,  the  Flexor  bre^ns  pollicis, 
and  the  Flexor  longus  pollicis;  there  is  also  &n  Abduetor  and  an  Auduotor. 
Tlie.-<e  muscles  give  to  the  thumb  that  exten!<ivc  range  of  motion  which  it  po»- 
Gcsses  in  an  cniiiicnt  degree. 


Ulnar  Regiow. 

iTuseka  of  the  Link  Fitifjer. 

Palmaris  Brevis.  Flexor  Brevis  Minimi  Digiti 

Abductor  Minimi  iJigiti  Opponcns  Minimi  DJgiti. 

The  Palmaria  Brcvia  is  a  thin  qutidrilaleral  muwele,  placwi  beneath  the  integu- 
ment on  the  ulnar  side  of  the  hand.  It  ariw's  by  tendinous  fasciculi,  from  the 
annular  ligament  and  palmar  fiiscin;  the  fleshy  fibres  pa»a  liorizonluUy  inwards, 
to  be  inserted  into  the  skin  on  the  iun.3r  border  of  the  palm  of  the  haiid. 

lirlatiim*.  By  its  supi-rfiriid  tur/iicf,  with  the  integument  to  which  it  is  inti- 
mately niiherenl,  especially  l)v  it.*  inner  extremity.  Bv  its  de^  stir/art,  with  tbo 
inner  [wrlion  of  the  palmar  la.*cia.  which  separates  it  Irom  the  ulnar  vessels  and 
nerve,  and  from  the  muscles  of  the  ulnar  side  of  the  hand. 

The  Ahdnclor  Minimi  Digiti  is  situated  on  the  ulnar  border  of  the  palm  of  the 
band.  It  arises  from  the  pisiform  bone,  and  from  an  expansion  of  the  tendon  of 
the  Flexor  carpi  ulnaris;  and  terminates  in  a  flat  tendon,  which  is  inserted  into 
the  ulnar  side  of  the  base  of  the  first  phalnnx  of  the  little  finger. 

Jidations.  "Qy  its  tvperfi-ial  stir/aiy,  with  the  inner  portion  of  the  palmar 
fascia,  and  tbc  Palmaris  brevis.  By  ils  d^i^p  sur/w,;  with  the  Flexor  ossis  meta- 
carpi.    By  it*  inrifr  boril^,  with  the  Fle.tor  brevis  minimi  digiti. 

The  FSi-^or  Brevis  Minimi DiyHi  lies  on  tbc  same  plane  as  tfie  preceding  muscli^ 
on  it.t  radial  side.  It  arises  from  the  tip  of  the  unciform  process  of  the  uncifonn 
bone,  and  anterior  surface  of  the  annular  ligament,  and  is  inserted  into  lh«  base  of 
the  first  phalanx  of  the  little  finger,  with  the  preceding.  It  is  separated  from  tho 
Abductor  at  its  origin,  by  the  deep  branches  of  the  ulnar  artery  imd  nerve.  This 
muscle  is  sometimes  wanting;  the  Abductor  is  then,  usually,  of  hirgc  size. 


OP  THE   HAXD. 
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Sehlunu,  Bv  its  mperficial  mrfatr,  wtlli  tiiv  int«mnl  portion  of  the  palmar 
fascia.  Mill  the  PiLltiiiiria  brevi«.  By  its  ti^fp  ittr/at-c,  with  tb«  Flexor  oetsiii  mcta- 
orpL 

The  Opponent  ifinimi  Diyili  (fig.  173),  is  of  n  triutgnlnr  form,  and  placed  im- 
■mxliatclv  beneath  the  preceding  mu»clea.     It  xriaesi  trom  the  unciform  proceas  of 
the  uiicitorm  bone,  and  coatiguoua  portion  of  the  annular  ligament ;  itd  llhren  |^ 
downwards  and  inw-ard»,  to  be  inserted  into  the  whole  length  of  the  metacarpal' 
bone  of  the  little  finger,  along  its  ulnar  marpin. 

Relations.  B_V  its  sttper^ial  surface,  with  tho  Flexor  brovi!^  and  Abductor 
minimi  digiti.  By  its  deep  snr/acc,  with  the  Irilcrosiwi  muiiclos  in  the  fifth 
metacarpal  epauo,  the  mcutoarpal  bone,  and  the  Flexor  tcndooa  of  the  litUo 
finger. 

Nrnva.     All  the  nit]»cle«  of  this  group  are  supplied  by  the  idnar  nerve. 

Aelioiui.  The  iivtion:*  of  the  mii.sclea  of  the  little  finter  are  exprtsttoil  in  their 
tiftmcs.  The  Paliuaria  brevis  corrugates  the  akin  on  the  inner  side  of  the  pain) 
of  tlie  hand. 


MiDDLB  Palhar  RKoioy. 

Lumbricalcs.  Intcrossci  Palmares. 

Interossci  Dorxalct). 

The  LuTttl/ricaief  are  four  small  fieshy  fasviciili,  Accessories  to  the  deep  Flexor 
moscle.     They  arise  by  fleshy  fibres  from  the  tundon^  of  the  deep  Flexor :  the  first 
and  second,  from  the  radial  side  and  palmar  surlJu:e  of  the  tendons  of  the  index 
and  miildle  fin^ors;  the  third,  from  the  contiKUoun  Hides  of  llie  tendons  of  tho 
middle  and  rin^  fingers;  and  the  fourth,  from  ifie  contiguous  sides  of  the  tendons 
of  ihe  ring  and  little  fingers.     They  pas-t  furnards  to  ttie  radial  side  of  tbe  corr©- 
fipcjnding  fingers,  and  opposite  the  metacarpo-phalangcal  articulations  each  tendon 
terminates  in  a  broad  apooeurows,  which  „,     ..,     „    ^      .,  ...  ...     . 

«  inserted  into  the  tcniinous  expansion  "'«■  "^-^'>  ^"'"'  "''*"-"' ""'-''  »""^ 
from  the  Extensor  communis  digitornm. 
vhich  covers  the  dorsal  aspect  of  each 
finger. 

The  TnteTMtd  iftacks  are  so  named 
from  occapying  the  intervals  between  the 
metacarpal  bones.  They  are  divided  into 
two  sets,  ft  dorsal  and  palmar;  the  former 
are  four  in  number,  one  in  each  meta- 
carpal upat'^ ;  the  lailt^r,  three  in  number, 
lie  xipiiii  liie  meUwrarpat  bones. 

The  Ihnal  luterassei  are  four  in 
number,  larger  than  tho  palmar,  and 
ocoupr  the  intervals  between  the  meta- 
carpal bones.  They  are  bipcnnifona 
mosclea,  arising  by  two  hcatU  from  tho 
adjaocnt  ndefl  of  tbe  metacarpal  bones, 
but  more  extensively  from  that  side  of 
tbe  meluuirfud  hone,  which  corresponds 
to  the  side  of  the  finger  in  which  the 
muscle  is  inserted.  They  are  insoitwl 
into  the  ba!*e  of  the  flr.-«t  phalanges,  and 
into  the  apoDeurosi.i  of  the  oommon 
Exten^ir  tendon.  Between  the  douhle  origin  of  eoch  of  these  muscles  is  a 
narrow  triangular  interval,  through  which  passes  a  perforating  branch  from  the 
deep  palmar  arch. 

The  Fint  Dorsal  Interosseous   muscle  or  Ahdwtor  indicia  is   larger  ihiui  the 
others,  and  lies  in  the  interval  between  the  thumb  and  index-finger.     It  is  flat, 


\ 
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triangular  in  form,  ami  arises  by  two  headi^  separated  by  a  fibrous  mrcb.  for  tl 

|>assaue  of  tli«  rnilial  artery  into  the  deep  part  of  l}ie  palm  of  the  bftiid.     Tba 

oitt«r  liead  arisci  from  the  upper  half  of  tlie  ulnar  Iwirder  of"  tlio  first  mctaciupatl 

bona;  the  inner  head,  from  the  entire  length  of  the  radial  border  of  tlie  second 

inetaear]»al  bone;  the  tendon  is  inserted  into  the  radial  side  of  tlie  in<lex-fingcr. 

The  second  and  third  ar«  inserted  into  the  middle  finger,  the  forin«r  into  its 

radial,  the  latter  into  its  ulnar  side.    The  fourth  is  inserted  in  the  radial  side  of 

tho  ring-finger. 

The  Palmar  Intrrosffi.  throe  in  number,  are  Etmaller  than  the  Dorsal,  and  placed 

upon  tlie  palmar  eiirfaoo  of  the  metuearpal  bonca,  rather  than  between  theiiL 

,_„     , ..,»„.    They  arise  from  iho  entire  lenirth  of  tlie 

ITS— Tlin  fklnukr  Inlenwsei  ot  Left  Quii].  .'  ,    .  ^  c  j 

metacarpal  bone  of   one  finger,  and   are 

in^'rted  into  the  side  of  thv  baee  of  tlie 
llrttt  phalanx  and  aponeurotic  expansion 
of  the  common  Extensor  tvudon  of  \ix 
same  finger. 

The  first  arispi*  from  the  ulnar  eidc  of 
the  second  mclacar]ia]  lione,  and  is  in- 
eerted  into  the  .tanie  side  of  the  index- 
finger.  The  second  ariites  from  the  radial 
Eido  of  the  fourth  metacaipal  bone,  and 
is  inserted  into  tbo  same  side  of  the  ring- 
finger.  The  third  arise*  from  the  radial 
side  of  the  fiHb  mctacarpid  bone,  and  is 
inserted  into  the  sumo  side  of  the  little 
fin)fer.  From  this  account  it  may  bv  a-en, 
that  each  finger  is  provided  with  two  In- 
teratsei  muscle^  with  the  exception  of  the 
little  finger. 

N&rva.    The  two  onter   Lumbricalce 
are  Bupplied   by  the  median  nerve;   the 
rest  of  tbe  muscles  of  tliis  group,  by  th^^ 
ulnar.  ^B 

Actions.    The  t>or»al  interosMii  mtwcl*^" 
abduct  the  fingers  from  an  imaginary  lino  drawn  longitudinally  through  the  centre 
of  the  middir  finger;  and  the  Palmar  interossci  adduct  the  fingers  towards  the 
same  line.     They  usually  assist  the  Extemufr  muDclcs;  but  when  the  fingers  are 
slightly  l)ent,  they  aasiat  in  flexing  the  lingers. 


SniGTCAL  ANATOirr. 

Thp  Slndcnl.  Imvinfr  pomplcted  thu  dissection  of  ihp  musclps  of  the  npppr  Mtr*iiiily.  tliaiild 
cun^iiler  tbe  i'IR^^Ih  likely  ti>  lie  ftruilueei]  I);  ihp.  action  of  the  various  muscles  Ja  fracture  of  the 
buoes;  the  cauet^s  of  dii'placetneat  are  thn*  cuilf  rvcognizcd,  Bud  a  aultablc  tnwlmrot  in  e»clk 
Cftsi"  mny  be  rcinitly  adopli'il. 

In  cotisiilrrinc  the  oPliotiN  of  (he  vnriuuH  muRClea  upon  frnctures  of  tlje  upjier  extrcmilj-,  the 
most  coininou  turtnn  of  liijurr  hnie  been  selected,  both  for  illiietrHtioD  nml  dcscripliufi. 

Fracture  of  the  tiavick  is  ftu  exceedio^Ij  common  ticcident,  nml  ti  uhiinliy  rauctl  hj  Indirvot 
violence,  M  n  fall  npoD  tho  shoulilrr ;  it  oroiuionallj'.  hnwrver.  orciir:>  frr>m  tlirrcl  forrf.  fts  noK 
nimnl  riluation  in  just  GXtcranl  to  the  centre  of  the  bone,  but  it  ma;  occur  nt  ihv  Ktcniul  or  aero- 
nl«l  c'Oils. 

Fracture  of  thu  midijlf  ofihe  irlavirlt  (Hg.  ISOl  !ji  alwnyi  nltrndcl  with  eon.iidcniblc  lUnplMe* 
meot.  the  ouier  fruirraent  hein^-  rlriiwu  dimiiwarilM,  fiirWHrdl.  nnd  itiwiir<l!<;  the  inaer  ftngltH 
«li^hlly  upwards.  Thd  oiilrr  frairmi'nl  is  dniwn  di>wn  br  the  weij-hl  of  the  arm.  anil  the  aetioa 
nf  the  t>r1U'id.  niid  fiTWardi  nnd  iiiwurdi  by  tho  IVcloralig  minor  and  Siibvlnviaii  mnscte*;  IIm 
innrr  rrairmrnl  in  siiahtly  raised  by  ihp  Sli^rBo-clf  idivmruitoid,  but  only  to  a  Tcry  limited  extent, 
as  lh«  allikchment  of  the  eo'tn-cUviculiir  tifruinent  and  PecIuraliH  major  below  abd  in  front  wo«M 
prerent  any  wry  jircftl  displncpmmt  upwards.  The  cnnse«  of  dUplacetneDt  havinir  be*a  MCef- 
tuDod,  it  ia  tuMj  to  apply  ibc  apprapriatc  trcatmc^nL    Th«  onter  tragm^nt  ii  to  be  drawn  oat 
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and,  tog«lbrr  wilh  Ibe  MHtpnta.  niii«d  npwardu  to  B  level  iritli  (be  iMier  frt(Bnt|  Mid 
KUiiKiJ  in  llul  piMitian. 

in  fraclur*  i»f  ihe  turominl  end  t\f  thr  ela- 
■ielt  beiW'-cD  ihr  ((inniii  unA  traiipjoUl  liya- 
■mU,  oalj*  i<li|ilit  ilibplitri'incnt  occon,  11.4 
lhe«0  ILgMiwiila.  rri>in  Ihcir  oblique  iosiTtion. 
wrte  lo  luiU  buili  porliuns  ot  llic  bixw  iu 
tppMiilioa.  Frmture.  alsu.  of  llie  BiemaiCTid, 
JDivriMl  to  the  uogio-cbviculnr  lignnipnl,  is 
iiicndril  wilh  only  slight  diiplarrtni-til,  thi< 
ligamrnt  rrrring  to  rvtoin  thii  fngmcailii  in 
dute  a[i|)ci»iiii>n. 

Fmvture  of  till."  acromion  prvetM  nsaallj' 
■dns  From  viuleuce  Ap)ilicil  to  tlir  ii]>p<<r  iinil 
BVlef  \<Art  iif  thr  Ehouldrr :  it  t*  i^mrruUy 
Intowu  hy  ihd  rrilunditr  of  tbp  sboulikr  Ih'Iu)- 
luit,  frnin  tlit-  IMimit  iliuuiii^  ik-wriWHi-iis  and 
forwftriU  tlif  rriii-liit*d  pnnioo  ;  nnii  the  din- 
plirpiii'iit  miiy  ""iilly  bo  di^rovcrcd  by  Imriiift 
\W  martcin  tif  thr  claviol*  oulwnrd*,  whcu  ihy 
fiwmi^iil  will  bi-  fuuuil  mtinv'  uu  the  frunt 

■BO  nppiT  purl  uf  ihi-  he^  of  the  hnmcni]!. 

In  onivT  lu  rtrlax  tho  iintirii^r  and  ohIit  fibre* 

of  Ihf  IPdloitl  (llir  oppnxiaK  inuacK').  lUc  urui 

ibooU  be  dranra  forword.i  ucrosa  the  cheat. 

ud  the  elbow  wril  rui-<eil.  so  thnt  ihe  hend 

of  tha  bone  may  prvM  U[>w»r(l8  the  ncrvmiuQ 

fnttH,  Kod  nruin  it  in  lu  position. 
I'nttnre  of  the  roratoid  vrocrat  i*  nu  (x- 

tKBiel*  rare  Bceidvot.  ud  la  nsnully  vuuhcJ 

^*«Djrp  blow  on  ih«  potnl  of  the  shoulder. 

HfWmcBt  1b  here  iirodnccd  hy  the  com- 

biaed  tctii-init  of  the  t\-rtcii'ii1iii  minor,  short 

«*J(ir  the  Biccpj,  and  ('orueo-bnicbiiilut,  iho  formirmiisclp  Jmrinir  Ibe  fra^ent  imrarJe.  the 

l*tt«r  direct Ir  dowiiwiirds.  Ilie  smuunt  of  OlHplof  cmmt  hdnz  limited  br  the  cciDneclioo  of  this 

l"W«i(  lo  tlic  neriiniiou  by  [iieiiii4  of  Ihe  comi^o-acrnminl  litramrnl.    ^n  ortier  tn  iclai  ihcw 

■*»«le»,  aoil  n-plitci"  tht!  frHgmenl*  In  elone  up|i(i>ilion.  the  farcarm  ihoiild  !«■  Hexed  so  n*  to 

l^lu  Ihe  lliee[ia.  and  the  nrm  drawn  forwiirds  und  inwardii  Acnifa  the  chent  no  lu  lo  relux  the 

l^ncihbraebialis ;  the  hiimi-rni  should  then  he  pu8!i«d  upwards  a^inst  iho  eomco-acn>mi>l 

't'Dcuu  Rod  Ibe  arm  retniiied  in  this  p«i<itimi. 
Pr»riufe  of  the  aaalnmi'al  nrfko/lhr  fiKnienii  within  thn  capunlar  liginincnt  is  nmrr  accident, 

•"^nilod  wtlb  very  slighl  disjiluecuieDt,  an  iinpuired  coodiiioD  of  the  motions  of  the  joint,  anil 

Otpitu 
"•cliiK!  of  the  turyical  tKck-  (fig.  Ifil)  ie  rery  citmnion.  is  attended  with  cunKlderable  dij"plari> 

J***"^  *Dd  ill  nnpcarnncc*  correspond  Hom«i*hat  with  those  of  dislocation  ot  the  head  of  tho 

■"OttBi  inio  the  ttjilla.  The  upper  fntsinenl 


Jn. 


.  ._ upper  fntginenl 

j^*uebtljelerute<l  iitidi^r  the  coruco-ttcrumiul 
"Puteni  bv  Iho  uiiintles  atlaehpd  to  the 
F***'  incf  leBier  iiiherositifS;  the  lower 
"*P**Dl  ia  drawn  inwiirds  by  Ihe  I'ectoralui 
■^jw.  I.iHiMimus  dorai,  uuJ  Terea  m^jor; 
^  'hp  iiiiiuerua  i*  Ibruwu  obllqnely  ontirardi 
"'"  side  by  the  Iieltuid.  nnd  oceiwionnlly 

*«  u  lu  prtijoel  bi'iieath  and  in  froat 
tOracoidproerM.  Hy  Kxinfr  the  sbouh 
,  '  ud  drnvinic  the  am  uutwurUit  and 
^""iiwjida.  the  deformity  in  at  ouce  redneed. 
'"  conawmel  ihe  acHon  of  tbo  oppotiny 
?"'*lf*,  jnd  to  keep  the  ftspnvnts  m  poai- 
*"'■  111*  jrm  should  be  drawn  from  the  aide, 
"'•  Pwirboiird  aplinU  applied  on  its  four 
".**;  s  lartte  conieuhahuped  pad  should  be 
Pl*wd  in  Ihe  axdia  wilh  the  haw  lurn.'d 
ipwitd],  uad  Ihe  elbow  appr<>ximat(-d  to  thp 
•"'ei  lOil  relnin^J  there  hy  a  broud  rDlbr 
t''*6d  round  the  chrjt :  the  forearui  should 
••^Oh*  Ocxed.  and  Ihi-  hand  sujiported  iu  a 
"ig.  rare  beitu;  tukeu  not  to  niiM"  thi'  elbow, 
oltcntiso  the  luwvr  fr^igmcnt  may  be  diapWed 
■pwanls. 
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In  frnctnTC  of  the  liuifl  q^  (he  Auiimtiui.  below  thn  lowrUoa  of  tbe  P««tot»BB  nqjor,  I>aliMtiiat 
dortii,  »td  Tm««  iiiHJor.  and  ubore  the  inBerliou  of  lh<^  Dfltoiil,  tbcrcinBLtoGoaiiiilrralilr  (Ii-foriBitT, 
the  upper  IV*kR)c^1  \mti%  dmwa  inwards  \iy  ibe  fimt-iufntmneil  nmnt'l™.  uiil  the  lower  {ngmifi 

promincDcc  at  ibv  ccul  uf  fmclurv.  from  lh«  fWtured  rnds  of  ibt^  Iiodo  riding  orcr  oa<r  uiothoL 
expf  rially  if  Uie  froulure  tokiu  plucc  m  tui  obliquu  dlrcrtion.  Thn  ffBfnui'nl*  ■■>&*'  ^  mdOf 
liruu(;bt  lutu  a|)|>ciUiion  b;  cxltmsioD  trum  ibe  elbow,  oiid  ri-Uiiueil  oi  \\M.  |iMiUon  fij  adoptiif 
tlie  BiiiQU  mcuns  as  in  ihc  jirecedinx  injury. 

Id  fraclnre  of  the  ifci/t  ^  '^  humcroM  imtnciliatcly  brlow  Uio  irucrtioo  of  the  Dditdd.llt 
amcnint  of  dcformily  lidppDt))'  grently  upon  ihodirceUim  of  the  ffartore-  If  the  fracture  ocen 
In  n  tniDfivrrec  dircclion,  only  alight  diBplMccmont  DRtura,  the  uppur  frn^mrBl  Xxiof  dnivB  t 
little  forwuHn;  bul  in  r.bUoncfrni.'tnrp. Ib«  cumbiDcd uclk-ua  oflbt^  ltlovpituidBr»cliiali« tstint 
muscK'H  xu  front,  nini  ihi-  Triceps  bi'liiud.  druw  upwiirda  tlic  lower  rmuBient,  etuuAax  it  to  ^Htk 
over  tlie  upper  fru^iccl,  dibi.>r  buckwardi  ur  furwnrds,  accortliD^  to  iCo  ilirection  oilbe  fractun 
Simple  »t«nMOD  ivduces  tbi-  deformity,  and  lhi>  application  of  splints  no  the  four  iiidos  of  tb 
arm  retain*  the  fnigmcuts  in  apposiliao.  (.'ore  nbonld  be  toltcn  oot  to  rmise  Ibe  elU>ir,  bm  ik 
foreariQ  and  hand  may  be  siipriorled  in  a,  iilinfc. 

Fr«tun!  of  ihe  kumtnu  (lig.  182)  imuii^diuldy  aboTe  ihc  condyles  deBsrves  wry  ■ttniliic 

considemtioQ.  as  ibv  );enrr«l  appearaiii-es  cc^ 


Fig.  1S2.— Pntvtnre  of  (be  Humerua  abora  the 
CosilylHB. 


Kspood  soDii-whnt  with  thoM>  nrndiiced  bf 
■I'pnnilion  of  the  rpi[)hyiiui  of  the  bnmtnt 
und  with  thuie  uf  oiiilocution  of  the  ndiii 
and  ulnu  backwards.  U  the  direction  «f  lb 
fnii-inro  is  oblique  ftom  ftbon.  dovmirfc 
and  forwards,  the  tower  frafiin«nt  it  drtn 
tipwurdi  nnd  buekwardii  by  the  UnubUlif 
oulioui  and  bleep*  is  trODt.  and  the  Tnc^S 
behind.  ThislqJniytD^rbediafiiotlivatedtai 
dislocation,  by  lh«  incrcwcd  tnobitiiT  in  f 
lure,  the  rxiitmcr  of  orriHtUK.  moA  llw 
I'orntity  beinK  remedied  by  exIcnHJoe.  bj 
disuon'tiDuAUce  of  which  ii  is  snin  rv}irodiii 
The  0^  of  tho  patient  is  of  importactt 
distingiiii'hiaK  this*  form  of  injuri-  rrom 
ratinn  of  thi-  epiphriiii.  If  fmetoc* 
tn  thn  oppo»ilc  din-ction  to  that  ibowB 
the  aei-uni|iimyiiig  C^-htc.  the  lower  tn^ 
b  dnwD  upwards  and  foni«rds.  csd*i 
considerable  promiDPnco  in  frmi :  t»i 
npper  frairmi^ni  projects  baclnr*rdi  beai 
the  leodoo  of  the  I'riceps  ramdc. 

fracture  of  the  tonmoid  protm  <f  ikt 
ia  ua  amdeut  of  r«re  oMurrcncr.  tai 
unnnlly  caiiscd  by  violent  acttoo  of  the 
fhialit  noticDK  miitclc.     The  UBOunt  of 
placement  T&ries  according  to  Ihe  extent  of  the  rnmurv.    U  the  liji  of  (he  proccM  only 
broken  off,  the  fragment  is  drawn  upwards  by  the  Uraf/hialis  aoiicua  od  b  leie)  with  il 

coronwid  dcpressJoa  of  lb*  kuroeni*,  irf 


Fig.  183.— Fnwlure  of  tlut  OloorwioD. 


ibi'  power  of  Hrxion  is  nortially  lost, 
the  proceM  tx  broken  olTneKr  ils  rool.ll 
fragment  ift  siill  displMcd  by  the 
muscle ;  u  the  tame  line,  tm  esti 
thr  forearm,  psrtisl  dislocation  hMk 
of  the  ulna  occurs  from  the  netieo  of 
Triceps  muielo.    The  aiipropnatr  W 
roent  would  be  ta  relax  the  Bruhialiii 
til-US  by  Seiing  ike  for«'am.  and  tu  i 
the   froKmenl*   in  apporilinn   by  knfKC 
llie  arm  in  lhi»  pusitiun.   UnioD  a  ftainl^ 
ligamentous. 

Fracture  of  the  olttranon  proeestj 
1S3)  is  A  more  fmiiiciit  accidnit.sig 
caused  either  1^  noicnt  ocUoo  ef 
Triceps  muscle,  or  by  a  taXL  or  blow  i 
the  point  of  the  elbow.    The  deU 
f^'a^eol   is  displaced  upwards,  bj 
action  of  tha  Trictfs  nusde.  froia  haJti 
ineh  to  two  inches;  Ibe proBinrnoe  off 
flbiiw  ia  coniHHjueiitly  lost,  and  a 
fuikm  is  fi^t  at  tbe  back  fart  of  the  joint,  which  is  much  increased  oa  Seaig  the  limb. 
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Fig.  Ii4.— PriLctam  ot  tlio  tUmtl  ot  tlio  Radio*. 


ami  at  th«  nmo  tlno  lo>re  lh«  power  of  exteading  ih«  rsreum.  The  trentneat  caosisie  ia 
jog  the  TricqMi  by  rxti-Diliii^  llio  foKann.  and  relaiuiii);  it  lu  lliis  pusUioD  byiii««iuofA 
Ctmight  Butcat  npplioij  t<i  tlic  frnnt  of  the  urm ;  the  fniinnonlM  arf  thim  liroujtht  iotn  doMr 
itiua.  anu  111^7  bu  further  D})prvximutoiI  by  druwiuK  down  the  upper  rragiDciil.  Uaitm  i* 
«0y  ligmomtoui. 
Pnciiirv  or  the  nccit  q^lfte  radiut  U  bd  oxocodiD^ly  rare  acciitvnt.  aoil  ia  cvui^rullj'  causod  b^ 
net  vii'lrvci?,  li«  dincaiMis  is  somewhal  ot'^curc,  on  ni'tuuiit  c>r  Ihu  sbclii  ilerorniity  vim'bto 
the  liffcc  number  of  rauiicW  irhich  KurrniiniJ  it ;  but  thr  muvcMiif^nta  ot  jiroitntion  anil  xupi- 
iD  arc  cDtirvly  luit.  The  upper  frajtroi-'iit  is  drnu'n  oiitiTAritii  by  th«  Snpiniit<ir  br«vU.  lui 
of  diaplaoeiDCDl  being  limiird  by  the  uitui^hmcul  or  the  orbionkr  lipunent.  Tbu  luwer 
.jBtlaanwB  TorwardK  anU  ulidiUj  upirurds  b;  ibo  Itict^p*.  and  inwanls  by  th«  Pronator 
ter«4.  ita  displace dk-di  furwanU  aod  apwanb  oolog  couiiiernetetl  ia  Rome  dejcrcc  by  the 
tnpiaator  brf Tis.  The  trrtiimentMrnnlinlty  coDfl«t«  in  raluiiig^tfao  Biccp,  tiupin<ktor  brevu. 
aa  Prtjuator  radti  trrcH  miisi'trj^,  liy  flexing;  the  rorvami.  and  plai^iiiK  it  in  n  pijNliuii  midway 
tetwecu  pronation  and  tupinatioti,  e\teDi>iuu  liuviug  beeii  previously  inude  iiu  m  tu  brm^-  Iho 
wrU  in  appoalUoo. 

Fr»clure  or  the  radiut  {Sg.  181)  in  more  conimon  than  Tmcturo  of  (he  nloa.  nn  account  of  Ibo 
eowMctioa  of  the  Tormer  wiih  the  wri^t.  Fracture  ofihc  fbuft  of  tJie  radiux  Dear  ita  cuultc  may 
keenr  from  din-rt  violence,  but  more  fro- 
from  a  bill  forward h.  the  entire  weight 
lOdy  being  received  on  tbu  wriet  iiud 
Toe  ippfr  lyagment  is  drawn  iip- 
by  the  Hieiipti,  and  inwards  by  the 
or  radii  l4.>rva,  boldiiiE  a  position  mid- 
ilwirii  proualioii  oniTaupiuutiun.  and 
v(  fuloeattn  the  u|i|)erhulf  uf  tho 
is  thns  pTOdiioeii :  tlie  lower  fr«K- 
dtiiirn  diinimnrdii  and  innnnbt 
Ibv  ulua  by  Ihe  l'ri)U»ti)r  (jiiudi-atiiii, 
■lltbrovn  iatU  a  alale  vt  prou^iliou  by  ibo 

•SBtmunclp;  at  Ih<.'  same  titiic.  the  Supi- 

Utot  InnKun,  by  rlevalinK  ill"!  fijloid  pro- 

MS^into  which  it  ia  inicrtrd.  wiu  >erve  t<i 

d^wss  siiii  ntort)  the  upper  end  at  the  lower 

Ir^piiwl  Inwards  the  utau.     In  order  to  nhx  the  nppoainir  mnscW  the  forrnrm  should  be 

bml,  lod  the  limb  placed  In  a  position  midway  belw«>L-ii  prunntion  and  supination :  the  fractnr* 

b  tko  nwilr  redacod  by  extension  from  the  wrist  and  elbow.  Well-pudded  spliuii  iliould  then  ba 

appllvd  on  both  sides  of  thn  fore.ann  froni  ihe  elbow  to  the  wriat;  the  hand  bc)ii^'  allowed  to  full 

wul,  by  ita  own  weight,  counterant  the  nctluu  of  the   Prooalor  ipiadratuK  and  8npinnl«r  longua, 

tnttleTaM  tbe  lower  fnigmeot  to  the  Icri^l  ot  the  up^ier  one. 

fncIiM  oftlte  tJ^^  t/the  tdn'i  Is  not  a  common  ui;cident;  It  is  asually  cauaod  by  direct  rio- 
Imm.  Its  mora  protected  position  on  ihe  inner  side  of  the  limb,  the  greater  si  teugih  of  iUahaft, 
Md  iti  indirect  connection  willi  ihe  wrisl.  n'Oderi)  leiH  liable  lo  injury  than  the  radius.     It  neu* 

MSccnn  ■  little  below  the  ecnlre,  which  ii  the  weatteHt  part  of  the  bone.  The  upper  fragment 
■I  Us  naual  poitilion;  but  th*  lower  fniKinenl  in  drnwu  i-ulwardB  lomirdi  tbu  rudina  by  the 
tUor  qnadrattif,  pruduuiui;  a  well. marked  dL'prei»joo  iii  the  seat  uf  rrattiire.  and  suuie  rulnesa 
—  Jie doraiil  and  ri:ilmar  sorfacpsof  ihu  ft>n?!irm,  Thrr  fra.'liire  i»  ea»ily  redneed  by  c.itenMon 
fnathe  wrist  and  forearm.  The  forenrm  »h"iild  be  flesed.  and  placed  in  a  poiilion  midway 
^«lwKa  pronatioD  aad  nupination,  and  well-padded  spltnta  applied  from  tbe  elbow  to  the  unda  ul 
lb»  lingers. 

Pnclnre  of  the  »hi/l»  of  the  raddit  arid  uttM  f'jgrthfrh  not  a  common  accident;  it  may  arise 
itnm  I  dimct  blow,  or  from  indireet  violence.  The  lower  frajtroenl*  are  drawn  upward",  soioo- 
<«w»  fijiward*.  somi-times  backward*,  arcordinjt  to  tiie  direction  of  the  fmctu re.  by  the  combined 
>«tiiiDi  uf  (he  F]e.\ur  Btid  l^xlcn.ior  muscles,  producing!'  a  decree  of  fuluCiiH  ou  the  dori<al  or  pal- 
ni'  larhvi'  ot  the  forearm:  at  the  aame  time  the  two  fniKments  arc  drawn  iulo  cualucT  by  the 
Pnnui.jruriadratna,  the  r»diiu  in  a  state  of  pronulion  ;  the  iippt^r  fragment  of  llicradiuiLiii  drawn 
tfufl"  ami  inward*  by  Ihe  Biceps  and  Pronator  r.idii  teres  to  aTiigher  level  than  the  ulna;  the 
^JP"  pcnion  of  the  ulna  is  ilijihlly  rlevulcd  by  the  Bmcbialis  nulicus.  The  fracture  may  be 
'Miccd  by  extension  from  the  wrist  and  elbuw,  and  the  forearm  should  be  phtei'd  iu  the  same 
("i^  u  in  rrBi:ture  of  the  tilna. 

Inihg  treatnnit  of  all  cases  of  fracluro  of  Ihe  bones  of  the  forearm,  the  greatest  care  is  requi- 
■■■(  Id  pn^TCQt  tlio  ends  of  the  bones  from  being  drawn  inwardi  towardi  ibe  inlcroisiwun  apace : 
If  Iku  u  oot  carefnlly  attended  to.  the  radius  and  uliia  may  beeome  auchyloiie<l,  and  the  move- 
yn  ef  pronation  and  napinatSun  entirely  lost.  To  vbviaie  this,  the  splints  applied  to  the  limb 
■nUke  well  padded,  so  as  to  press  Ihe  muscles  down  into  their  normal  siluntion  in  th<:  interoa- 
•**'  fpMe.  aod  so  prevent  the  approximation  of  the  fragments. 

Ffjclur*  of  the  li-'U-^r  enrf  of  Ihe  radiiii  (fig.  Ift.'i)  is  u»nnlly  culled  CoBta'i  /rafture.  from  the 
ns^of  the  eminent  Dublin  surgeon  who  frsl  ai^curulely  deveribed  it.  It  is  generally  produced 
Inm  ihe  pnlicnt  fallinr  from  a  heit.-ht,  and  uli^hliiik'  upon  the  hand,  which  receive*  tne  entire 
vnglu  of  the  Ixatf.    "nila  tneture  usually  takes  placo  from  half  on  inch  to  an  inch  above  tlie 
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artienliir  (tiFrufrp  if  it  oocun  in  tbo  ndult;  bat  la  th«  cMd.  before  Uieage  ofsiitMa.  it  it  mnn 
(requ«iilty  »  Hvpaniiiuu  u!  ihv  fpipliysiH  from  tbe  iipoplijut.  The  displacemcol  which  is  prodaccd 
'a  T«ry  tuustijemlilc.  uiiU  hvan  to^v  ren-mblilDcii  tn  dinlocntioii  of  the  carpnx  liackwards.  tioa 
vbicli  it  elioiiltl  bu  careFully  ilistioguisbciL    The  lower  fngruuut  ut  ilmwu  upwunla  uuil  buvkwardt 


Fig.  185. — Fraclun  «f  tbc  Luirer  Kuil  uf  tb«  lUdiuit. 


41 


l^z^ 


hchinil  the  upper  rrapnipiit  liy  the  eomhlned  Aclions  of  the  SnpinHor  loDgaB  and  the  Flexors  »iid 
thr  KxUMinnni  of  ihe  lliiimli'aDil  carpns,  nrodiii'mg  &  wt^lt-markcd  prominrncr  on  the  biirk  of  ibe 
wriel.  with  u  dcc'p  di'prfswim  Imhind.  'I  he  upptr  fniBiiiriit  projt'ct»  forwards,  citlfU  UL-i'mliog 
tlic  Hulinlnuc!!.-  tif  \hv  Prounlor  (jutidrulua.  nuii  U  druwa  by  thU  iiitiiti'Ie  into  tluHv  lUiitucl  wilh  Ihe 
lower  end  of  Ilie  uluiv,  cjiiitiu^  ii  prujeciiua  on  Iho  amcnor  sariuce  of  the  forenrm,  imEnrdinicly 
above  the  cnrpiis,  from  the  flesor  tendons  heing  thrust  forwnrdj'.  This  frm-Iiin' may  be  di*- 
tinguinhfd  frrim  (li>iliKnti»n  hyihe  deformily  lieiu^  reiaoved  on  innkinfi  suflicii-iil  rxtenxion.  when 
crepitus  tnny  hu  otcniicmnliy  di'tecli-d;  ut  the  sumc  lime,  on  extfn.iion  bcinif  di.-erjuliuued,  tbe 

Sarl4  I lu mediately  reHtimr  llieir  di'fumivd  appL'aranL'e.  The  age  uf  tlie  putieiit  will  a,Uo  nssict  in 
etvnniiiin^  wiiether  the  injury  is  fraeture  ur  sepiimtlonof  iho  eiiiphysip.  The  irvniment  enaiifU 
in  UexioK  inc  forrunn.  nnd  inakiiiK  powerrid  eiteniiiou  from  tflc  wrist  nnd  elbow.  di-pmHDff  Bt 
the  amnf  time  the  nidinl  «idu  of  Ibu  uaml,  and  rulaining  ihc  part^  in  ihis  poMlioo  by  well-padikd 
pulol-fhajwil  ipliula. 
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The  Muswlca  of  tlie  Lower  Extremity  sro  Bubdividod  into  groups,  oorrcepood- 
lag  with  tbo  diflbrent  regions  of  the  Umb. 

Jtiae  region. 
Psoafl  magnuH. 
pAoaB  parvus, 
Iliacus. 


Adductor  brevis. 
Adductor  magaus. 

niP. 


Thigh. 
Anterior  f^utral  reyivn. 
ToQfior  vagina  femorls. 
Sartorius. 
Rectus. 

Vastus  cxternus. 
Vastus  iutemus. 
CrurciiB. 
Subcrurcus. 

Internal /anoral  region. 

Gracilis. 
Ptecliiieu.-). 
Adductor  longus. 


QluUal  region. 
Gluteus  ni»xiniu& 
GIiileuH  i)iediu!4. 
Uliileus  nunimus. 
Pyriformia. 
Gemellus  superior. 
Obturator  iolcrDUs. 
Gemellus  ioferior. 
Obturator  vxt«rnua. 
Quadra tus  fumuria. 

Posterior  fvmoral  region. 

Biceps. 

Scmi-tendinosus, 

£cmi-mombraao8u& 
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Leo. 
Ankritfr  iibio-fibtitar  region. 
Tibialis  ant  1  cue. 
Estvnisor  longua  digiloruin. 
Extensor  proprius  polUcia. 
FbroDcus  tertitu. 

Posterior  liiiojtbular  reyioti, 
SuporEciat  layer. 
lPpstrocncmiu3 
itariB. 

Doop  bjrcr. 

PopIitoiLi. 

Flvxur  ktDgiu  pollicis. 
Rcxor  luiigua  iligitorum. 
TibiuLu  [xMiicus. 

Fibular  ngioa. 

PeroDeuB  longus. 
PenmeoA  lirevia. 


Foot. 
Dortal  rrgtto. 
Kxt«n»)r  bivvU  digitonun. 
Intero«»ci  <l(?rsuIcH. 

PViHtar  region, 
Kirsl  iaynT. 
Abiluctor  po11iui». 
Flexor  brevis  iiij^tonim, 
Alxluotor  iiiininii  digiti. 
StHHjnd  lajfer. 
Mu.iRiilus  ncotsssorius. 
Luinbricaltiii. 

IVtrtl  Inyer. 
Plexor  brevU  ikjIUcIs. 
Adductor  poliitit.^. 
Flexor  brevi.^  iiiiitimi  digiti. 
TRmsversua  pediii. 

Fourtli  layer. 
Interoasri  planUtras. 


Tsoaa  Xtngntui. 


Iliac  Rkoion*. 
Psoas  Parvus. 


IliACiie^ 


DiuitiWH.  No  detailed  desoriplion  is  n>qnircd  for  thu  dbspclion  of  thcH-  romrlt-ii.  Thrj  nrc 
*lp(">ed  after  the  n^movnl  of  the  TiEcora  from  the  abdomen,  cuvuivd  Xij  ilu?  ))untuiKum  luid  a 
tub  kjtr  of  fiwcuv.  tbir  Caxda  iHaca. 

The  xtiac  /naria  is  tlio  nj^ioncurotic  layer  which  linea  the  back  part  of  tlie 
sbdomtDal  cavity,  and  inclnsi.*^  tliu  Psoas  and  Iliac-us  musclea  tliroogliout  their 
vbolc  extent  It  U  tliiu  above;  tiud  bocomct*  gradually  ihiclcer  ^low,  as  it 
^iprosfihea  the  femoral  itrch. 

The  portion  inwsting  thf  Psoaa  is  attached,  above,  to  the  lipamentum  arcuatutn 
jiitflrnam;  internally,  to  the  sitcruin ;  and  by  a  ecrics  of  archcil  processes  to  the 
'o'wnrcrtebml  HulHttanucs.  and  prominent  margins  o!'  tho  bodies  of  the  vcrtchirso; 
«ie  intervals  left  opi>o«to  tho  constricted  portions  of  the  binlit^s  tntuainitting  the 
lumbar  urturiua;  nntl  sympalbetiu  tiUmcnts  of  nerves.  PJxternally,  it  is  continuous 
*«li  the  fascia  lumborum. 

Tiie  portion  inw^liny  tfie  lU'acis  is  connected,  externally,  to  the  whole  length 
"f  tlw  inner  border  of  (he  crest  of  the  ilium;  internallv,  to  llie  brim  of  the  true 
P«vig,  where  it  Ls  cjintinu<iiis  with  ihe  periosteum,  ana  receives  tho  li^ndon  of 
{"'Wion  of  the  Psoas  narviis.  External  to  tho  femoral  vessels,  this  fiiitcia  is 
Winuuely  connected  witii   Poupart's  ligament,  an<l  is  continuous  with  the  fascia 

Tsreraalis;  but,  corresponding  to  the  point  where  the  femoral  veaseU  pass  down 
•  tbo  thigh,  it  1,1  prolonged  down  behind  them,  forming  the  posterior  wall  of  th© 
•^•ooral  sheath.  Below  ihw  point,  the  Iliac  Cu^cia  surrounds  the  Psoas  and  Iliacus 
Jteclea  to  their  termination,  and  becomes  continuous  with  tho  iliac  jxjrlion  of  the 
_^*ia  lata.  Internal  to  the  femoral  vesseh*  the  iliao  fascia  is  connected  to  the  ilio- 
Une&I  line,  and  is  continuous  with  the  pubio  portion  of  the  fascia  lata.  Tho 
!  Vwaols  lie  in  front  of  the  iliac  fascia,  but  all  tho  branches  of  the  lumbar 
^fiXus  behind  it ;  it  is  separated  from  the  peritoneum  by  a  fjuantity  of  loose  areolar 
"^Ue.  In  abscess  accompanying  caries  of  the  lower  part  of  tho  spine,  the  matter 
I'^fees  its  way  to  Ibo  femoral  arch,  distending  the  sheath  of  the  Psoas:  and  when 
t "Ccumul-nteis  in  conBidcrabIc  quantity,  this  muscle  becomes  absorbed,  mid  tho 
Wrrous  cords  cotitaimil  in  it  are  dissected  out,  and  He  exposed  in  the  cavity  of 
tbealncess;  tho  femonil  vo--*sels,  however,  remain  intact,  and  the  p<.Tiloneum  seldom 
beoomisj  implicated  notwithstanding  the  extreme  thinness  of  Uie  memhrano. 
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Kcmovc  this  fascia,  and  the  miiscles  of  the  iliac  repon  will  bo  cxpoeoti, 
llie  Pmm  il'i'jniui  (lig.  187)  18  a  lonff  funiform  muscle,  plact-d  on  lii«  aide  ■ 
the  lumbar  region  of  tlie  sjiiuo  ami  niargiu  of  the  pelvia.  It  nrimw  from  the  biiIiss  of 
th«  bodiea,  from  the  correspoinling  intervertebral  subiitauces,  and  from  the  front 
of  the  baaea  of  the  transverse  procesaes  of  the  laat  doraal  and  all  the  lumbar  vcr- 
tebrie.  The  musclo  is  coouect«d  to  the  bodies  of  the  vertcbrre  by  five  slijxs ;  each 
slip  ia  attached  to  the  upper  and  lower  margins  of  the  two  vertebra^,  and  to  thu 
intervertebral  Bubstance  between  ihem,  the  slips  thBinselves  being  eonnoftod  by 
tendinous  arches  extending  acrosa  the  constrietca  part  of  the  bodies,  beucnth  wliitb 
pass  the  lumbar  artcriea  and  aj-mpathctic  nervous  ulaments.  TIk-jw  tendinous  iirehta 
also  give  origin  to  muscular  Qbrea  and  protect  the  bloodvcsKcls  and  nerves 
from  pressure  during  the  action  of  the  muscle.  The  first  slip  is  attached  to  the 
contiguouti  marginii  of  tlio  last  dorsal  and  firwl  lumbar  vert«bn»;  the  Ust,  to  the 
contiguous  margins  of  the  fourtli  and  liilii  lumbar,  and  intervertebral  flubstanoe. 
From  theao  points,  the  mu3cle  pa**ea  down  aero.*.-*  the  brim  of  the  jxrlvia,  and, 
diminishing  gradually  in  size,  passes  Vienoath  Poupart's  ligament,  and  terminates 
in  8  tendon,  which,  aher  receiving  the  fihrea  of  the  Iliacu^  is  inserted  into  the 
lesser  trochanter  of  the  femur. 

Uckilions.  In  the  Lumbar  Rtgion.  By  its  antmor  surface,  which  is  placed 
behind  the  peritoneum,  with  the  ligamentum  arcuatum  internum.  th«  kidney,  Psoas 
parvu«,  reual  vessels,  ureter,  spermatic  vessels,  genito-cr viral  uurvc^  the  colon,  and, 
along  its  [n,-!vic  border,  with  the  common  and  external  iliao  artery  and  Tciii.  By 
\Xii,  jwtrrior  mr/ace,  mth  the  transverse  processes  of  the  lumbar  vertebne  and  the 
Quadratus  lumljorum,  fmia  which  it  is  sejiaratt^d  by  the  anterior  lamella  of  the 
aponeurosis  of  the  Tranaversalia ;  the  anterior  crura!  nerve  is  at  first  Hiluated  in 
the  substance  of  the  mu.icle,  and  eraergea  from  its  outer  border  at  ita  lower  part. 
The  lumbar  plexus  ia  situated  in  the  ]>osterior  part  of  the  substance  of  the  muscle. 
By  its  inner  side,  with  the  bodies  of  the  lumbar  vertebne,  the  lumlwr  arteries,  the 
Byrapathetic  ganglia,  and  its  communicating  branches  with  the  spinal  nerves;  tlie 
lumoar  glands,  with  the  vena  cava  on  the  nght.  and  the  aorta  on  the  left  aide.  In 
the  Oiigh,  it  is  in  relation,  in  ikint,  with  the  laaeia  lata ;  behind,  with  the  capsular 
ligament  of  the  hip,  from  which  it  is  separated  by  a  sj-novial  bursa,  which  some- 
times communicates  with  the  cavity  of  the  joint  through  tm  opening  of  variable 
size.  Ry  its  inner  bonier,  with  the  Pectineus  and  tnc  femoral  artery,  which 
slightly  overlaps  it.     By  its  outer  border  with  the  crural  nerve  »»d  Iliaeus  musclo. 

The  I'mas  pnrvia  is  a  long  slender  muscle,  placed  in  front  of  the  preceding. 
It  arises  from  the  sides  of  the  bodies  of  the  last  dorsal  and  Crat  lumbar  vertebne, 
and  f^om  the  intervertebral  substance  between  them.  It  forms  a  small  flat 
muscular  bundle,  which  terminates  in  a  long,  flat  tendon,  which  is  inserted  into 
the  ilio- pectineal  eminence,  being  continuons,  by  its  outer  border,  with  the  iliac 
lascia.  This  muscle  is  present,  according  to  M.  Theile,  in  one  out  of  every  twenty 
subjects  examined. 

Selatioiis.  It  is  covered  by  the  peritoneum,  and  at  its  origin  by  the  ligamentum 
arcuatum  internum;  it  rests  on  the  Paoas  magnua. 

The  Iliaeus  is  a  flat  radiated  muscle,  which  fills  up  the  whole  of  the  internal 
iliac  fossa.  It  arises  from  the  iliac  foasa,  and  inner  margin  of  the  crest  of  the 
ilium ;  behind,  IVcun  the  ilio-liunbar  ligament,  and  base  of  the  sacrum ;  in  front, 
from  the  anterior  superior  and  anterior  inferior  spinous  processes  of  the  ilium,  the 
notch  between  them,  nn<i  by  a  few  fibres  from  the  cajjsule  of  the  hiji-Joint.  The 
fibres  converge  to  he  inserted  into  the  outer  side  of  the  tendon  of  the  Psoas,  some 
of  tliem  being  prolonged  into  the  oblique  line  which  cxtemls  from  the  lesser 
ohanter  to  the  linea  aspcra. 

Relations.  Within  lAe  PfJvis:  by  its  anlTuyr  mrfnre,  with  the  iliaO 
which  separates  the  muacle  from  the  peritoneum,  and  with  the  external  cutaiWOtU 
nerve;  on  the  right  aide,  with  the  cawum;  on  the  lert  side,  with  the  ngmt^d 
flexure  of  the  colon.  By  ita  posterior  surface,  with  the  iliae  fos.ta.  Hy  its  ittnfr 
border,  with  the  Psoas  magntu^  and  anterior  cniral  nerve. — In  Ifte  Tftigh,  it  is  in 
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relation,  br  its  antrntr  mrfart,  witli  tlie  fiism  lata,  Bectun  and  SartoriQs;  behind, 
with  tbti  <:3psulc  of  t)ie  bip-joint,  a  syooyiiil  bursa  commoa  to  it  aud  tbe  Psoas 
muniuit  being  interposed. 

Naves,  llic  Paoas  muscles  are  supplied  by  tbe  aatcrior  branches  of  tbu  lumbar 
nerves.    The  Iliacus  ftx>m  the  anterior  crural. 

Aetioru.  The  Psoas  and  Iliacus  muscles,  acting  from  above,  flex  tb«  thigh  upon 
the  pelvis;,  and,  at  tbe  same  time,  rotate  the  femur  outwaids,  from  the  ooliqui^- 
of  tlicir  insertion  into  the  inner  and  baclc  part  of  that  boDu.  Acting  from  bulovr, 
the  femur  bcin^  fixed,  the  muflclea  of  both  sides  bend  the  lumbar  portion  of  the 
Bpine  and  pclvu  forwards.  Tbey  also  serve  to  maintain  the  erect  position,  by 
tapporting  the  spine  and  pelvis  upon  the  femur,  and  aasi»t  iu  ratsii^  the  trunk 
when  the  DOdy  18  in  the  recumbent  posture. 

The  Ptwt  parvia  ii  a  tcnsur  of  the  ilioo  &soi&. 
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Tensor  Vaginas  Femoris. 

Sartoriua. 

Beotus. 

Subcrarens. 


Vastus  Extern  «8, 
Vastus  Intern  us. 
Crurcus. 


Di$ieftf0t,  To  cxpn*«  the  mnsclro  and  (axdtc  to  Ihis  region,  nn  inciMon  uliould  he;  mado 
tiaag  Ponpkrt'*  lijrnmvrit,  rr»m  the  npinc.-  or  Ihe  Ilium  to  Ihii  [)uliP8.  frum  the  cvntre  of  which  a 
Wrtiwl  iscblon  mtut  be  c«r«d  alouf;  ih.  middle  p,  i8fi._Di«.otl,in  of  I.ovr«  ExtMioity. 
llM  or  Ihe  ihigh  Ici  lielow  llie  kuec-joml,  sud  coo-  Front  \iew. 

WXtiA  with  K  ininsviirsB  ineisii'n,  cnrricd  from 
the  inner  t«  the  outer  Kidc  of  the  Ir^.    Tliu  tinpa  I  f 

or  iBtr;;uiii«at  hnvioK  been  rvmovcd.  tbo  'UI)<-'> 
Ictal  anil  deep  fiuciii-  should  tx;  c-xBuiioed.  Tha 
moro  adFnnced  Miidout  would  comnH'iica  tho 
ftndf  of  this  reg-iuD  by  no  etnmiDAtion  of  tho 

asatomv  of  tpraorftl  homin,  and  .Scnrna'»  triaD)tle,  i  •  ^        /    *   Tlunv/ 

tbe   incision*  for   the  diurelion  ol  which  ore  I         *     ■*    J^  li    7  .JMnnu^n 

■arkoJ  viat  ia  thu  aircumpaajriiig  Bgvrc.  |  >'   ^K.||  fCmokal  HIRtttA, 


Fascijb  op  tqk  Tuios. 

Tht  supfrjtciat /ama  forms  a  continu- 
ous layer  over  the  whole  of  the  lower 
extremity,  and  consists  of  areolar  tissue^ 
containing  iu  its  meshes  much  adipose 
matter,  and  capable  of  being  separated 
into  two  or  more  layers,  between  which 
are  found  the  superficial  vesiiels  and 
nerves.  It  viirits  in  thickness  in  differ- 
ent parts  of  the  limb ;  in  the  sole  of  the 
foot  it  is  3o  thin  as  to  be  scarcely  demon- 
Btrablc.  tha  integument  being  closely  ad- 
herent to  the  deep  fascia  beneath,  hut  in 
tbe  groin  it  is  thicker,  and  the  two  laycra 
MO  Berated  from  one  another  by  the 
superficial  ingninnl  gknds,  the  inteniftl 
iaphenous  vein,  and  several  smaller  ve.-^ 
aeia.  Of  the«  two  layers,  the  most 
soperficial  a  contintious  above  with  tha 
fluperfltiial  faseia  of  the  alxlomen,  the  deep 
layer  becoming  blended  with  the  fascia 
lata,  a  little  below  Poupart's  ligament. 
The  deep  layer  of  stiperficial  fascia  is  in- 
timately adherent  to  the  margins  of  the 
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saphenous  opening  in  llie  fimcia  lata,  and 
pierceii  in  this  situation  by  nuineroua 
small  blood va'ianlii  and  lymptiatica,  iienc« 
the  name  cribriform  fascia,  woich  has  been 
applied  to  It.  Subculimfous  bursas  are 
found  in  the  superficial  isfcitt  over  the 
patella,  poiut  of  the  bccl,  and  phalangeal 
artii:ulatioDa  of  thu  toe*. 

The  (Uep/ascia  of  tht;  thigh  tit  cxpo«ed 
on  th(j  removal  of  the  siipcrfioiiil   fascia, 
aud  i»  D&ined.  fruin   iti;  gn-nt  vxtttnt,  tlie 
fuMuia  luta;  il  forms  a  uaifonn  iiiv«slinent 
for  the  whole  of  this  region  of  the  limb^ 
but  varies  in  thickness  in  different  parts; 
thus,  it  is  thickest  in  the  upper  and  outer 
eide  of  the   thigh,  where   it   receives   a 
filirouB  expansion  from  the  Gluteus  masi* 
mus  muscle,  and  the  Tcusor  vagina?  feraori* 
is  inscrtt'd  between  its  layers ;  it  is  ver/ 
thin  behind,  and  at  the  u])i)cr  and  inner 
eide,  where  il  covers  the  Adductor  muwlet^ 
iind  ugain  beeoincB  Mrongcr  around  the 
kneo,  receiving  fibrons  expansions  from 
the  Ieiifli>n  of  the  Bieeps  exli.^mallj',  a: 
from  the    Sariorius,  Gracilis,  Scmt-tendi 
nosus,  and  Qiuidrice|is  extensor  cruris  in' 
front.     The  laacia  lata  ti  attached,  abo' 
to  Poupart's  ligament,  and  crest  of  t 
ilium;   behind,  to  the  margin  of  the 
crum  and  coceys ;  internally,  to  the  pubi 
arch  and  pei:tinea]  lino ;  and  below,  to 
the  prominent  points   around  the   knco-^ 
joint,  the  condyles  of  the  femur,  tubcroM- 
tics  of  the  tibia,  and  head  of  the  fibula. 
That  portion  which   invests  the  Gluteus 
iiiedius  (the  Gluteal  aponeurosis)  is  very 
thick  and  flrong,  aud  gives  origin  by  its 
inner  surl'aee,  to   some   of  the  fibres   of 
that  muscle ;  at  the  upper  border  of  the 
Gluteus  maximus,  it  uiridcs  into   two 
layers,  the  most    superficial,  very  tliin, 
covering  the  surface  of  the  Gluteus  maxi- 
mus,  and  is  contmuous  below  with   tbo 
fascia  latji;  the  deep  layer  being  thick  above, 
niid  blending  with  the  great  sacro-sciatic 
ligament,  thin  below,  where   it  scpanitcs 
the   Gluleu.t   maximus    from   the   deei»er 
mu.icles.     I'Vom  the  inner  surfnoe  of  the 
fascia  lata,  are  given  off  two  strong  inter- 
muscular   septa,   which    are   attaened   to 
the  whole  length  of  the  linea  aspera:  the 
extenia!  and  stronger  one,  which  extends 
from  the  insertion  of  the  Gluteus  maximua, 
to  the  outer  condyle,  separates  the  Vastus 
cxternuB  in  front  from  the  short   head  of 
the  Biceps  behind,  aud  gives  partial  o: 
to    these    muscles;    the 
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thinner  of  the  two,  sepanttea  tlie  Vastus  iotcraus  fVom  tlie  Adiluctor  muscle 
Besides tfa«8C,  there  are  numerou.^smalleraepla.^epnTating  the  iiuiividual  musoleM 
KDd  ineloaing  each  in  a  diMinet  »heath.     At  the  apper  ana  inner  part  of  the  thigh,-] 
a  little  below  Poupart'a  ligament,  a  large  oval-ahaped  ^Mrture  is  obeerred :  it'' 
tniiumite  the  internal  Bapnenous  veto,  and  other  smaller  vessel)),  and  is  termed 
the  tapitnuitui  oprniny.    In  order  more  correctly  to  consider  the  mode  of  forma- 
tion of  this  aperture,  the  fascia  lata  Is  dcscTibcd  as  consisting,  io  this  port  of  the 
thigh,  of  two  portions,  iiu  iliac  portion,  and  a  pubie  portion. 

The  iUacporiion  is  all  tijut  piirt  of  the  fascia  lata  phieed  on  the  outer  side  of 
the  saphenous  opening.  It  is  atlachcd,  e.Kt<.'rnnlly.  to  lite  criMl  of  the  ilitini,  and 
its  anterior  superior  siiinc,  to  t!ie  whole  leiigtii  of  Fonjiarl's  ligament,  a«  far  inler- 
nally  as  the  spine  of  Inc  pu1>ea,  and  to  the  [wclineal  line  in  conjunction  with  Gim- 
bernat's  ligament.  From  the  spine  of  the  pubea,  it  is  reflected  downwanU  and 
TOtwards,  forming  an  andiwl  m:irgin.  the  sn)>erior  cornn  or  outer  boumiary  of  the 
eapheoous  opening ;  this  margin  overlies,  and  is  adherent  to,  the  anterior  Uyor  of 
the  sheath  of  the  lemoral  ve.s«chi ;  to  iu  edge  is  attached  ihc  oribriform  fascia,  and, 
bvlow,  it  is  continuous  with  the  puble  portion  of  the  fascia  lata. 

The  p\Aic  portion  is  situated  at  the  inner  side  of  the  saphenous  opening ;  ut  the 
lower  margin  of  this  aperture  it  is  continuous  with  the  iliae  portion ;  traoud  up- 
wards, it  is  Heen  to  cover  the  surf:4ce  of  the  Pectiueus  muscle,  and  passing  behind 
the  sheath  of  the  iiimonil  vessels,  to  which  it  is  closely  united,  is  eonlinuous  with  | 
the  sheath  of  the  P*wf*  and  Iliacus  muscles,  and  is  finally  loi?t  in  the  filirous  cap- ; 
sule  of  the  hip-joiut.  This  fa.4ciu  is  attached  above  to  the  pectineal  line  in  front 
of  the  insertion  of  the  aponeurosis  of  tlie  I'^xternal  oblique,  and  internally  to  the 
margin  of  the  pubic  arch.  From  this  description  it  may  be  observed,  that  the 
iliac  uortion  of  the  fascia  lata  passes  in  front  of  the  femoral  Teasels,  the  pubic  por- 
tion uehind  them,  an  apparent  a[)erturc  consequently  existing  between  the  two, 
through  which  the  internal  siiphcnous  joins  the  femoral  vein. 

The  bxcin  nboulil  now  bo  rfmovcd  from  tlio  »iirfnoc  of  tho  musctrs.  This  may  bo  cfltelod  by 
plnehiiig  it  np  between  the  forutipji,  dividing  it,  ood  nipnnUisg  it  frum  each  maicw  in  Hut  conrM 
of  iUAbres. 


The  Taaor  Vagiiite  Femma  is  a  short  flat  muscle;  situated  at  the  upper  and 
outer  side  of  tho  thigh.  It  arises  f^m  the  anterior  part  of  llie  outer  Up  of  the 
crest  of  the  ilium,  and  Irom  the  outer  surface  of  the  anterior  superior  spinous 
process,  between  the  Gluteus  medius  and  Sartorius.  The  muscle  passes  obliquely 
BownwanH  >nd  a  little  backwar<ls,  to  be  inserted  into  the  fascia  lata,  about  one- 
fourth  down  the  outer  aide  of  the  thigh. 

ReiaUons.  By  its  mperfictal  sur/we,  with  the  fascia  latn  and  the  integument. 
By  its  dec/j  aur/aee,  with  the  Gluteus  molius,  Kectus  femoris.  Vastus  externui^ 
and  the  a.-wending  branches  of  the  extermd  circumflex  artery.  By  its  anterior , 
honkr,  with  the  Sartorius,  from  vrhioh  it  is  suparatetl  below  by  a  triangular  space, 
in  which  is  seen  the  Rectus  femoris.  Uy  its  posla-ior  bonier,  with  the  Gluteus 
medius. 

The  Sartorius,  the  longest  muscle  in  the  body,  is  a  flat,  narrow,  ribanddike 
muscle,  which  arises  by  tendinous  fibres  from  tho  anterior  superior  s]»iuous  proccas 
of  the  ilium  and  upper  half  of  the  noteh  below  it;  it  passes  oblitjuely  across  the 
npper  and  anterior  part  of  the  thigh,  from  the  outer  to  the  inner  side  of  the 
limb,  then  desoends  vertically,  as  far  as  the  inner  side  of  the  Vmx,  passing  behind 
the  inner  condyle  of  the  feinur,  anil  terminates  in  a  tuiidoii,  which  curving  ob- 
li()uely  ibrwiirds,  expands  into  a  broad  apoueurusis,  which  is  in-xerted  into  the 
upper  part  of  the  inner  surface  of  the  shall  of  the  tibia,  nearly  as  iar  forwards  tts , 
toe  crest.  This  expansion  covers  the  in.tertion  of  the  tendons  of  the  Gracilis  and 
Semi-tendinosus.  with  which  it  is  parliallv  united,  a  synovial  bursa  being  inter- 
posed between  them.  An  ol&et  is  derived  from  this  niwucurosis,  which  blends 
with  the  fibrous  capsule  of  the  kneci-joint,  and  another,  given  off  from  its  lower 
ft  border,  blends  with  the  fascia  on  the  inner  side  of  tho  leg.    ITic  relations  of  this 


mnticle  to  the  femoral  artery  etould  bo  carcftillj  examined,  as  its  inner  border 
forms  the  chiof  guide  in  tlm  o^K^ration  of  iriclixliug  tliis  vcKicl  iu  a  ligature.  In 
the  upper  third  of  tho  ihisl".  it  iljnnif,  with  tlio  Adductor  longttB,  the  aide  of  s 
triangular  Biuure,  S(;arjui's  irimigii;,  iho  Vwrve  of  which,  turned  opvrardit.  ie  formed 
by  Ponpart »  lij^miient :  llio  ti-umral  artery  pas-ies  perpendicularly  through  tb« 
ecntFO  of  iiii»  iipiico  Irom  iM  hm^e  to  ita  apex.  In  tlie  middle  third  of  the  thi^h, 
the  femoral  artery  lie.i  linit  along  the  inner  border,  and  then  beneath  the  Sar- 
toriuR. 

lielatiom.  By  its  aupfrficial  surface,  w-ith  the  fascia  lata  and  integument.  By 
its  deep  aurfacc,  with  the  Iliacus.  Psoas,  Itcetus.  Vastus  intemu-t,  anterior  crurnl 
nerve,  sheath  of  the  femoral  vesscla.  Adductor  longus,  Adductor  mainius,  Graci- 
lis, long  saphenous  ncrvL%  and  iiitcriial  lateral  ligament  of  the  knee-joint. 

The  Quadriceps  extensor  includes  tho  four  reuiuining  muscles  on  the  front  of 
the  thigh.  It  is  the  great  Exteusi>r  muscle  of  the  leg,  forming  a  large  flealiy  mtaa, 
which  covers  tbe  IVont  and  sides  of  the  femur,  being  united  below  into  a  single 
tendon,  attached  to  t)ic  tibia,  and,  above,  subdividing  into  seporate  portions,  whicli 
hare  received  separate  names.  Of  these,  one  occupying  the  middle  of  the  tbigb, 
eonnected  above  with  the  ilium,  is  called  the  Reetus  ferntma,  froca  its  straight 
oouree.  The  other  divii<ious  lie  in  immediate  connection  with  the  sliaiV  of  the 
femur,  which  they  cover  from  tbe  condyles  to  the  trochantera.  The  portion  on 
the  outer  aide  of  the  femor  is  termed  the  Vastiia  extemiLs;  that  covering  the  inner 
side,  the  Vaatua  lulemus;  and  that  covering  the  front  of  the  femur,  the  f.h-ureut. 
Tbe  two  latter  portions  are,  however,  so  intimately  blended,  as  to  fona  but  one 
muscle. 

The  Rectus  femoria  is  situated  in  tbe  middle  of  tbe  anterior  rc^on  of  the  tlugb ; 
it  is  fusiform  in  sbapc,  and  its  fibres  are  arraugetl  in  a  bipeaniform  manner.  It 
arises  by  two  tendons ;  one.  the  stmiglit  tendon,  from  the  anterior  inferior  spinous 
proce»B  of  tbe  ilium ;  the  other  is  flattened,  and  curves  outwards,  to  lie  ntMcbud 
to  a  groove  above  the  brim  of  the  acetabidimi ;  this  ia  the  reflected  tendon  of  tho 
Bectus,  uniting  with  the  straight  tendon  at  an  ucutc  augle,  and  then  s])reading  into 
an  api>neur()sis,  from  which  the  muscular  fibres  arise.  The  mnsele  terminates  in 
a  broad  and  tliick  aponeurosis,  whicb  occupies  the  lower  two-thirds  of  its  pmsle- 
rior  surface,  and,  gradually  becoming  narrowed  into  a  flattened  tendon,  is  ia«erted 
into  the  patella  in  common  with  the  Vasti  and  Crureua. 

ReUiliom.  By  its  superficial  surface,  with  the  anterior  fibres  of  the  Glatens 
medius,  tboTcn-ior  vaginae  feraoris,  Sartoriua.  and  the  Psoas  and  Iliacua;  by  its 
lower  thrcc-fourths.  with  the  faacia  lata.  By  its  poslcrior  surface,  with  the  nip. 
joint,  the  external  circumfle.x  vessels,  aud  the  Crureus  and  Vasti  muscles. 

Tbe  three  remaining  muscles  have  been  described  collectively  by  some  soativ 
mists,  separate  from  the  Rectus,  under  the  name  of  tbe  TViaps  extauor  cruris:  in 
order  to  expose  them,  divide  the  Sartorius  and  Rectus  musclett  across  the  uiudl^ 
and  turn  them  aside,  when  they  will  be  fully  brought  into  view. 

The  Vastus  txtrnim  ia  the  largest  part  of  the  Quadriceps  extemtor.  It  arisoi 
by  a  broad  aponeurosi.'^,  which  is  attached  to  tho  anterior  border  of  the  great  tro- 
chanter, to  a  horizontal  ridge  on  its  outer  surface,  to  a  rough  line,  leading  fV«m 
the  trochanter  major  to  the  linea  aapero,  and  to  the  whole  length  of  the  outer  lip 
of  tho  linea  asjiera;  this  aponeurosis  covers  the  upper  tbrco-foartbsof  the  muade^ 
and  from  its  inner  surface  many  fibres  arise.  A  few  additional  fibres  come  from 
the  tendon  of  the  Gluteus  maximua,  and  from  the  external  intermuscular  septum 
between  the  Vastus  cxternus  and  short  head  of  the  Biceps.  Those  fibres  form  a 
large  fleshy  mass,  which  is  attached  to  a  strong  spuneiux)sis,  placed  on  the  under 
surface  of  the  muscle  at  its  lowest  part;  this  becomes  contracted  and  thickened 
into  a  flat  tendon,  which  is  inst^rteil  into  tbe  outer  port  of  the  upper  border  of  the 
patella,  blending  with  the  great  Extensor  tendon. 

Retatinna.  By  its  tuperficial  surface,  with  tbe  Rectns,  tho  Tensor  vsginn 
fiunori^  the  fascia  lata,  aud  the  Gluteus  maximos,  from  which  it  is  separated  Di 
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vial  borsa.    By  ita  dxcp  gvr/acf,  with  the  Cruri?iu>  tame  targe  Ijranclies  of 
cxi«nuit  vircuinflcx  ut^iy  aud  itutvrior  crural  nvrve  being  interpoc«ed. 

The  Vasl\a  inlcmiu  and  Crtwrt«  are  so  inseparably  connected  together,  as  to 
totm  but  one  latisole.  It  is  the  ttiiialleKt  portion  of  tlie  Quadrioepii  extensor.  The 
Anterior  portion  of  it,  which  is  covered  by  the  ItectUii,  being  called  the  Crureos; 
lite  internal  portion,  which  Men  ininiedialely  beneath  the  fascia  lata,  is  called  the 
Vastus  luternim.  It  arlseri  by  an  apoueurosLs  which  ia  attached  to  the  lower  part 
of  the  line  that  extendi  Irom  the  inner  side  of  the  neck  of  the  femur  to  the  Imea 
aspera.  from  the  whole  length  of  the  inner  lip  of  the  linea  a^tpera,  and  internal 
intermuuular  septum.  It  ahto  arises  from  nearly  the  whole  of  the  interna), 
anterior,  aad  externa!  surfacea  of  the  shaft  of  the  femur,  limited,  above,  by  the  Uno 
between  the  two  trocliantora,  and  extending,  below,  to  within  the  lower  fourth  of 
tbe  bone.  From  these  dififcreat  origins,  the  fibres  converge  to  a  broad  aponeurotttti, 
which  covers  the  anterior  surface  of  the  middle  portion  of  the  muscle  (the  CrurouMX 
and  the  deep  surface  of  the  inner  division  of  the  muscle  (the  Yastus  intcmua); 
becoming  joined  and  gradually  narrowing,  it  is  iD»l1«d  into  the  pat«lla,  blending 
with  tlie  other  ]>ortiouii  of  the  Quailriccps  extensor. 

ReUitiim.  By  their  suprrfianl  tnrfaet,  with  the  Psoas  and  lliacns,  the  Kectns, 
Sartoriu.%  I'ecliiieus,  Addiicior.%  and  fascia  lata,  femoral  vessfil;),  and  saphenous 
nerve.  By  m  (i«p  surface,  with  the  femur,  Subcrureusj  and  synovial  membrane 
of  the  knee-joint. 

Tbe  student  will  observe  the  striking  analogy  that  exists  between  the  Quadri- 
ceps extensor,  and  the  Tricepa  brachians  in  the  upper  extremity.  So  close  is  this 
aimiUrity,  that  SI,  Cruveilhier  ha-s  described  it  under  the  name  of  the  Triceps 
/emaralis.  Like  ihc  Triceps  br.ichialia,  it  consists  of  three  distinct  dirisions 
or  heads;  a  middle  or  long  liead,  analogous  to  the  long  head  of  the  Triceps, 
attached  to  the  ilium,  and  of  two  other  portions  which  have  respectively  received 
tbe  names  of  the  oxterual  and  internal  lieada  of  the  muscle.  These,  it  will 
be  Dotieed,  are  strictly  analogous  to  tlie  outer  and  inner  beads  of  tbe  Triceps 
brachialis. 

The  tauiana  of  the  different  portions  of  the  Quadriceps  extensor  unite  at  the 
lower  part  of  the  thigh,  su  as  to  form  a  single  strong  tendon,  which  is  inserted 
into  the  upper  part  of  the  patella.  Mure  properly  speaking,  the  i>atella  may  bo 
regardetl  as  a  sesamoid  botie,  developed  in  the  tendon  of  the  Quadriceps ;  and  the 
ligamentuui  patella!,  which  is  continued  from  the  lower  part  of  tbe  patella  to  the 
tUDerosity  of  the  tibia,  aa  the  proper  tendon  of  insertion  of  tliis  muscle.  A  -lyno- 
vial  bursa  ia  interposed  botwetjn  the  tendon  and  the  upjwr  part  of  the  tuberosity 
of  the  tibia.  From  the  tendons  corresponding  to  the  vasti,  a  fibrous  prolangation 
is  derived,  which  is  attached  below  to  the  upper  exiremidcs  of  tbe  tibia  and  fibula. 
li  server  to  protect  the  knee-joint,  which  is  strengthened  on  its  outer  aide  by  tbe 
fascia  lata. 

The  S'lbcnireiis  is  a  small  muscle,  usually  distinct  from  tbe  superficial  muscle^ 
which  arises  from  ll>c  anterior  surface  of  tbe  lower  jtart  of  the  slmfl  of  the  femur, 
and  ia  inserted  into  the  uiiper  part  of  the  synovial  pouch  that  cxteuds  upn-ard* 
firom  the  knee-joint  behind  the  jjatella.  Tlii»  fii^-iculua  is  occasionally  united  villi 
the  Crureos.     It  s>iraetimea  consists  of  two  separate  nuwcular  bundlcM. 

Ntrvis.  The  Tensor  vagime  femoris  is  supplied  by  the  superior  gluteal  nerro; 
the  other  muscles  of  tliis  re^on,  by  branches  from  ifie  anterior  cruraL 

ActioM.  The  Tensor  vaginaj  femoria  is  a  tensor  of  the  fascia  lata ;  continuing 
its  action,  the  oblique  direction  of  its  fibres  enables  it  to  rotate  tJie  thigh  inwards. 
In  the  erect  posture,  acting  from  below,  it  will  serve  to  steady  the  pel  via  upon  the 
Imd  of  the  femur.  The  Sartorius  flexes  the  leg  upon  the  ttigh,  and,  continuing 
to  Rct,  the  thigh  upon  the  pelvis,  at  the  same  time  drawing  the  limb  inwards,  so 
as  to  cross  one  leg  over  the  other.  Taking  its  lixcd  point  from  the  leg,  it  flc.\es  . 
the  pelvis  upon  the  thigh,  and,  if  one  muscle  actt^  nssista  in  rotating  it.  The 
■     Qoadriceps  extensor  extends  the  leg  iiiwn  the  thigh.     Taking  its  fixed  point  from 
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dicularly  upon  the  head  of  tlie  tibia,  thus  nmiiitaininff  t!jo  entire  weight  of  tlie 
body.  'I'ho  Itcclu^  muitcle  AjiiiiMs  the  Fs^ons  imd  Iliiicua  in  eupporting  the  pelvis 
and  iriink  upon  the  femur,  or  in  bending  it  ibrwiirtls. 


Flg>  18S^— Maiole*  of  llw  InWrnal  Psmonl 


i^,. 


s:-i 


Af 


/>«■ 


Internal  Fkuobal  BgoioK. 

Grncilis, 
Peclineus. 
Adductor  Long«8. 
Adductor  Brevis. 
Adductor  Magnus. 

DitKetion.  Tlipfp  muscles  ar*  nt  ooce  es- 
|iMed  by  rrmorinit  the  fnocin  Tn^ni  thi>  fbrp  part 
and  ioDor  niilc  oftlm  thiith.  The  licnh  thouM 
bi^  nhductcil,  vo  w  1o  tvddcr  ibu  miiiclcs  lenstf, 
iukI  t-uivT  of  duai-ctiun. 


Th«  Chneilis  is  the  most  superficial 
muscle  on  the  inner  side  of  the  thigh.  It 
is  thin  ftnd  flatlt-utrd,  broad  nbove.  nairow 
and  tapering  below.  It  nrisus  by  ■  thin 
(ipoDenrosis  between  two  and  ihrw  inchvs 
in  breadth,  from  the  inner  margin  of  the 
rnniua  of  the  pnbea  and  iHcliiuin.  Thd 
fibres  pa.13  vertically  downwanhi,  and 
terminate  in  a  rounded  tendon  which 
pa!iite»  behind  the  internal  condyle  of  the 
femur;  curving  round  the  inner  tubero* 
eity  of  the  tibia,  it  becomes  flnltenetl, 
and  is  inserted  into  the  upper  part  of  tlie 
inner  surface  of  the  shaft  of  the  tibia, 
below  the  tubcrositv.  The  tendon  of 
this  muscle  is  situated  iramediatclr  above 
that  of  the  Scmi-tcndinosus,  and  beneath 
the  a{K>ncurosis  of  the  Sartorius,  with 
which  it  u  in  part  blended.  As  it  passes 
across  the  internal  latvrul  ligament  of  the 
knee-joint,  it  is  wparated  from  it  by  s 
sj-novial  buntacommoDto  itand  thoSemL; 
teudinosus  mui>cle; 

Relations.  By  ibi  mpfrfirtal  tur/t 
with  the  fascia  lata  and  the  Hartori' 
below ;  the  internal  saphenous  veincroMCi 
it  obliquely  near  its  lower  mrt,  lying 
superficial  to  the  fascia  lata.  Dy  its  (Urp 
eur/tirr,  with  the  three  Adduclors,  and 
the  internal  lateral  ligament  of  the  knee- 
joint. 

The  Prrtinerit  is  a  flat  quadrangular 
muscle,  situated  at  the  anterior  part  d 
the  upper  and  inner  aspect  of  the  thigh. 
It  arises  from  the  linca  ilio-pectineA.  from 
the  surface  of  bone  in  front  of  it.  between 
the  pectineal  eminenec  and  spine  of  the 
piibofl.  and  from  a  letidinous  prolongation 
of  Gimbornat's  ligament,  whivh  is  attaobed 
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to  Uto  cre«t  of  tlw  pu1>«^  itad  ifi  continuous  with  the  fiiscia  covering  (ha  outer 
garfa««  of  the   iiiu.tclti;   tlio  librea  patw  downwardis  bnokwarils,  and  outward^ 
to  be  iiuerted  into  a  rough  lino  Icudiug  Irum  th<!  trocluuitvr  minor  to  the  Uoe*  i 
■spcra. 

Rehtiona,  By  ila  anterior  $ttrfaoe,  with  llie  pubic  portion  of  the  fiiacia  lata, 
which  «eparatei  it  from  iho  femoral  vessels  ami  iiilunuu  ^apliunoua  vein.  By  its 
fmtervttr  tuT/aee,  with  the  hip-joiul,  tho  Adductor  breviB  uud  Obturator  externus 
utuoIcA,  the  obturator  vcascla  and  Murvc  being  interjjoscd.  By  ita  outer  border, 
with  the  Psoa«,  a  cellular  interval  separating  tht-ni.  upon  which  lies  the  femoral 
artery.     By  it,f  innrr  border,  with  the  margin  of  the  Adductor  longus. 

The  Aditurt/tr  /^m'/iu,  the  most  superlicial  of  the  three  Adductors,  is  a  flat 
triangular  muitcle,  lying  on  the  same  plane  as  the  Pectincus,  with  which  it  iii  often 
bleo&d  above.  It  arLtei*,  by  a  flat  narrow  tendon,  from  the  front  of  Uie  pobee,  at ' 
the  anffle  of  junction  of  the  crest  with  the  symphysis;  it  soon  expands  into  a  broad] 
floahy  Delly,  which,  pa-wing  downward-s,  backwards,  and  outwards,  ia  in?«n«l,  by] 
an  aponeurosia.  into  the  middle  third  of  the  liuca  aspera,  between  tho  Yastuj ' 
iotemus  and  the  Adductor  magnua. 

Relations.  By  its  anterior  aiir^ace,  wth  the  fascia  lata,  and,  near  ita  insertion, 
with  the  femoral  artery  and  vein.  By  ite  poatmor  turfaee,  with  the  Adductor 
brsvia  and  Adductor  ma^nus,  the  anterior  branches  of  the  obturator  vcsf^sls  and 
nervo^and  with  tho  profunda  artery  and  vein  near  iu  inxertiou.  By  it«  outer 
border,  with  the  Pectineus.     By  itii  mtur  border,  with  the  GraoUis. 

The  Pccliocu*  nn<1  .Adductor  Inngiis  shnuM  now  he  dividcil  ncnr  thHr  origiB,aitd  tnrseddovD- 
wardi,  «b«n  ihu  Adiluclor  breriH  uud  Obturuloc  extcniua  will  W  uxpoKi'd. 

The  Adductor  lirevis  is  situated  immediately  beneath  the  two  preceding  musotes. 
It  ia  iiomewhat  trian^alar  in  tbrm,  and  arises  by  a  narrow  origin  fVom  the  outer 
surface  of  the  deacending  ramus  of  the  pubea.  between  the  (Jracili.'*  and  Obturator 
extemu.a.  Its  fibres,  jwutiing  backwards,  ouiwardi*,  and  downwards,  are  inserted,: 
by  an  aponeurosis,  into  the  upper  part  of  the  lineaa.spera,  immediately  behind  the 
Pectineua  and  upper  part  of  the  Adductor  longua. 

ReUuhm,  By  its  anterior  surface,  with  the  Pecticeui^  Adductor  longut^  and 
anterior  branches  of  the  obturator  vessels  and  nerve.  By  its  jtoaterior  gvtfaee,  \ 
with  the  Adductor  ma^ua,  and  posterior  branchos  of  the  obturator  vessels  and 
aervo.  By  ita  ontrr  border,  with  the  Obtunilor  twtcmus,  and  conjoined  tendon 
of  the  Psoas  and  lliacus.  By  its  innrr  hurdrr,  vcxxh  the  Gracilis  and  Adductor 
magous.  Tliii*  munclu  is  pierced,  ucur  it«  iuHurtiuu,  by  the  middle  [lerlpnitinjj 
bnuch  of  the  profunda  artery. 

The  Adilnctor  brvrLi  ttioiitd  now  bi-  rnl  nwnjr  n^nr  its  origio,  and  turned  ootwanl*,  vhco  the 
ealire  exii-Dt  uf  ihi?  Adduclur  inuguuii  will  he  expusi-d- 

The  A'iduetor  ifaip»t»  is  a  larce  triangular  muscle,  forming  a  septum  between 
tbe  musclca  on  the  inner  ])!irt  and  those  on  the  \>ack  of  the  thigh.     It  arises  fVoB 
a  small  part  of  the  descending  ramus  of  the  piibcs,  from  the  lu^ccnding  ramus  of' 

Itheiechium,  and  from  the  outer  margin  and  under  Eurface  of  the  tuberosity  of  the 
ischium.  ThuHi  fibres  which  arise  Irom  the  ramus  of  the  pubcs  are  verv  short, j 
boriiconial  in  <lirection,  and  are  inserted  into  the  rough  line  leading  from  tbe great 
trochanter  to  the  linca  aspera,  internal  to  the  Gluteus  muximus;  thoeo  from  * 
ramus  of  the  iseiiigm  are  directed  downwarfl,-*  and  outwards  with  ditTorontde^ 
of  obliquity,  to  be  in-ierled,  by  mean.s  of  a  broad  aponeurosie.  into  the  whole  length 
of  the  linea  a.'tpera  and  upper  part  of  it«  internal  bifurcation  Inflow.  The  intciioal 
ponioD  of  the  muscle^  consisting  priDcipaily  of  those  fibres  which  arise  from  the 
taheroaity  of  the  i.achium,  forma  a  thick  fleshy  mas«  consisting  of  coarite  bundles 
which  descend  almost  vertically,  and  terminate  about  the  lower  third  of  the  thigb] 
in  a  rounilrd  tendon,  which  is  inserted  into  the  tu1>ercle  above  the  inner  oondyle 
of  the  femur,  being  connected  by  a  fibrous  expansion  to  the  line  leading opwaids 
from  the  tubercle  to  the  linea  aspera.    Between  the  two  portiona  of  the  masole^ 
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nn  nngular  interval  ia  left  taidinona  in  front,  fleshy  beliintl.  for  tbe  passage  of 
iJiO  teraoral  vesseU  into  the  popliteal  sjKiGe.  The  external  portion  of  the  muscle 
i3  pierced  by  four  apertures ;  the  throe  superior,  for  th«  three  s'lpiTior  perforating 
artorios,  the  fourth  for  tho  paitsago  of  tbo  profunda.  TWn  inusL-lu  Kives  off  an 
apoDcuroai«,  whieh  pauses  in  fixjnt  of  thu  fvmond  vusscht,  and  joius  with  the  Tastns 
iutcmuK. 

IteiaiioM.  By  its  anttrityr  sur/ace,  with  tho  Pectiaeu«,  Adductor  brcvis.  Adduc- 
tor louguM  and  iho  feiiiornl  vu»;sela.  By  in  jtwtlcrior  aurfaet,  with  the  great 
Hcijitiu  ncrvu,  ihu  Glutens  maxiinu»,  ])ice]i8,  Semi-l«ndino»u«,  aud  Semi-ni<Mnbr«- 
Dosus.  By  its  snpirrior  or  rhorratt  lunltr,  it  lies  parallel  with  the  Qundratus 
femoris.  By  itn  ititemalctr  Iijnrjait  hanUr,  with  the  Gracilis.  Sartoriug,  and  fascia 
laUL.  By  'Wa  extunuil  or  altacfu^ii  bonltr,  it  is  iiiaert«d  into  the  femur  behind  the 
Adductor  brevis  and  Adductor  loogus,  which  separate  it,  in  front,  from  the  Vastus 
intemua,  and  in  front  of  the  Gluteus  maximus  and  short  Lead  of  the  Biceps,  which 
separate  it  from  the  Vastus  extemus. 

iVcn'M.  All  the  mosclea  of  this  gronp  are  supplied  by  the  obturator  nerve. 
The  PectineuB  receives  additional  branches  from  the  accessory  obturator  and  ante- 
rior crural;  and  tho  Adductor  mapnus  an  additional  branch  from  tbo  great  sciatic 

Acliont.  The  Pcctincus  and  three  Adductors  add  uct  the  thigh  powerfully;  thoy 
are  especially  used  in  horse-exercise,  the  flanks  of  the  horse  being  firmly  grasped 
between  the  knoe^  by  the  action  of  these  muscles.  From  tlieir  oblique  iusertkHS 
into  (he  liuea  aspem,  tbey  rotate  the  thigh  outwards,  assisting  tbe  external  Rotators, 
and  when  the  limb  has  been  abducted,  they  draw  it  inwards,  carrying  the  tbigh 
across  that  of  the  opposite  side.  The  Pectineus  and  Adductor  brevis  and  Adduo- 
tor  longus  asaiftt  the  Psoas  and  Iliacus  in  flexing  tlie  thigh  upon  the  jpelvis.     In 

?rogrcasion,  also,  all  these  musoloa  assist  in  drawing  forwaros  the  hmder  limb, 
"be  Gracilis  assists  tho  Sartorius  in  flexing  the  leg  and  drawing  it  inwards;  it  is 
also  an  Adductor  of  tbe  tbigh.  If  the  lower  extremities  arc  fixed,  these  muscles 
may  take  their  fixed  point  from  below  and  act  u]>on  tho  pelvis,  serving  to  maintain 
the  body  in  the  erect  jiusturc ;  or,  if  thcix  action  is  cuotiuucd,  to  flex  tbo 
forwards  upon  the  fcuiur. 


GldT£AL  Keqios. 


Gluteus  Maximus, 
Gluteus  Mcdius. 
Gluteus  Minimus. 
Pyriformls. 


\  Gemellus  Superior- 
Obturator  Intamua 
Gemellus  Inferior. 
Obturator  Extemus. 


Quadnitus  Fcmoris. 

fii$»tetirm  {Bfi'.  ISO),  Tlie  »ul3J<!Pt  »houlcl  be  tarniMl  on  it«  fnrc.  ft  blotlt  plnrcd  brocath  tbe 
pclvU  to  tuukc  1.hi>  buttocks  Ii'ubi>.  iiutl  ihu  limbs  nlluwEil  to  hnuK  over  the  trnd  uf  tbe  totilr-.  Hit 
lool  inverted,  aaA  the  limb  ab duel ■'<).  Ad  iDci^ioa  should  be  m»il(r  tlirou^-li  IW  tQlegiimeat  doaR 
thn  back  part  of  the  crest  of  Ihi-  ilium  and  mnrgin  oflhe  sncrnpi  to  tW  tip  of  tfap  coccvi.  fran 
whifh  jidiiit  n  si'i^ond  inrinon  should  be  currii-d  ubiiqact;  downwanU  and  outwardu  to  tac  onlet 
nidi!  of  tlip  thigh,  four  ioclicii  bi-lovr  lln>  ((ri'iit  trochouler.  The  jiortton  of  inli'tnxnmt  included 
between  ihow  incisioD?,  loKollier  with  Uih  superliciul  fuseio.  should  bv  remoTcd  in  ihi-  dtnctioB 
shown  in  thi-  tiEurc,  when  the  Ululcoa  maxiiuus  aod  the deuu)  bscla covering  tho  Uluii;tui  nittliiu 
inll  be  exposed. 

The  Qlulaia  Miueimut,  tbe  most  anperficia!  muscle  in  the  glntcnl  region,  is  a 
Tery  broad  and  thick  flo^y  mnss,  of  u  qviadrilateral  shape,  which  forms  the  pro- 
minence of  the  natee.  Il.-«  liirge  sixe  is  one  of  the  must  characteristic  points  in 
the  muscular  system  in  man,  connocte<l  as  it  is  with  the  power  he  has  of  main- 
taining the  trunk  in  the  erect  posture.  In  structure  it  is  remarkably  coarstf,  being 
made  up  of  mo-tcnlar  fa.'icicuti  lying  parallel  with  one  another,  and  collected 
together  into  large  bundles,  separated  by  deep  cellular  intervabi.  It  arises  from 
tho  superior  curved  line  of  tho  ilium,  and  the  portion  of  bonc^  including  tlie  crost. 
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_  ily  bohiod  it ;  from  the  posterior  6urfac«  of  the  lut  piece  cX  the  sacmm, 

tbe     cnde  of  tbe   ooocyx.  and  [>ii.'<k!rior  gurfnoe  of  the  great   sacro-sciadc  and 

posterior  sacroiliac  ligamenM.     I'lie  fibre*  ue  directed  obliquelj^  downwards  and 

outwrunh ;  thoi^  forming  the  upper  and  larger 

poi~fciou  of  t)ie  muscle  (alter  converging  some- 

-wha.!,)  terminate  in  a  tnick  tendinous  lamina, 

wliich  piLSMa  across  the  great  trochanter,  and 

is  in^vrtvd  into  the  fasota  lata  covering  the 

outer  side  of  the  thigh,  the  lower  portion  erf 

tlio   muiicle  being  inserted  into  the  rough  line 

luailing  from  the  great  trochanter  to  the  Unea 

a^pora,  between  the  Yastua  extemus  and  Ad- 
ductor magnua 

Three  aunovial  bursa  are  nmially  found  so- 
p^rriting  tbe  under  surface  of  this  muscle  from 
too  emineaces  which  it  covers.  One  of  those, 
of  largo  size,  and  generally  multilocular,  JK-jia- 

Iratos  it  &x>m  the  great  Irotihiint^r.  A  ftccond, 
oftca  wanting,  ia  xituatwl  on  the  tuberoRily  of 
iHe  iiwhiuin.  A  third,  Ixjtween  the  tendon  of 
this  mtiwle  and  the  Vn-stua  eiiermis. 
livlaixuns.  By  its  tujierfirial  nurface,  with 
*  thin  fascia,  which  separates  it  from  cellular 
membrane,  fat,  and  the  integument  By  its 
^p  twfaa,  from  above  downwarda,  with 
^  ilium,  sacrum,  coccyx,  and  great  sacro- 
Kiatic  ligament,  part  of  the  Gluteus  me<liu3, 
Pyriformia,  Gomelli,  Obturuti>r  in  tern  us, 
Q'iadratua  femoria,  the  tuberosity  of  the 
isoliiiini,  great  trochanter,  the  origin  of  the 
lliK«p^  Si;mi-tcndinoBu«,  Semi-mt^mbranosus, 
^I'l  Adduct-jr  rniignus  muacles.  The  gluteal 
Vi^sHvli  uti.l  jn'Tve  are  seen  issuing  from  the 
pelvis  above  llie  Pyriforniis  muscle,  the 
■^^QJatic  and  internal  pudic  vessels  and  nervei^ 
f  ^""^l  the  nerve  to  the  Obturator  intornua 
I  muaclQ  below    it      Its    upjitr  border  is  thin, 

I         *"•'    Connected  with  the  Gtulcus  melius  by 
L       "^    fascia  lata.     Its    Iowt   bordrr.  free   and 

■  Pf^tniticQt,  forms  tbe  fold  of  the  nates,  and  is 

■  oiTooted  towards  the  iwriueuin. 

'^'tirriiiin.    Thp  Glutrati  ransimiw  xhoalil  now  he.  dirided  near  1(8  ori^n  liy*  Tertics!  [ncisloB 

'^tw^''''  from  ii«  u|)pLT  tn  ita  lowi-r  bordiT :  a  ccllulor  intoniil  will  he  i-xp(Tji^,  pi-piirniina  '*  ffoio 

^^  Ulnt^i  nii>iliu«  bod  vxtrruul   lti>Iutor  b)ubcI<^!1  bi-ovalh.     The  uypei  porliun  iif  tlii-  miwclfl 

*?^ld  he  allo^^'thcr  <)«lAi'h<!d.  ami  ihi*  IniriT  portion  lurueJ  oulwnrilg ;  Ihf  luuw  ureolur  tiiiau« 

"""'g  up  tb^  iDliTspico  iH'iwwn  tW  Imohnntpr  major  aiiJ  tnborosiiy  of  iho  ischium  being  tfr 

V'icil.  lb?  parti  nlrpady  cnurnvratcJ  u  ■.■x{i<ixed  hy  the  rcmoviU  of  this  nmaclc  will  be  seen. 

The  Ol'iieua  MtJiut  i»  a  broad,  thick,  radiated  muscle,  situated  on  the  outer 
*irf«06of  the  pelvis.  Its  posterior  third  is  covered  by  the  Gluteus  inaximua;  its 
^Oterier  two-tnirds  are  covered  by  the  fascia  lata,  which  separates  it  from  the 
ini^ment.  It  arises  from  the  outer  snr&ce  of  the  ilium,  between  the  superior 
find  middle  curved  lines,  and  from  the  outer  lip  of  that  portion  of  the  crest  which 
it  between  them ;  it  also  arises  from  tbe  dense  fascia  covering  its  anterior  part. 
Hie  6brea  oonvcrge  to  a  strong  flultcnod  tendon,  which  is  iusertwl  into  tl»e  oblique 
lio*  which  travcr^ivs  the  outer  surface  uf  the  great  trochanter.     A  synovial  Innaa 
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Fig.  IGO.— MniclM  of  lb*  Uip  and  Thigh. 


Bcparfttce  th« 

muscle  from 

tlic  trochaiitor  id  ttxnH 

iuBertion. 

littaiiotu.  By  its  I 
a'a!  »nr/ace,  whli  the  ( 
maxiinus  behind,  the ' 
TKgiiUB  fcmuria  and  di 
cia  io  front.  Bv  n 
9ur/aw,  with  the  ulntd 
nimtis  and  the  glnteal' 
and  DtTVC,  ]|£  antfn 
drr  u  hlcndod  with  tli 
teus  minimuM.  Its  f 
border  Hits  purallel  wj 
Pyriformis,  die  glutwlj 
inlervening. 


nmrt] 


Tills  moecle  rbcHiM  newl 
DMT  its  insertion  aad  tni 
nniili,  when   ihc  Ulutcui  i 

Tlie  Ohttevf  ifinitA 
tanMest  of  the  three < 
i.«  placed  immediately  I 
the  preceding.  It  j 
sliaped,  arisiog  from  tl 
suriace  of  the  ilium,  1 
tlie  middle  and  inferior 
linei),  and  behind,  fn 
margin  of  the  great 
Eciatic  notch ;  the  fibi 
verge  to  the  deep  sui 
a  radiated  apoucurueiiit 
terminating  in  a  ten 
inserted  Into  an  im| 
on  the  anterior  bord«i 
ereut  trochanter.  A  s 
bursa  is  inierjwwied  1 
the  tendon  and  the  gr 
chanter. 

Relations.      By  ita 
ciai  aur/ace,  with  the  i 
meditia,  and  the  gluteal 
and  nerve.    By  ita  i^ 
/cut,  with  the  ilium, 
fleeted  tendon  of  the 
femorix.   and    ciipsula 
meut  of  the   hip-joii 
antrrior    margin     in    I 
with  the  Gluteus  modii 
jinslfrior     rtinryin      in 

i'oined  with  the  tendoi 
'yriiormia. 

The  Pyrifortnia  a 
mascle,  nyraraidal  in 
lying    altnost    paralk 
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tUe  Iftwer  nurgin  of  the  Gluteus  miuimus.  It  is  situated  partly  wilhiu  the  pelvis 
ati»pu*terior  pari,  aniJ  partly  at  tb«  back  of  tho  hiji-jomt.  It  arises  from  tlie 
fixntof  ibe  sacrum  by  tnrcu  Hedhy  iligibitioELs,  uttacbtKl  to  tbc  portioDs  of  bone 
iuerpceed  between  llio  »oci>n<],  tliiril,  luiii  fourtb  nnt«rii>r  »mriil  roraiinun.  and 
•Ik  from  tlie  grooves  leading  Iram  the  toraniina;  a  lew  ilbTi-j<  aW  v.f\fti  froin  tbe 
margin  of  the  great  aacro-aoi&tic  foramen,  and  i'rom  the  anterior  viirfaoo  of  tbo 
gml  sicro-itciatiu  ligament.  The  rouscle  pawiea  oat  of  the  pelvis  tUrougfa  tho 
grat  racro-aciatic  foramen,  the  upper  part  of  which  it  fills,  and  is  intterted,  by  a 
roondcil  tendon,  into  tbe  upper  border  of  tho  great  trochanter,  being  generally 
blendcJ  with  the  tendon  of  toe  Obturator  iatcmiw. 

It'kti<ma.  By  its  anterior  surface,  within  the  pelvis,  with  the  Rectum  (especially 
oa  tlic  Ifli  gidc),  tbe  sacral  plexus  of  nerves,  una  tbc  internnl  iliac  ve8.ieU;  external 
toAiptloU,  with  the  OS  iunomiiiatum  aud  capsular  ligament  of  tho  hip-joint.  By 
itaftHeriar  tur/aec,  wiOtin  l/ie  p-jlvi.^,  with  tbv  sucruru ;  and  external  to  it,  with  the 
Olnlius  toAximus.  By  it«  upper  t>onicr,  with  the  Glut«U8  ukhIiuk,  from  which  it 
U  teparatcd  by  the  gluteal  vc«*el»  and  nerveo.  By  iLt  ?0Kv-r  hnnUr,  with  the 
Gvmelhi*  xuucrior;  tho  iscluaiic  vesi»e!s  and  nervea,  the  intermil  ]iuflio  vc»teU  a»d 
Mtnv  and  tlie  nerve  to  the  Obturator  interous,  passing  from  the  pelvis  in  the 
lOlcrval  between  them. 

Dimdion.  The  nvxl  uiuiicIg.  as  wdl  ns  the  oriniu  of  the  Pyrifonni*,  can  only  be  mat  when 
tWpelru  Is  lUridetl.  ui^i  ibe  Vincent  cualainvd  in  tku  uavity  r^oved. 

The  Ohluralar  Tntemxis,  hke  the  preccdiny  muscle,  is  ."tituated  partly  within  the 
cavily  of  the  pelvis,  partly  at  tho  back  of  tbe  hip-joint  It  arises  from  the  inner 
mfeee  of  the  anterior  and  external  wall  of  the  pelvis,  being  attached  to  the 
i&lrgin  of  bono  around  the  inner  side  of  tho  obturator  foramen ;  viz.,  from  the 
fewnding  ramus  of  the  pubcs,  and  the  ascending  ramus  of  the  ischium ;  and 
literally,  from  the  inner  surface  of  the  body  of  the  ischium,  between  the  margin 
tf  tbc  obturator  foramen  in  front,  the  grcut  sacro-sciatie  notch  behind,  and  the 
bin  of  the  true  pelvis  alwve.  It  also  arises  from  the  inner  surface  of  the  obturator 
DKmhrane  and  from  the  tendinous  arch  whieh  completes  tbe  cnnal  fur  the  passage 
f£  the  obturator  vessels  and  nerve.  The  fibres  ure  directeil  backwards  and  down- 
ftrds,  an<l  tcnnioato  in  four  or  five  tendinous  bnn(l«,  which  are  found  ou  its  deep 
Rtlace:  these  bumln  are  Twflectixl  at  a  right  angle  over  the  inner  tturface  of  loa 
InberiMity  of  the  ischium,  wiiich  is  coveretl  with  cariilage,  grooved  for  tlicir 
iHeption,  and  lined  with  a  synovial  bursa.  Tlie  muscle  leaves  the  pelvis  by  the 
Iumt  sacro-sciatie  notch ;  and  the  tendinous  bands  unite  into  a  single  fiatlencd 
Indon,  which  passes  horizontally  outwards,  and,  after  receiving  tho  attachment 

*  ihc  fiemelli,  is  inserted  into  the  upper  border  of  tbc  great  trochanter  in  front 
tho  Pyriformis,     A  synovial  bursa,  narrow  and  elongated  in  form,  is  usually 

.uui  between  tbe  tendon  of  this  muaclo  and  the  capsular  lieniiicut  uf  the  }iip. 

lOocasioDally  communicates  with  thtkt  between  tbc  t«odoD  aou  tlio  tuberosity  of 
ischium,  the  two  forming  n  single  soe. 

h  onlnf  to  liinplny  the  pMolinr  nppcnraDocx  pr<-«cotcd  bj  Uio  tcndoo  of  this  mu«e]c.  it  should 
kdiftiM  ncAr  iu  insLTtiou  and  rcfli.>ct«iJ  ouiwutdi. 

Rthiinna.  Within  (he  prh"'-f,  thi«  museic  is  in  relation,  by  its  ari/mor  surface, 
*ith  the  obturator  membrnne  and  inner  surfaoe  of  the>«ntcrior  wall  of  the  pelvis ; 
V  il»  wwtfwr  aur/act,  with  tha  pelvio  ami  obturator  fascias,  which  separate  it 
^  the  Levator  ani ;  and  it  is  crossed  by  the  internal  pudie  vessels  and  nerve. 
^surCnce  forms  tJie  outer  Imundary  of  the  ischio-rcctal  fossa.  Sxttmal  to  ihs 
Mh  it  is  covered  by  the  great  sciatie  nerve  and  Gluteus  maximus,  and  rests 
t  tlifi  hack  part  of  the  hip-joint. 

Tbe  OemelW  are  two  small  muscular  foMiiouli,  accessories  to  the  tenilon  of  ifac 
ObUtratnr  intcmus,  which  is  received  into  a  groove  between  them.  They  have 
*(ired  the  names  ttperior  and  m/erior  from  the  patition  they  ooenpy. 

Tbe  Oemf^hi.1  S'tptnof,  the  smaller  of  thu  two.  arises  from  the  outer  surface  of 
epine  of  the  ii$chium,  and,  pas.s)tig  homuutally  outwordt^  becomes  blended 
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with  tlic  upper  part  of  the  tcnduit  of  the  Obturator  jntcrniu,  aiid  ia  insBltod 
it  into  tliv  uj>pur  border  uf  tbu  gruat  trocUantcT.  ThU  muscle  ia  some 
wimtiDg. 

BekUiom,  By  its  »up>^fir\al  tv/rfact,  with  the  Gluteus  niAximus  and  thu  ischiati^ 
T««8els  and  nerve*.  ]iy  iW  dffp  nur/aee,  with  the  cnpnule  of  llio  Iiip-jotnt.  By  it« 
tmper  bordrr,  with  the  lower  iiiarj^iii  of  the  Pyrilbrmis.  By  its  hwtr  iorjcr,  with 
the  tendon  of  the  Obturator  iuternus. 

The  Qnm^Uus  hxfrrior  arises  from  the  upper  part  of  the  outer  border  of  th« 
tuberosity  of  the  iflchiuin,  and,  pa^in^  horiiiontaliy  outwards,  is  blended  with  the 
lower  part  of  the  tendon  of  the  Obturator  iniemus,  and  in^rted  with  it  into  the 
upper  border  of  the  great  troehantcr. 

Rdatimis.  By  its  superficial  surface,  with  the  Gluteus  maxiraus,  and  the 
ischiatic  veascU  and  nerves.  By  its  deep  surface,  it  covers  the  capsular  ligament 
of  the  hip-joiiil.  By  its  upper  bonier,  with  the  tendon  of  the  Obturator  intemua. 
By  its  louvr  border,  with  the  tendon  of  the  Obturator  extcrnus  and  QuadnitUB 
femorifi. 

The  Quailratus  FrmorU  is  a  short,  flat  muscle,  quadrilntcral  in  shape  (licncc  its 
name),  xituntud  between  the  Gemellus  inferior  and  the  upper  iiiurgin  of  the 
Addurtor  magnuif.  It  arises  from  the  outer  border  of  the  tuberosity  of  the 
i»ebium,  and,  proeccdinj^  hortxoiitidly  outwardx,  ii«  iti^crled  into  the  upper  part  of 
the  linea  quadraii,  on  the  posterior  surface  of  the  trochanter  major.  A  synovial 
bursa  is  ottea  found  betjveen  the  under  surface  of  this  muscle  and  the  lesser  tro- 
chanter, which  it  covers. 

Retattona.  By  Its  posterior  surface,  with  the  Gluteus  roaximua  ami  the  sciatic 
vosacia  and  nerves.  By  its  anterior  surface,  with  the  tendon  of  the  Obturator 
extcruuB  and  trochanter  minor.  By  its  upper  border,  with  the  Gemellus  inferior, 
Itti  hwrr  bonier  Js  separated  from  the  Adductor  magnus  by  the  terminal  brunches 
of  the  iuterual  circumflex  vessels. 

Dimt^iion.  In  orilrr  to  expose  th?  wxt  mnecle  flho  Ohlnrnlor  ext'^mns),  it  ia  v^vettxj  14 
remove  lli<<  rmw.  llincun.  I'cc  I  infill*,  anil  AehlDctorbri-TinRQcl  AiUliictor  longnjmuai-W.fmiii  the 
front  and  inner  hiIl'  uf  tin'  ihi^'h;  iindtliftiliitcui  muximusuii<l  Uusilniiuii  r«inoris.  rrnin  the  bnck 
Mrl.  Its  liiPM-cllon  »1il>uIi1  ■:«iiBi-qtii;utl.v  be  puntpuued  until  tke  mutivles  of  the  ftuturior  ud 
Intcm&l  fcmoriLl  rcginns  hnvo  \)ixu  ojEamiDod. 

The  Ohluralor  I-hlemu3  ia  a  fiat  triangular  muscle,  which  covcra  the  outer  8U^ 
face  of  the  anterior  wail  of  the  pelvis.  It  arises  &om  the  margin  of  bone  imme- 
diately around  the  iiujor  side  of  the  obturator  foramen,  viz,  from  the  body  and 
ramus  of  the  jntbes,  and  the  rnmus  of  thn  ischium ;  it  also  arises  from  tho  isDer 
iwo-thirdH  of  the  outer  surface  of  t!ic  obturator  membrane,  aud  from  the  tendinovs 
arch  whieh  completes  the  caiul  for  ihe  passage  of  tho  obluratur  vessels  and  nerves. 
The  fibres  converging  piisa  outwards  and  backwards,  and  terminute  in  a  tendon 
which  runs  across  tho  back  partof  the  hip-joint,  and  is  inserted  into  the  digital  to&aik 
of  the  femur, 

RelaiiMui.  By  \\»  anterior  surface,  with  the  Psoas,  Iliacus,  Peetineus,  Adductor 
lougu^  Adductor  brevis,  and  (iracilis ;  and  more  externally,  with  the  neck  of  the 
fctnur  and  cansule  of  the  hi])-joint.  By  its ^iwlenor  surface,  with  the  obturator 
membrane  ana  QmMlratus  fenioria. 

Nerves.  Tho  Gluteus  maximua  ia  supplied  by  the  inferior  gluteal  nerve  and  a 
branch  from  the  sacral  plexus,  Tho  Gluteus  medius  and  Gluteus  minimus,  by  the 
superior  gluteal.  The  Pyriformis,  Gt^melli,  Obturator  intemua,  and  QuadratDfl 
femoris,  by  brauches  from  the  sacral  plexus;  and  the  Obturator  cxternas,  \>y  lite 
obturator  nerve. 

Aeliona.  The  Gl  utei  muscles,  when  they  take  their  fixed  point  from  tho  pelvis, 
src  all  abducl>)r<  of  the  thigh.  The  Ghiteua  maximus  and  tho  posterior  fibres  of 
the  Gluleu*  medius  rotate  the  thigh  oulwanls;  the  anterior  fibres  of  the  Gluteus 
modius  and  the  Gluteus  minimus  rotate  it  inwards.  The  Gluteuit  maximus  serves 
to  extend  the  femur,  and  the  Gluteus  medius  and  Gluteus  minimus  draw  it  forwards. 
Tbe  Gluteus  maximus  is  also  a  tensor  of  the  lusciu  hita.     Taking  their  fixed  point 
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am  the  fem«r,  the  Glutei  musclca  act  upon  the  pelvis,  supporting  it  and  the  whole 

lalc  upou  the  head  of  tbo  femur:  ilu»  i»  <.-»puviuiIy  ut)viuu»  in  stuuding  on  odd 
Bg.     In  order  to  gain  thu  erect  pusturu  iill<.T  the  i^lTort  of  .ttuopin^  these  tnuxclcs 

»w  the  pelvis  hiickwanU  iiHsistud  by  Uio  Biceps  Sotiii-Uindimwus,  and  Semi- 
[icmbTaiKMU^  iiiu»cli'«.  Tlie  K'innining  miiscliw  aro  poweriui  rotator*  of  the  tUgh 
itwunis.     In  tbe  sitting  porture,  when  the  thigli  is  ll«xed  upon  the  pclviit,  liieir 

ijoii  a»  rotutors  censes,  ami  lli«y  become  nhduclors,  with  the  exception  of  tlie 

>bturator  exlemu*,  which  ^itl  rotates  the  femur  outwards    When  the  femur  is 

ted.  the  Pjriforrais  and  Obiuralor  musclea  servo  to  draw  the  pelvis  forwarda  if 

bafl  been  indinod  backwards,  and  assist  in  Bteatl^ing  it  upon  the  head  of  the 
emiir. 


Biceps. 


POSTBRIOB   FkUOKAL   KKdtO^f. 
Semt-tcndino«us. 


Semi  -membranoiius. 


ItiuertioK  (S{.  1B9).  Maki<  n  vertical  incision  alonff  ih(!  miitOtn  of  the  thif^h.  frnm  the  lnwi*r 
fclj  of  ihe  BsM  to  uboul  three  inohcH  Mow  Ihe  burk  of  tht.'  km-e-^umt.  nnd  IhtTv  ('imn(.-i:t  it 
«tih  a  Irs&tverse  iDcUion.  cnrricd  fruui  ih«  inoer  to  the  onter  eiile  or  ilio  kg.  A  tlilrJ  ia(!ldion 
ibcnilf)  ih<^  hp  miidc  InLDxvcrM'ly  at  iIk  jnnclion  of  ihn  miiUllr  with  the  lower  thir<)  of  ihi^  thigh. 
Tbr  iBtrKnmpat  hovinK  l>«ca  n-movrd  rrum  (.he  buck  of  the  kiiM-.  iincl  ihi!  bi)iinilnri<M  of  the  pon- 
|KUal  aoxKe  cxBiniaei),  the  ri'movul  of  ibe  inti^^mvot  from  iht  n.-muioing  purl  uf  the  taigb 
■bMld  M  cooiiaimL  when  lh«  tMnln  uud  fnuscl^a  of  tLis  rogioo  will  he,  ciposed. 

The  Biceps  ia  a  large  muscle,  of  eonsiderahla  length,  situated  on  the  posterior 
Mil  outer  aspect  of  the  thigh.  It  arisea  by  two  heaas :  one,  the  long  head,  from 
•n  impression  at  the  upper  and  back  part  of  the  tuberosity  of  tbL>  ieebiiim,  by  a 
tendon  common  to  it  and  the  Scmitcudinoaus;  the  femoral  or  short  bead,  from 
ftie  outer  lip  of  the  linca  aspera,  between  the  Adductor  niagnus  and  Vastus  ex- 
teniu^  extending  from  two  in>;boa  below  the  insertion  of  toe  Glutetu  maximiu^ 
to  within  two  inches  of  the  outer  condyle:  it  also  arieos  from  the  external  inter- 
niucubr  septum.  The  fibres  of  the  long  head  form  a  fusiform  belly,  which, 
^uing  obliquely  downwarcU  and  a  little  outwards,  terminates  in  an  aponeurosis 
wiiicli  ooverH  the  posterior  Hurfuoe  of  the  muscle,  and  roccivcs  the  fibres  of  iho 
(hart  head;  this  aponeurojii.-i  bocoHics  gradually  coiitractetl  into  a  tvndoii,  which  in 
lUBrtcd  into  the  outer  aide  of  the  hmiT  of  the  fibula.  At  it*  insenion.  the  tendon 
diTuica  into  two  portion.%  which  embrace  the  external  lateral  ligament  of  the 
'UK-joint,  a  strong  prolongation  lieing  sent  forwards  to  tlie  outer  lubera'dty  of 
tlw  tibift,  which  gives  oft'  an  expansion  to  tlie  fascia  of  the  leg.  The  tendon  of 
ttii  inu«;Ie  forms  the  outer  hamstring. 

Srintiotu.  By  its  tuper/icint  surface,  with  the  Gluteus  maximua  above,  the 
AScia  lata  and  iutegitment  in  the  rest  of  its  extent.  By  its  drrp  evr/acr,  with  the 
Miii'inembranosii.f,  Adductor  magnus,  and  Vastus  cxtcrnus,  tho  great  sciatic 
Krvu,  popliteal  artery  and  vein,  and,  near  ilH  insertion,  with  tho  external  head  of 
Hu;  Gastrocnemius,  Plaiitaris,  and  superior  external  articidar  artery. 

tim  Semi-tendinoatJa,  remarkable  for  the  great  length  of  its  tendon,  \s  situated 
**lbe  posterior  and  inner  a.''i>cct  uf  the  thigh.  It  arises  frfim  ibe  tuberosity  of 
"f  ischium  by  a  tendon  common  to  tt  and  the  long  head  of  the  Biceps ;  it  alsto 
■fuefroman  aponeuroi^U  which  connects  the  adjacent  surfaces  of  the  two  musclea 
^tlie  extent  of  about  three  inches  fn>m  their  nriffin.  It  forma  a  fusiform  muscle, 
^eb,  pa.«sing  downward.4  and  inwanls,  terminat^'s  a  little  below  the  middle  of 
""thi^h  in  a  long  round  tendon,  which  liea  along  the  inner  side  of  tho  popliteal 
•PSoe;  curving  around  the  inner  tuberosity  of  the  tibia,  it  ia  inserted  into  tho 
"ppw  part  of  the  inner  surface  of  the  shaft  of  that  bone,  nearly  as  far  forwards 
*>  ilx  anterior  border.  This  tendon  lies  beneath  the  exiwmsion  of  the  Siirtorius, 
■*!  bcjow  that  of  the  Gracili^  to  which  it  is  united.  A  tendinous  intersection  is 
•"ully  observed  about  the  mi<Idle  of  the  nmscle. 

Reiationt,     By  ita  su^rjieial  turfaix,  with  the  Gluteus  maxinius  and  fascia  lata. 


MUSCLKS 

By  its  ^frp  gur/ace,  with  the  Semi-membranoHHS.  Adductor  magnui),  inner  bead 
the  Oastrocmrmius,  and  internal  lateral  Ugaownt  of  the  knee-joint. 

The  Scmi-monbrtmosus,  so  called  from  toe  membraDOua  expansion  on  its  anterior 
and  pOKtcriur  surfuoot.  is  i;ituntvd  at  tbo  back  part  and  inner  si<lc  of  the  thieb. 
It  anscs  by  si  thick  tendon  from  tlio  appcr  and  outer  piirt  of  tbo  tuberosity  of  tbo 
ischium,  nbovc  imd  to  the  oritur  i^idu  of  tlio  Biwps  and  Scnii-lcudiuosue,  and  is 
iniwrtcd  into  tho  inner  and  lia«k  part  of  iho  inner  tulxTosity  of  liiti  tibia,  beneath 
the  internal  lateral  lij^ainont.  Tlio  tundou  of  the  muscle  at  its  origin  i-xpands 
into  an  niwneurojtji*,  wliicli  covers  the  upper  jiart  of  il^  nnturiur  aurfuec :  from  this 
aponeurosis  niascular  flbres  arise,  and  coiiverfie  to  nnothcr  nponearo«ix,  wbicb 
covers  the  lower  ]iart  of  its  posterior  surface,  and  tlii.-s  contracts  into  the  tendon  of 
insertion.  The  t*?ndon  of  tbe  muscle  at  its  insertion  divides  into  three  jwrtions; 
the  middle  portion  is  the  fasciculus  of  inseriimi  inlo  the  back  pan  of  the  inner 
tuberosity,  sending  down  an  expansion  to  cover  the  Popliteus  muscle.  Tbe 
internal  jportion  is  horizontal,  passing  forwards  beneath  the  internal  lateral  bga- 
mont,  to  be  inserted  into  a  groove  along  tbe  inner  side  of  the  internal  tuberosity. 
The  posterior  diviBioii  passes  upwards  and  backwards,  to  be  inserted  into  the  liack 

Jiart  of  the  outer  condyla  of  tbo  femur,  forming  the  chief  part  of  the  posterior 
igamcnt  of  the  knee-joint.. 

The  teiidoiid  of  the  two  [)ri.'ccding  muscles,  with  those  of  the  Oraviliii  and 
Sftrtoriiis,  form  the  inner  hani-slring. 

Jielatioiu.  By  its  tup^rjicial  siir/arc,  with  the  Somi-tcndinosTis,  Biceps;  koA 
fascia  hOA.  By  its  lU^t  aur/iKe,  with  the  popliteal  veifseln,  Adductor  mognus; 
and  the  inner  head  of  the  Gastrocnemius,  from  which  it  in  separated  by  a  synovial 
hwrsa.  By  its  tnii^r  honW,  with  the  <>racilis.  By  it«  ou/«-  border,  with  lae  great 
Bciatie  nerve,  and  its  internal  popliteal  branch. 

Nervea.    The  muscka  of  this  region  are  supplied  by  the  great  sciatic  nerve. 

Aetiojia.  The  three  hamstring  mnscies  flex  the  leg  upon  tbe  thigh.  When  tlie 
Iniee  is  semi-flexed,  the  Biceps,  from  its  oblique  direction  downwards  and  outwards, 
rotates  tbe  leg  slightly  outwards;  and  the  Semi-memhranosus,  in  consequence  of 
its  oblique  direction,  rotates  the  leg  inwards,  a.'wisting  tbe  Popliteua  Taking 
their  fixed  point  from  below,  these  muscles  serve  to  support  the  jwlvis  upon  the 
head  of  the  femur,  and  to  draw  the  trunk  directly  backwards,  as  is  soen  in  feats 
of  strength,  when  the  body  is  thrown  backwards  in  the  form  of  an  arcb. 

SiiTgical  AnaUnnii.  Tlii.-  ifnijons  of  thi-se  inuactea  occa«ioniillf  rcqnirc  Kabcntnaeoiu  dinsion 
In  «oine  funas  of  spuriiius  aucliylntiis  of  the  kneo-joint,  (Ji'pi'Diirnt  upon  pprmmncot  onotrftction 
kud  rigiiiitv  of  ihc  Flexor  mAisoli"".  or  from  itifTcninp  of  iW  li(piint'nlou»  nnd  other  liuues  mr- 
manning  tfte  joini,  the  rvxult  of  diipiue.  This  1=  eimily  effeclej  bx  jiultinir  the  tendon  u|kiu  the 
•IretEh.  uni)  inaerlinp  a  nurruw  tiliiirp-iKtiuteiJl  kuile  bctueeu  it  uiid  ihi;  skin :  tbo  ciiIUiik  v<1|^ 
beiu);  Ihea  liiraed  IuwufiIh  the  teniloa.  n  should  lie  ilivkli'd,  taking  carr  t)i»i  ihe  voaad  m  w 
Bkin  i»  ni't  at  the  mme  lime  etiliirirpil.  This  opernlioD  hii«  been  niteniii'il  with  ronsicicrelile  >«c- 
C(«f  in  Eome  cacei  of  itiiTent^d  kate  from  rhcumntiEin,  gradual  t^Atensiou  beiug  kept  up  for  »otnia 
Ume  after  tbe  [)pi.'ruttoD. 
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tiit*t^ion  ffig.  IHfi}.  The?  knee  shoiihl  hp  hent,  .i  Wook  plnced  bt-nenlh  it.  and  Ihff  foot  kepi 
In  nu  extended  pmiliou  :  iiu  incie^Lon  nhuutd  then  be  mnde  Ihroiij^h  the  jntet-uinenl  in  tbe  DiidillP 
line  of  tho  lei;;  to  the  ankle,  uiid  loiiliuiied  ulim^  iho  domiiu  of  tbe  fuot  lu  thi?  lueti.  A  second 
lDci»ion  «l)ouid  bo  roniltT  ir^osverfidy  across  ilio  ankle.  hu<1  a  Ihinl  in  the  same  ilire-rtlcci  acniM 
the  biiiie.^  of  the  XiifM:  Iho  Dnpi  of  integumcDl  inelnded  hctKceo  Uiesc  incuions  sboaM  be 
rcmored,  and  the  ilrep  fuMcia  of  the  kg  cxumiiictl. 

The  fascia  of  the  Ug  forms  a  complete  investment  to  the  whole  of  this  reffibn 
of  the  limb,  excepting  to  the  inner  surface  of  the  tibia,  to  which  it  is  unattacned. 
It  is  continuous  above  with  the  fascia  lata,  receiving  an  cxjiansion  from  the 
tendon  of  the  Biceps  on  the  outer  side,  and  from  the  tendons  of  the  Siirtorius, 
GrjiciliB,  and  Si^mi-lendinosus  on  the  inner  side;  in  front  it  blends  with  the 
pcriiwteum  covering  the  iil)i.*iand  fibula;  bclovr, it !«  conlinuou.t  with  the  annular 
ligamenLs  of  Llie  ankle.     It  is  thick  and  dense  in  the  upper  and  anterior  part  of 
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the  leg,  and  gives  utacfanicni,  hy  its  inner  sar- 
laoe,  to  the  Tibiali.4  auticuA  and  Extensor 
loDgoB  digitoruin  mui^cleii;  but  tliianer  bobind, 
wbere  it  covers  the  Gaatrocuomma  and  SoIcu» 
musclea.  Iw  inner  surl'aco  gives  otC,  on  tho 
oatar  side  of  tin;  leg,  two  strong  iutcrmiMcular 
septa,  which  inclose  the  Peronei  niUDoles,  und 
sqiarato  them  from  the  laiuwlus  on  the  aittvriur 
and  posterior  dbial  regtoiu^  and  i^evvral  itinallcr 
and  more  slender  provv^es  inelose  tlio  iitdi> 
ridual  inuDclvfl  in  eiteh  region ;  nl  the  iianie 
^tnti,abrotvi  truuavcrse  iuleruiiiAeular  septum 
inltirvuiie»  bvtwe«u  the  «U|)urtkial  and  deep 
nu8cli»  io  the  posterior  tibio-Sbular  region. 

The  bitcu  *hi>nlJ  now  hi-  reniovej  by  dlrldliiK  It  In 
th«  Mull'  dir«ctiuD  UK  tlie  iuti^t^uuii'ur.  vxcepUnK  oppn- 
tiu  ibo  ■okk.  whore  it  should  be  loft  rDiirc.  Tbu  rv- 
moral  of  ihf  fiwcia  should  be  coinnionciril  fruiii  bi-luw, 
oppaul«  the  U-ntloiix.  and  dutochi-d  in  tliv  lUic  vf  direv* 
lioa  ot  Ike  uuscuinr  libr«:i. 

MUiiCI.KS  OP  TIIK  Lkg. 

ThciW  mny  bo  *ubdividi;il  into  three  groupa: 
thu»e  on  the  untorior,  thi;.xi:  on  the  potitcnor, 
and  those  on  the  outer  .lido. 

Anterior  Tihio-fiul-lab  Region. 

IHbialia  AnticuA. 
Extensor  Proprius  Pollicis. 
Kxten.wr  lA^nguii  Digitorum. 
Peroneus  IVrtiuii. 

The  Tibialis  ArUicus  is  tutonted  on  the  outer 
side  of  Uie  tibia;  it  in  thick  and  fleshy  at  its 
upper  part,  tcndinoua  below.  It  arista  from 
Uie  outer  tuberosity  and  upper  two-thirda  of 
the  exttifoal  surfncu  of  the  shiil^  of  tbu  tibia; 
from  tho  adjoining  part  of  the  intvrosseouit 
membrane;  from  the  dct^  faaoia  of  the  leg:  and 
from  the  intvrmusuular  septum  between  it  and 
the  ExteUMf  oommuniH  digilorum;  the  fibres 
piws  vorticalty  downwards,  and  terminate  in  a 
tendon,  which  is  apparent  on  the  anterior  sur- 
face of  the  muscle  at  the  lower  third  of  the  leg. 
After  pas.sing  through  the  innermost  eompart- 
roent  of  the  anterior  annular  Iig!imen%  it  \» 
inserted  into  the  inner  and  under  surface  of 
the  internal  cuneiform  liono,  and  base  of  the 
metatarsal  bone  of  the  great  toe. 

Behtiont.  By  its  anttriar  tur/ace,  with  tlie 
deep  Jascio,  and  with  the  annular  ligament.  By 
iXtpotterior  mr/off.  with  tho  interosseous  mem- 
brane, tibia,  ankle-joint,  and  inner  side  of  tho 
IftTfUit.  By  its  inner  sur/aee,  with  the  tibift. 
By  itA  autef  aitrfnev,  with  the  Extensor  tongus 
digitornm.  and  Extensor  proprius  pollicii!.  tho 
anterior  tibial  vo«s«iljt  nnd  nerve  lying  between 
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MUSCLES  ASD  FASCIA. 


The  Extensor  Propriua  Pollids  in  a  tliin,  elongated,  nnd  flattened  muscle, 
situnUMl  between  the  TihialiH  anticu.s  ftiicl  Exlfinaor  longiis  digilorum.  It  ariw* 
firom  the  untcrior  surface  of  the  (ibuhi  for  about  the  middle  two-fourtliB  of  il« 
oxtCQt,  it*  origin  being  internal  to  the  Extensor  longus  digitorum ;  it  also  uueii 
&x>ni  the  intvroH8COU8  membrane  to  a  .tiinilar  extent.  The  fibrca  piiss  donnwardg, 
and  l«riniDjitte  in  a  tendon,  which  mxuiiiea  the  anterior  border  of  the  niiwcle, 
passes  through  a  distinct  corapartracnt  in  the  annular  ligament,  and  is  inwrted  into 
the  base  of  the  laat  phalanx  of  the  great  toe,  Opposilo  the  inetiitarno-phaUngeal 
artieulntion,  the  tcuuou  given  oQ'  a  thin  protongaliuu  on  each  side,  which  covers 
its  surface. 

Helaliam.  By  its  anterior  harder,  with  the  deep  fatu:ia,  and  the  anteriop  annular 
ligament.  By  its  ^j^i' nor  h"r<kr.  with  the  iiilcronseoiis  membrane,  fibula,  tibia, 
ankle-joint,  and  Kxlentior  brovU  digittirum.  By  ilit  oudT  »iile,  with  the  Extensor 
louguB  digitorum  abov^  the  dontalin  pt^ditt  vessels  and  anterior  tibial  nerv« 
below.  By  Its  inner  side,  with  tlie  Tibialis  anticua,  and  the  anterior  tibial  vewels 
abo%-e. 

The  Er^irnsor  Lonytis  Di'jitornm  is  an  elongated,  flattened.  semt-pennifi'iTm 
mu.tcle,  situati.nl  the  most  externally  of  all  t!io  muscles  oti  the  fore  jmrl  of  the  leg. 
ll  ari.tes  tiimi  the  outer  tuberosity  of  the  tibia;  from  the  Upper  three  fourtlia  Oi 
the  anterior  .suriace  of  the  shaft  of  the  fibula ;  from  the  interosneou.*  membrane^  and 
deep  fascia ;  and  i^-om  the  intermuseiilar  septa  between  it  and  tlie  Tibialis  aaticoa 
on  the  inner,  and  the  Peronei  on  the  outer  side.  The  muscle  terminates  in  three 
tendons,  which  pass  through  a  canal  in  the  annular  ligament,  with  the  Peroncus 
tcrtius,  run  across  tlie  dorsum  of  the  ftHit,  nud,  the  innermost  tendon  having  sub- 
divided into  two,  are  inserted  into  the  second  and  third  phalanges  of  the  four 
Icfwer  toes.  The  mode  in  which  ihe  tendons  are  inserted  is  the  following;  eacb 
tendon  opposite  the  metatarso-phalangeal  articulation  is  joined,  on  its  outer  side, 
by  the  tendon  of  the  Extensor  brevis  digitorum  (except  the  fourth),  and  receives 
a  fibrous  expansion  from  t'le  Interoasei  and  Lumbncalcs.  which  then  sprMids 
into  a  broad  aponeurosis,  covering  the  dorsal  suri'acc  of  the  first  phalnnx;  this 
aponeuro.tis,  at  the  articulation  of  the  first  with  the  second  phalanx,  divides  into 
three  slips,  a  middle  one,  which  is  inserted  into  the  base  of  the  second  phalanx ; 
and  two  lateral  dlijjs,  which,  after  uniting  on  the  dorsal  surface  of  the  second 
phalanx,  are  continued  onwards,  to  be  inserted  into  the  ba.«e  of  the  third. 

Jielationg.  By  its  antaior  mr/tK''-,  wiih  the  deep  fascia,  and  the  annular  liga- 
ment. By  its  }io»livior  turftier.,  with  the  fibula,  interosseous  membrane,  ankle- 
jwut,  and  Extensor  brevis  aigitoruin.  By  its  imitr  side,  with  the  Tibialis  anticua. 
Extensor  proprins  pollicis,  and  anterior  tibial  vessehs  and  nerve.  By  its  ou&r  tvk, 
witli  the  Peroucus  longus  and  Peroneua  brevis. 

The  Peronrua  Tertius  may  be  considered  as  part  of  tlie  Extensor  longus  digi- 
torum, being  almost  always  intimately  united  with  it.  It  arises  from  the  lower 
fourth  of  the  anterior  surface  of  the  fibula,  on  its  outer  side;  from  the  lower  pan 
of  the  interoKiieous  inetnbrune ;  and  from  an  intermuscular  septum  between  it  and 
the  Peroneus  brevis.  Its  tendon,  after  pas-ting  through  tbe  same  canal  in  llie 
annular  ligament  as  the  Extensor  longus  digitorum,  is  inserted  into  the  base  of  the 
metatarsal  bono  of  the  little  toe,  on  its  dorsal  surface.  This  muscle  is  sometimea 
wanting. 

A'erves.    These  ranscles  are  supplied  by  the  anterior  tibial  nerve. 

Actions.  The  Tibialis  amicus  and  Peroneua  tertius  arc  the  direct  flexors  of  the 
tarsus  upon  the  leg;  the  former  muscle,  from  the  ol>liq\nty  in  the  direction  of  its 
tendon,  raises  the  inner  border  of  the  foot,  and  the  latter,  acting  with  tlw  Peroneus 
brevis  and  Peroneus  longus,  will  draw  the  outer  border  of  the  foot  upwards,  and 
the  sole  outw.nrds.  The  Extensor  longus  digitorum  and  Extensor  proprius  pollieis 
extend  the  phalanges  of  tbe  toe^  and,  continuing  their  action,  flex  the  tarsus  upon 
the  leg.  Taking  their  origin  from  below,  in  the  erect  posture,  all  thejie  muscles 
liOrvo  to  fix  the  bonos  of  the  lirg  in  a  perpendicular  direction,  and  give  increased 
strength  to  tlie  ankle-joint. 
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Fig.  Id2.-Un«cl«i  or  the  BmIc  of  th«  Lc*. 
Svpvrftdal  Ljo^ur. 


POSTKBIOB  TlBlO-FIBPl^R  REGION. 

Itiattelinn  (6g.  If^S).  Mnkn  a  Tcrticnl  inciiiion  alcmg  Ih?  nitldle  lion  or  tho  back  of  tli*  I»g. 
ffom  dir  lower  part  ff  tbv  popliteal  irpiicv  to  Ihr  Im'l.  ronnccliiiK  it  brlmt  br  a  tniHTcrsn  mciirioa 
titendiiit,' b«iw».'Q  the  twuiutiiluoU;  llw  Oapuvfiutirgimivut  being  ninvvud.  tin;  fiuicU  nuil  mascle* 
■bosld  bo  cxainiued. 

The  moscleii  in  thi^  region  of  Uie  leg  nre  subdivided  into  two  Isyert,  saperfloial 
and  deep.  The  superfioia]  tnyer  conAitutoa  &  powerful  muscular  taaaa,  foimitig 
what  ia  called  the  oalf  of  the  leg.  Its 
ki^  eizo  is  one  of  the  most  characlerisUc 
fcntuTXfs  of  the  muscular  apparatua  iu 
tnuD,  and  bears  a  direct  connection  vrtth 
bis  onlinarjr  attitudo  and  mode  of  pro- 
gresiion. 

Sujtrrficial  Layer. 

OastrocDcmius.  SoleuiL 

Plantaria. 

The  Qattrocnemitis  ia  tJio  moirt  super- 
ficial muscle,  and  forms  the  greater  iiart 
of  tlrc  call  It  arises  by  two  heads,  which 
•re  connected  to  tho  condyles  of  the  femur 
by  two  otroug  fliit  tendons.  Tho  inner 
Iwfld,  the  lur^^r,  and  a  little  the  most 
pOHlerior,  is  attucbc-d  to  a  depression  at 
tlie  upper  and  bivck  part  of  the  inner 
condyle;  iho  outer  bead,  to  tho  uppor 
and  Diiek  part  of  tho  cxtenud  conaylo, 
immediately  above  tho  origin  of  the 
Poplil^U!<,  Both  hea<K  &\to,  arise  by  a 
few  tendi>iou»  and  fleshy  fibres  from  tho 
rtdget)  which  are  continued  upwards  from 
tlie  oondylee)  to  the  linea  a^peru.  Each 
tendon  spreadu  into  an  ajioneurosis,  which 
covers  trie  posterior  surface  of  that  por- 
tion of  the  muscle  to  which  it  belongs; 
that  covering  the  inner  head  being  longer 
and  thicker  th.an  tho  outer.  From  the 
anterior  surface  of  these  tendinous  ex- 
pansions, muscular  fibres  are  given  o(T;  Vl  jj 
tboto  in  the  median  bne,  which  cor- 
TMpond  to  the  aeocswry  pijrtions  of  the 
mmcle  derived  from  the  biftircntion:*  of 
the  Unea  aspera,  nnilu  at  an  angle  upon 
a  median  tendinous  raphe  below.  The 
remaining  fibres  converge  to  the  posterior 
Burfaco  of  an  aponeuronis  which  covers 
the  front  of  the  muscle,  and  thi.4,  gradu- 
ally contracting,  unites  with  the  tendon 
of  the  Soleu^  and  forms  with  it  the  tcndo 
Achillis. 

Rftaiions.  By  its  superficial  aur/aee, 
with  the  fascia  of  tho  leg,  which  sepa- 
rates it  from  the  external  saphenous  vein 
and  nerve.    By  its  tktp  turjace,  with  tho 
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posterior  lipimeiit  of  tlio  kiioc-joinl,  the  Popliteui^  S'jIcus,  Planlarw,  popliteal 
Tcssctfii,  anil  ijitcriiiil  ivjplitcal  ii(;r\-c.  The  tendoo  of  the  imier  head  coirespOD^ 
vi{!i  lliti  hiuik  [lurt  vf  the  inner  comlylf,  from  which  it  \»  t<ep«rated  by  a  synofi*! 

^bursiL,  whirh,  lu  »uinu  caM»,  oomiDuulL-ates  with  the  cuvity  of  tlie  knee-joint.  Tbe 
[i<luu  of  th«  otitur  bcttd  c<iiit»iiis  a  BesHinoid  6broH»rtilii^  rarely  oaseooa,  whoe 

*n  pliivs  over  tlie  corre«pon<iiiig  outer  ooadyle ;  and  one  is  oocasicDallj  fouod  ti 
the  teudoQ  of  the  iuner  head. 

The  Qoilrocuemius  eliuuM  he  dliiOcd  across,  just  below  its  origin,  uiil  tnnwd  doini««rdt, ii 
order  to  oxpoRo  ilm  u?xt  lausi;!?^. 

The  Soteii^  is  a  broad  flat  musnle,  xituated  immediately  beneath  the  pnxcdite. 
It  baa  received  its  name  from  the  fancied  resemblance  it  bea«  to  a  »olc-fisti.  U 
arises  by  tendinous  fibres  from  the  back  part  of  the  head,  and  from  thv  nppa 
half  of  the  posterior  surface  of  tho  Ehufl  of  the  tibuln,  from  the  oblique  liMof 
the  tibia,  and  from  the  middle  third  of  itji  internal  border;  some  fibres  ahui  aria 
from  a  Icniiinoiirt  aroli  placed  bclweco  the  tibial  uud  fibular  origins  of  the  muacit. 
and  beneath  which  the  posterior  tibia.1  vesxeb  and  nerve  pass  into  ihe  leg.  tht 
fibres  pass  backwards  to  an  aponeurosis  which  covers  the  posterior  surfaiw  of  the 
niii.'«clev  and  this,  gradually  beeoming  thiekcr  and  narrower,  join.4  vdlh  the  tentkio 
of  the  Gastrocnemius,  and  forms  with  it  the  l^mdo  Aehiliis. 

lidatiom.  By  its  superjkial  surface,  with  the  Gastrocnemius  and  Plantaris,  By 
its  dtfp  siir/cKe,  with  the  Flexor  longias  digitorum,  Flexor  longu«  pollieia.  Tibinli* 
posticus,  and  posterior  tibial  vessels  and  norv(^  from  which  it  is  separated  hy  ti« 
transverse  intennuscular  septum. 

The  trntio  AchiUis,  the  eoniniou  tvndon  of  the  GastroeQcinius  and  Soleof,  B 
the  tbicki.'^it  and  strt>nge«t  tenduu  in  the  bo<ly.  It  is  about  six  inch««  in  lei^ 
and  formed  by  the  junction  of  the  aponeuroses  of  the  two  preceding  muscles.  It 
commences  about  the  middle  of  the  \k^.  but  receives  fleshy  fibres  on  its  anterior 
Burfnce,  Dearly  to  its  lower  end.  Gradually  becoming  contracted  below,  h  ii 
inserted  into  the  lower  part  of  the  posterior  tuberosity  of  tJie  os  calci*,  a  synoriil 
bursa  being  interposed  between  tlie  t'.'ndon  and  the  upper  part  of  the  tuberosity 
The  tendon  is  covered  by  the  fascia  and  the  integument,  and  is  separated  from  tu 
deep  muscles  and  vessels,  by  a  conaiderablo  interval  filled  up  with  areolar  aoil 
adipose  tissue.  Along  ita  outer  side,  but  superficial  to  it,  is  tbe  extcnial  eapl«* 
nous  vein. 

The  Phntaris  is  an  extremely  diminutive  muscle^  placed  between  tbo  OaBtrx- 
nemiusaud  Solcus,  and  remarkable  for  its  long  and  delicato  tendon.  It  araes 
from  the  lower  part  of  the  outer  bifurcation  of  the  linea  asjiera,  and  from  the 
posterior  ligament  of  the  knee-joint.  It  forms  a  small  Ibsifonn  belly,  about  I«o 
incbeti  in  length,  terminating  in  a  long  idender  tendon,  whieh  crosses  obliqurlr 
l»ctween  the  two  muscles  of  the  calf,  and,  running  along  the  inner  border  of  tba 
tcndo  Aehiliis,  is  inserted  with  it  into  the  posterior  part  of  the  os  calcis.  This 
muscle  is  ocuasioiudly  double,  and  is  sometimes  wanting.  At  times,  it£  tcodon 
is  lost  in  the  internal  annular  ligament,  or  in  the  fascia  «  the  leg. 

jVrnv^f.     Tliftsc  muscles  arc  supplied  by  the  iatenial  popliteal  nerve. 

AcUimx.  'i'be  muscles  of  the  oalf  possess  considerable  power,  and  an 
fdantlv  called  into  u^o  in  Ktandiu<;.  walking,  dancing,  and  leaping ;  hence  tbe 
size  tliey  usually  present.  In  walking,  these  muscles  draw  powerfully  upon 
OS  calcis,  raising  the  heel,  and,  willi  it,  the  entire  body,  from  IJie  ground ;  the  Wy 
being  thus  supported  on  the  raisetl  fo<^t,  the  opposite  limb  can  lie  carried  forwsr^^ 
In  standing,  the  Soleus,  t-ikina;  its  fixed  point  from  below,  stendieii  the  leg  upon 
tho  foot,  and  prevents  the  hotly  from  fallmg  forwards,  to  which  there  is  a  cowttn* 
tendency  from  the  superincumbent  weight.  The  Gastrocnemius,  acting  &otO 
below,  serves  to  flex  tne  femur  upon  tho  tibia,  assifited  by  the  Popliwros.  Hw 
Plimtaris  is  the  rudiment  of  a  large  musele  whieh  cxiste  in  eomc  of  the  )0W 
animals,  and  serves  as  a  tensor  of  tltu  plantar  lascla. 
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Fig.  193.— UuMlwt  of  l\w  lUck  of  lbs  Leg. 
limp  LAjr«n. 
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POSTEBIOB  TlBIO-riBULAB  REGION. 

Foplitciw.  Flexor  Longua  Digtboram. 

Flexor  Longua  roUiaa.  Tibialis  Poslicus. 

Diuetlioii.     Ui-Ucb  the  t-ainan  (ram  ita  ftUAchmvnt  lo  Um  GbuU  adiI  tibU.  ud  Inm  it 
diiwn«srd«,  wIiud  Uw  deep  luvrr  or  luuaclos  U 
•xpoMd,  eorcred  by  ihe  deep  Cucitt  of  llio  leg. 

The  detp  fascia  of  tlie  leg  is  a  broad, 
transversa,  inUjriiiuncular  aeptam,  inter- 
posed between  the  superficial  and  deep 
mnttcloi  in  the  pojvterior  tibto-libutar  r&- 
On  eacli  side  it  ia  cunne<;tcd  tu  tbe 

gina  of  tlitf  tibia  and  fibula.     Above, 

Tc  it  oovcra  llio  Poplitons,  il  h  liiick 
ind  deo^  and  receives  an  expansinn  I'rom 
the  tendon  of  tlio  Si'tni-ineiiibrano»us;  it 
is  Ifainner  in  the  middle  of  the  l«g,  but, 
below,  where  it  covers  tlie  t«ndon,s  pas-ting 
behind  the  malleoli,  it  is  thirkeiied.  It 
38  ocmtiaued  onwarcbi  in  the  interval 
between  the  ankle  and  the  heel,  where  it 
covera  tho  veasela,  and  ia  blended  with 
ihe  internal  annular  ligament. 

Thi«  fiwdn  dhfliilii  now  lie  rcmoi'ed,  cntnmrnc- 
loj;  from  U-low  opposil*'  the  trmlom,  and  iletnch- 
ing;  it  Uom  tbu  mowlcd  in  the  dircclioQ  of  their 

The  Poplitrtu  is  a  thin,  flat,  trinngular 
mnacle,  which  forma  tho  floor  of  tho 
Jttplileal  ("pacc^  and  ia  covered  by  ft 
lendioons  expansion,  derived  from  the 
Semi-merabranosus  muscle.  It  ari-ses  hf 
*  Jttong  flat  tendon,  about  an  inch  in 
Itnglh,  from  a  deep  depression  on  the 
luter  aide  of  the  external  coudyle  of  the 
femur;  and  from  the  posterior  ligament  of 
toe  knee-joint ;  and  U  inserted  into  tha 
ttnertwo-tbirda  of  the  triangular  snrlhco 
■OOT'e  tho  oblique  line  on  tho  posterior 
WjGkw  of  th«  shaft  of  the  tibia,  and  into 
^teudinouH  VNpcinsion  covering  thesur- 
^  of  the  muscle.  Tho  tendon  of  tbo 
imstlc  is  covered  by  that  of  the  Biceps 
^t  liio  external  lateral  ligament  of  the 
tnee-joint;  it  grooves  the  outer  Burfaco 
pfthe  external  aemilunar  cartilage,  and 
'''OTesiw!  by  the  synovial  membrane  <rf 
«»  knw.joint. 

Srkaions.  By  its  txiperfinal  attrface, 
•"B  llw  favcia  above  mentioned,  which 
^mia»  it  from  the  GastTOonemius, 
rlaotarifl,  popiiicnl  vessel^  and  internal 
M>Utijal  nerve.  By  its  drrp  turfan,  with 
™«  saporior  tibio-fibulur  articulation,  and 
wk  of  tho  tibia. 


■I 


Th«  FtexliT  Lontjiu  PoUicts  is  situated  on  the  flbnlar  side  of  the  le^  nn<I  |g  tlic  moi 
superficial,  and  liirgewt  of  l!i«  three  next  muscles.  It  ariaea  from  tlie  lower  tuo- 
thirdii  of  ihe  internal  siirihce  of  Ibe  ahaft  of  the  tibula,  with  the  exception  of  no 
inch  below ;  from  the  lower  part  of  the  interosseous  membrane ;  from  an  inter- 
muscular aeptum  between  it  and  the  Peronei,  extornally;  and  from  Ihe  fascia 
covering  llio  Tibialis  posticua.  The  fibres  pass  obliquely  downwards  and  back- 
wards, and  terminate  round  a  tendon  which  occapiee  nearly  the  whole  length  of 
the  posterior  surOivg  of  the  muscle.  This  tendon  passes  through  s  groove  on  the 
posterior  surface  of  the  tibia,  external  to  that  fur  the  Tibialis  jKtsticus  and  Flexor 
iongii«  digitorum ;  it  thru  passes  through  anothtT  grwjvc  on  the  posterior  extremity 
of  the  a«tragaUi»,  and  iilong  ii  third  groove,  bencalh  the  lubiTcie  of  the  ob  atlcu* 
into  the  sole  of  the  foot,  wiiere  it  run*  forwards  between  llie  two  hcftds  of  the 
Flexor  brevis  pollioLs,  and  is  inserted  into  the  base  of  the  Ia.st  phalanx  of  the  great 
toe.  The  grooves  in  the  asiragalvu  and  o3  calcis  which  contain  the  tendon  of  the 
muscle  are  converted  by  tendinous  fibres  into  diatinct  canals,  lined  by  svnovial 
membrane ;  and  as  the  tendon  crosses  the  sole  of  the  foot,  it  is  connected^  to  the 
common  flexor  by  a  tendinous  slip, 

li'htions.     By  its  f'qMrrjicial  surface,  with  the  Solous  and  tcndo  Achjllis,  from      i 
which  it  is  »ei>arat<;d  by  the  deep  fascia.    By  itJt  df^p  mir/act,  with  tlie  fibsla, 
Tibialis  posticus,  the  peroneal  vessels,  the  lower  ]mrt  of  tho  interosseous  mem- 
brane, and  the  ankle-joint     By  its  outer  hnnlrr,  with  the  Peronei.     By  its  ifi«r 
bonier,  with  the  Tibialis  [WBticna,  and  Hexor  longujt  digitorum,  j 

Tho  FUxnr  Lonyu^  Diijitnntin  is  situated  on  the  tibial  .lide  of  iJie  leg.  At  its  ' 
origin,  it  is  thin  and  pointed,  but  gradually  increases  in  sixe  as  it  descends.  It 
arises  from  the  poilcrior  surface  of  the  shaft  of  the  tibia,  immediately  below  the 
obliijuc  Hue,  to  within  three  inches  of  its  extremity,  internal  to  the  tibial  origin 
of  the  Tibialis  p<jsticus;  sonic  fibres  also  arise  from  the  intermuscular  septunt, 
between  it  and  the  Tibialis  posticus.  Tho  fibres  teriniTiatc  in  a  tendon,  wbich 
niiis  niiarly  the  whole  length  of  the  posterior  surface  of  tho  muscle.  This  tendon 
passes,  behind  the  inner  malleolus,  in  a  groove,  common  to  it  and  the  Tibialis 
poslieUK,  but  separated  tVom  the  latter  by  a  fibrous  septum ;  each  tendon  being 
contained  in  a  special  sheath  lined  by  n  separate  synovial  mcinbraiic.  It  then 
passes,  obliquely,  forwards  and  outwardjt,  beneath  the  arch  of  the  os  calcis,  into  the 
sole  of  the  foot,  where,  crossing  beneath-  the  tendon  of  the  Flexor  longus  pollici^ 
to  which  it  is  connected  by  a  strong  tendinous  ali]>,  it  beconjes  expanded,  is  joined 
by  the  l-'iexor  acoessoriua,  and  finally  divides  into  four  tendons,  which  are  in- 
serled  into  the  bases  of  the  lawt  phalanges  of  the  four  leaser  toea,  eaoii  tendon  pass- 
ing through  a  fissure  in  tho  tendon  of  the  Flexor  brevis  digitorum,  opposite  the 
middle  of  tho  first  phalaUjres. 

Jtelnliona.  In  the  Irg.  By  its  sriperfieial  tur/atf,  with  the  Soleua,  and  the  pos- 
terior vessels  and  nerve,  from  which  it  is  sepanited  by  the  deep  fascia.  By 
its  dr^>  siir/iur,  with  the  tibia  and  Tibialis  posticus.  In  Ihe  font,  it  is  covered  by 
the  Abductor  pollicis,  and  Plexor  brevis  digitorum,  and  crosaas  beNdtli  tho 
Flexor  longus  pollicis,  I 

The  Tibialis  Ponlicm  lies  between  the  two  preceding  muscles,  and  is  the  mort 
deeply  seated  of  all  the  niuscloa  in  the  leg.  It  commences  almve.  by  two  pointed 
processes,  separated  by  an  angular  interval,  through  which  the  anterior  tibial  \ 
vessebposs  forwards  to  tho  front  of  the  leg.  It  arises  from  the  posterior  surface  of  ' 
tiie  interosseous  membrane,  its  whole  length,  excepting  its  lowest  part,  from  the 
posterior  surface  of  the  shall  of  the  tibia,  external  to  tho  Flexor  longus  digitorum, 
between  the  commencement  of  the  oblique  lino  above,  and  the  middle  of  the 
external  border  of  the  bone  below,  and  from  the  upper  two-thirds  of  the  inner 
aurtace  of  tho  shaft  of  the  fibula ;  some  fibres  also  arise  from  the  deep  fa.4cia,  and 
from,  the  intermuscular  septa,  separating  it  from  the  adjacent  muscles  on  each 
side.  This  muKclci  in  the  lower  fourth  of  the  leg.  jiasiies  in  front  of  the  Flexor 
longus  digitorum,  terniinatci  in  a  tendon,  which  pa-s-ws  through  a  groove  with  it 
1>ehmd  the  inner  malleolus,  but  inclosed  in  a  separate  sheath,  then  pvuHsos  throogb 
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auotlier  iih«ath,  orer  tlie  int«mal  lateral  linment,  and   beneath  tlic  calcaDCO- 
eeapboid  articulatioii,  and  ia  iitsarted  into  tLe  tuberoHity  of  tho  sc4i])lioiil,  aa<l 
inlvmol  cuneUbrm  boneii.     The  lendon  of  tliia  muacle  ooolaiiui  a  seHumoid  boc 
near  iu  insertion,  and  gives  off  Sbroos  expandons,  one  of  which  potMCD  back?. 
variU  to  the  o^  calcis,  some  outwards  to  the  middle  and  externa]  cuiieifunn,  and 
others  forwardii  to  the  b«see  of  the  third  and  fourth  tneutatiutl  bone^ 

Rtlaliona.  By  ita  superficial  aur/aix,  with  the  Soleus  and  Hexor  longns 
digitorum,  the  posterior  tibial  vessels  and  nervo,  and  tho  peroneal  veesoht,  from 
which  it  is  separated  by  the  dc<>p  fascia.  By  its  deep  tur/aix,  with  tho  interoeseotu 
ligamoQ^  tbe  tibia,  libula,  and  ankle-joint 

Nrrve).  The  PoplitouH  '\&  supplied  by  the  intcm«l  popliteal  nerve,  the  remaining 
mitMik-!;  of  tliiB  group  by  the  posterior  tibial  nerve.  • 

Aciions.    The  Popliteus  aMist«  in  flexing  the  log  upon  the  thigh ;  when  tho  le^ 
is  flexed,  it  may  rotate  the  tibia  in  wanUi.     IHie  Tibialis  posticiw  is  a  direct  uxtcnsvr 
of  the  tardus  upon  the  leg;  acting  in  conjunction  with  the  Tibiuli.s  auticus,  it] 
tarns  the  ttolo  of  the  foot  inwardi^  antagonizing  the  Peroneus   1ongui«  whtell 
turns  ii  outwards.     Ilie  Hexor  longus  digitorum  and  Klt*xor  lon^s  piiUicis  arftl 
the  direct  Flexors  of  the  phalanges,  and,  continuing  their  action,  extentl  the  foofl 
upon  the  leg ;  they  assist  the  tiaiitrocueniiuB  and  Soleua  is  extending  the  foot, 
as  in  the  act  of  walking,  or  in  standing  ou  tiptoe.     In  consequence  of  t^e  oblique 
direction  of  the  tendon  of  the  long  extensor,  the  toes  would  be  drawn  inwardi^ 
were  it  not  for  the  Flexor  acecssoritis  muscle,  which  is  inserted  intothe  outer  side 
of  that  tendon,  and  draws  it  to  the  middle  line  of  the  foot,  during  it^action.    Taking 
their  llxed  point  IVom  the  foot,  these  mu.<Ki)e«  >«erve  to  maintain  tho  upright 
ponture,  by  steadying  the  tibia  and  fibula,  perpendicularly,  upon  tho  ankle-joint 
They  also  dUTve  to  rai^  theao  bones  from  the  oblique  position  they  assume  in  the 
stooping  posture. 


I 


FiBtXAR  KSOION. 

Pcroncus  Longoa.  Pcroneus  Brcria. 

JHtttttirm.  These  tnDKrlc.t  nre  rcndilTrxpoioH.  t>7  rpmoving  (bo  foMW  coroHl^tlmr  SOtCtee, 
ben  betuw  npmirdi,  in  tbu  Uni-  or  dtrvcliou  uf  their  Qbn-t. 

The  Perorurua  Lonym  is  situated  at  the  upper  part  of  the  outer  side  of  the 
leg,  and  is  the  more  superficial  of  the  two  muscles.  It  ari.*;s  from  the  head  and. 
upper  twu-thirdii  of  the  outer  surl'ace  of  the  shaft  of  the  fibula,  from  the  dcopj 
fiucia,  and  from  the  intermuscular  septa  between  it  and  the  muscles  on  the  front 
and  those  on  the  back  of  the  leg.  It  terminates  in  a  long  tendon,  which  pa 
behind  the  outer  malleolus,  in  a  groove,  common  to  it  and  the  Peroneua  breTi^,] 
the  gnmve  being  converted  into  a  canal  by  u  fibrous  band,  and  the  tendons 
invt^ed  by  a  common  synovial  membnuic ;  it  hi  then  rcficctcd,  obliquely  forwards^ 
across  the  outer  jude  of  the  os  calois,  being  contjiined  in  a  separate  6braus  sheatl^ 
lined  by  a  prolongation  of  the  synovial  membrane,  from  the  groove  behind^ 
the  malleolus.  Having  reached  the  outer  side  of  the  cuboid  bone^  it  runs,  in  a 
groove,  on  its  under  surface,  which  is  converted  into  a  canal  by  the  long  calcunoo- 
cufaoid  ligament,  lined  by  a  synovial  incmbrane,  and  crossing,  obliquely,  the  solt 
of  the  foot,  is  inaorted  into  the  outer  side  of  tho  base  of  the  inetutantul  bone  of 
the  great  toe.  Tho  tendon  of  the  muscle  ha^  ft  double  refleciion.  first  behind  the 
external  malleolus,  sccomlly,  on  the  outer  side  of  the  cuboid  bone ;  in  both  of 
the.-<o  situations,  the  tendon  is  tliickened,  and,  in  the  latter,  a  sesamoid  bone  is 
usually  developeil  in  its  substance. 

ReUut'arts.  By  its  sujxvfieiat  aur/ace,  with  the  fascia  and  integument  By  ita 
dwp  vHr/a<x,  witli  the  flbula,  the  Peroncus  brcvis.  os  calci%  and  cuboid  bone, 
By  iu  anUrior  border,  an  intermuscular  scpt^im  intervener  between  it  and  the 
Extensor  longus  digiburum.  By  iu  ptwlerior  lnynifr,  an  intermuscular  septum 
«^»ratea  it  from  tho  Soleus  abovev  utd  the  Flexor  longus  pollicia  below. 
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The  Peronctu  BrevU  iios  beneath  tlie  Pcroneas  longii^,  and  U  siion^r  mid 
smaller  tkan  it.  It  nrii>os  from  tlie  middle  tliird  of  tii«  (.■xternal  sur&ce  of  tie 
sbail  of  the  fibuln,  internal  to  the  Peroneus  longus ;  trom  the  anierior  and  tK>stviior 
borders  of  tlie  Iwne;  and  from  ibe  intermuscular  »epla  sejiaraEiag  it  rr>.>in  ibe 
ftdjiioeiit  rnu.«^:los  on  tite  front  and  back  part  of  the  leg.  The  £brea  pau  x'vrticaUj 
dowiiwiinl*.  and  teriuinnte  in  a  tendon,  which  runa  through  the  same  grooniu 
the  [irtHtt^linK  mu.'itile,  behind  the  cxtcrtuti  malleolus,  being  contained  iu  the  tmat 
fibroiut  alieatl),  and  lubricated  by  the  some  BTOovial  membrane;  it  tlien  \*eif» 
tlirough  a  separate  sheath  on  the  outer  side  of  the  os  cslcii),  above  tliat  for  the 
tendon  of  the  Peroncus  loiigus,  and  ia  Gnallj  inserted  iuto  the  base  of  tJie  met»- 
tsrsal  bone  of  the  little  toe,  on  its  donal  surraoc. 

Jlflationa.     Bv  its  superjiciat  snr/acf,  with  the  Percmcus  longus  and  the  fi«na 
of  the  leg  and  foot.     By  iu  dcrp  tur/mx,  with  tbc  fibula  and  outer  ade  of  tlte 

Nervex.    The  Peroneua  longus  and  Peroneus  breTis  are  supplied  by  tbc  musculo- 
outaui!ou!(  braneh  of  tlie  external  popliteal  nerve. 

Acli'ina.  The  Peroneiiii  longu.'t  and  Peroneus  brevia  extend  ihe  foot  upon  the  lug 
inconjunution  with  the  Tibialis  posticus,  antagonizing  the  Tibialiitanlieuii  and  Pcf©- 
neua  tertius,  which  are  flexors  ot  thcfo'it.  The  Peroneus  longu.'t  also  everts  lliewie 
of  the  foot;  hcnoc  the  extreme  cversiou  ol}»crvcd  in  fraaure  of  the  lower  end  of 
the  6bala,  where  that  bono  offers  no  nvistaucc  to  the  setion  of  this  tniucle. 
Taking  their  flxotl  point  below,  they  serve  to  steady  the  log  upon  the  fool.  IliB 
is  vsi)mally  the  ea-tu  in  standing  upon  one  leg,  when  the  tendency  of  the  snperin- 
cuml>eiit  weight  is  to  throw  the  leg  iDward.i;  and  the  Prroncus  longos  overcooM 
this  by  drawing  on  the  outer  side  of  the  le^  and  thus  maintains  tbc ; 
direction  of  tlie  limb. 


SttT^icol  Anatomi.    Thc^to^eul  eliouldDowf^oDfiidi^r  llie  puniiiuo  oftbelradaaMof  tWi 
iDascks  of  ibc  leg;,  \bni  rolntiou  wilb  llic  anklojt-ini  und  surruaniliuK  bloodTtwels.  and  nf 
their  aclioD  upon  thi^  fnot.  a»  ihcir  ri^ity  aol  fonimclion  ^ive  n*v  lu  ouv  or  Ihe  otbt-r  furw 
of  deformity  knuwn  ni  dtth-faol,    Thr  laotx  iiimpli!  und  c»iiinion  <lcfnrn>itf,  nni]  cue  (but  u  r»Hr 
if  vviT  cuugi'uiuU.  la  ibu  laliva  r^Hinug.  lUc  hi'vl  bviuK  ruisvt)  liv  rijiidity  nnil  rontracliou  *f  tte 
GaBlrUL'QomiUH  muticlc,  and  IDe  patieat  wuIWIdk  iiiiuii  the  bid)  u(  t[\«  rool.     In  llic  talipii  i-anu. 
vhkh  u  thy  more  common  conifrnilnl  f.imi,  ifir  lieol  ig  rtuwd  by  the  teodu  Achdlil.  tht  inKf 
bordi^r  of  thi-  foot  drawn  iipivuriU  b^  thr  Tiliinlin  oiiTicuii.  and  the  nnlerior  iwo-thinls  ortlirfM 
lwisi«d  iiiwurds  liy  the-  Tibuiliii  piwticu.i  and  E-'lcMir  li)n|tU!i  diftilnram.  tbc  puticDi  walku^  ajta 
the  outer  edge  of  tlit  tuat.  and  in  severe  ciises  upon  the  donum  and  outM  ankle.     In  ih*  lailfV 
vidific  <he  uiitor  ed)W  of  the  foot  is  raised  by  Ihe  reroooi  muscles,  and  the  pnlirat  «alk>  on  lie 
inner  nnkl*.     lo  the  laiip't  raJ'-iinpu*,  ihe  toes  aro  migrd  liy  thi:  KAteusor  inuscto.  ifce  bcdi 
deprci*>-<i,  and  Ihc  pntimt  walki  npon  it.     Othi^r  vnriotiei  of  ileformity  arc  ia«t  wiih.  u  ill 
laliprs  ajuinu-rana,  ttjuino-viilijui.  aud  fntriinf"-valiiiti.  wlioje  niimc-t  lufficicallj  inifiriU  tl'J'l 
nature.     Each  of  tbetre  derurimlieH  maybe  siiceeSBfully  relieved  {atXvr  uthcr  miedbn  fcHjtfl 
dlmtoQ  of  the  oppoHng  tendons  and  fiMcia:  by  this  nieaiis.  the  foul  re^iiu  ii«  proper  puuiiMn 
aad  tbn  tendoni  hrni  hy  the  orjcnnixatioD  of  lymph  thrown  out  betwri-n  tbc  divided eaut-   ^'''1 
npemlinn  U  easily  performed  bj-  pullinir  Ihe  e'lntructed  tendon  nnnn  the  Klrclcli.  and  diviiliof" 

fby  oiuaus  of  a  uurrow  skirii-puiulctl  buii'u  iusertcd  between  it  luiJ  the  »kia. 
: 
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Muscles  and  Fasols  of  thk  Foot. 

Tfap  flbrnnii  bnndn  which  bind  down  the  tendmui  in  front  ofand  behind  the  ankle  in  ibeirpimli- 
to  the  foot,  ibould  now  be  exumiupd :  ibey  aru  termed  tho  annular  ligammt*,  and  arc  AM  <■ 
number,  ibe  uniprior,  iaiemal,  and  exierua). 

The  Antmor  Annular  Ligament  consists  of  a  superior  or  vertical  iwiti"!*- 
which  binds  down  the  Extcnsiir  loml  ons  as  they  descend  on  the  front  of  toe  til''* 
and  fibul:t,  and  iiit  inferior  or  horizDiittil  portion,  which  retains  tliem  in  coni>M>>'>'' 
with  the  tarsii-s  liie  two  portJonH  beinK  conneefed  by  a  thin  intervening  \a.Tiid 
fjiseitt.  The  vertical  portion  is  attache  externally  to  the  lower  end  of  the  l^hnlly 
internally  to  the  tibia,  and  above  is  continuonR  with  the  fascia  of  the  hf ; 
contains  two  separate  sheatbi^  one  internally  for  tbo  tendon  of  tho  Tibialis  i 


OF  THE   FOOT. 


849 


one  cxtcrnnlly,  Tor  tbc  tondons  of  the  Extensor  longug  digitorntn  nnd  Pero- 
i  tortiu^  liivt  iliu  totxlunof  the  ExlcnMr  propriiu  poUiois,iinalh«niit«riortiliiai 
Tes«(!l»  aiid  nerve  pass  Iwneatli  it  The  horizontal  nortion  is  attached  exlenwUy 
to  thtf  upper  surface  of  the  os  calci.*,  in  frunl  of  the  aeprei>dion  for  the  interotKi«oa3 
igaiiK^nt,  and  internally  to  the  inner  malleolus  and  plantar  faitcia :  it  conutna 
fiiroo  Hlioaths,  the  most  intoriial  for  tho  tendon  of  the  Tibialis  anticuts  the  next 
in  onier  for  the  tendon  of  th«  ExUmaor  proprius  pollicis.  and  tho  most  exiemal  for  1 
the  Extensor  communis  digitorum  and  IVroncus  ttrtius:  llio  anterior  tibial  ve^j 
ae\i  and  nerve  lie  altogether  hfuwilU  it.  Thrac  Ghcaths  arc  lined  by  separate 
RyDovial  membranes. 

The  hUerruU  Annulctr  Zagamoil  is  a  strong  fibrous  bond,  which  extends  from 
the  inner  malleolus  alxive,  to  the  interunl  niur^u  of  the  os  cidcis  below,  ouuverting  i 
a  seriea  of  bony  grooves  in  tliis  tfituation  into  OKtoi^-fibrous  canals,  for  the  ))assa|n> , 
of  tbo  tcodoos  m  the  FU-xor  muscles  and  ve««el.-<  into  the  iiole  of  tho  font.    It  la 
continuous  above  witli  the  deep  fiutcia  of  the  leg,  below  with  tlio  ])lantar  fa.4cia 
and  the  libre»  of  origin  of  the  Abductor  pollicis  musole.     The  three  canals  which 
it  forms  tnosmit  from  within  outwards,  tJrst,  the  tendon  of  the  Tibialis  po^ictui; 
twcoodly,  the  tendon  of  the  Flexor  longus  digitorum,  then  the  posterior  tibial  vessels 
and  nerve,  which  run  through  a  broad  space  beneath  the  ligament ;  bstly,  in  a  ' 
canal  formed  pitrtly  by  the  astragalus,  the  tendon  of  the  Flexor  longos  poUicis- 
Each  of  tJiese  canals  is  lined  by  a  separate  syaoviid  membrane. 

The  External  Annular  Lis^mimt  extends  from  tho  extremity  of  the  outer 
mallooltts  to  tho  outer  surface  of  the  os  culcis,  and  binds  down  the  tendons  of  tho 
Peronei  muscles  in  their  passage  beneath  tho  outer  ankle.  The  two  tendons  «r« 
indoaed  \a  one  synovial  sac. 

tiitKdinn  ti/lhr  IWt  oflhr  Fi-uil.  'V\w  foot  »lii>iil.3  be  plnpcil  on  a  hig-h  Hofk  with  the  «ole 
Oppt'rmiiJtt.  Biiil  Gnnly  u-i^un-'ii  in  ttiat  imailiou.  Currv  im  lucwioii  luuu'l  (fay  hvvX  iiuJ  iilouij  iIm 
ioDer  nn<l  ciuti-'r  Ixirdi'm  of  Ihi*  fuut  lo  iLv  utitiiI  nml  fittli!  \'>Pi.  Tliis  inciiiiou  tihcitilil  liiriij?  \\vt 
int^lfuuK-Dt  uDtl  Ihk'k  \ni^t  of  i-raniiliir  fat  WncHth.  nutil  the  fuscia  ih  vlriibk' ;  it  shcnld  ihm  ba 
nmovt^il  from  tho  Cucia  ia  a,  dircclion  IVddi  bchiDd  forwarilg,  m  srcd  in  fig.  ltj$. 

The  Plantar  Fascia,  tbo  densest  of  all  tho  fibrous  membranes,  is  of  great 
■Iroagth,  and  consists  of  dense  ucariv-wliite  glistening  fibres,  disposcl,  for  the 
Ohm  part,  longitudinally;  it  is  divided  into  a  central  and  two  lateral  portions. 

The  central  jiortion,  the  thickeisl,  is  narrow  behind  and  attached  to  tiie  inner 

tuberosity  of  the  i>s  cdU'is,  behind  the  origin  of  the  Flexor  brevis  digitorum.  and, 

oocoming  brooder  and  thinner  in  front,  di\-idea  oppasite  llie  middle  of  the  mcta> 

*Q.r8iil  bones  into  five  prooeswes,  one  for  each  of  the  toes.     Each  of  these  processea  i 

^ivides  oppa'tile  the  metatarso-phaiangeal  aniculation  into  two  slips,  which  cm- 

*>»ace  tlie  sides  of  the  Flexor  tendons  of  the  toes,  and  are  inserted  into  the  sides 

^ff  the  metatarsal  bones,  and  into  tho  transverse  metatarsal  Hpameut.  tinis  forming 

^^   asriee  of  arches  through  which  the  tcndona  of  the  short  and  long  l-lexors  pass  lo 

^■lie  toe*.     The  intervals  left  between  the  five  processes  allow  llie  digital  ve».sel» ' 

^ud  nerves,  and  the  tendons  of  tho  Lumbrieaica  and  Interossci  muscles  to  becoma 

^XiperficiaL     At  tho   point   of  di%'ision  of  the  £u«cia  into  processes  and  slipe^ 

*»amorou8  transverse  fibres  arc  HUpcnHUIcl,  which  serve  to  incroa-se  the  strength 

^•Itho  fascia  at  this  part,  by  binding  the  processes  togellier  and  connecting  themi 

*^lh  the  integument.     Tlie  central  portion  of  the  plantar  fa«cia  is  continuous  with 

tlie  lateral  portions  at  each  side,  and  sends  upwards  into  the  foot,  at  their  point 

of  junction,  two  strong  vertical  intermu.wular  ncpta.  broader  in  front  than  behind. 

*lijch  separate  the  mid<ile  from  the  external  and  internal  plantar  group  of  muscles ; 

ffom  thes^  again,  thinner  transverse  septa  arc  dt^rived,  wliich  separate  the  various 

liyers  <)f  musicles  in  this  region.     The  u|iper  surface  of  this  fascia  gives  attach- 

Bicat  behind  to  tho  Flexor  brevis  digitorum  muscle. 

Tite  lateral  jtorlioM  of  tho  plantar  fascia  are  thinner  than  the  central  pieoe  and 
cover  the  sidea  of  the  foot 
Hie  outtr  portion  covers  tho  under  surface  of  the  Abductor  minimi  digiti;  it  Is 
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thick  beliind,  tliin  in  fVont,  iind  cxtomis  fVom  the  os  calcis  forwards  to  the  Sase  of 
the  tifth  mi-Uitar^iil  Wne,  into  ifio  tuiUT  »iii«  wi'  which  it  is  nttachixi;  it  is  con- 
tinuous iDtemally  wiili  the  middle  portion  of  the  plantar  fnvclu,  and  oxtcrn&Uy 
vith  the  doraal  fascia. 

The  inner  portion  is  very  thin,  and  covers  the  Abductor  poIlicU  muMie;  it 
attached  behind  to  this  internal  annular  ligament,  is  oontiniiou!*  urauncl  iho  »i<! 
of  the  foot  with  the  dcir»al  faeas^  and  externally  with  the  middle  portion  of  the 
ploutur  lascia, 

Ml'scles  or  THE  Foot. 

Thcao  are  divided  into  two  groups :  1.  Those  on  the  dorsum ;  2.  Those  on 
plantar  Buriacc. 

1.  DOKSAt.  Re{uon'. 
Extensor  lirevis  Digilorum. 

The  Fascia  on  the  dorsum  of  the  foot  is  &  thin  membrnnous  layer,  continnoi 
above  with  the  anterior  margin  of  the  annular  lijrament ;  it  becomes  gradually 
lost  opposite  the  heads  of  the  metatatKi]  boues,  and  on  each  aide  blends  with  the 
lateral  jjortions  of  the  plantar  fascia.    It  forma  a  sheath  for  the  tendons  phke«d  on 
the  dorsum  of  the  foot.     On  the  removal  of  this  fiuicia,  the  muscles  of  the 
rcgioa  of  tlm  foot  are  oxposcd. 

The  Exttmsor  Srevia  Digitomm  is  a  hroad  thin  muscle,  which  arises  from 
outer  side  of  the  oa  caleia.  in  front  of  tlie  groove  for  the  Pcroneus  brevis;  from 
Uie  a.''tra;,';do-c;vli-^antTan  liguinenl;  and  fioni  the  horizontal  portion  of  the  anterior 
annuliir  lifftimwit;  passing  obliquely  aerota  ihe  dorsum  of  the  font,  it  terminates 
in  four  tendons.  Tiie  innermost,  which  is  the  large.'*!,  is  inserted  inw  the  first 
phahinx  of  the  great  (oc ;  the  other  three,  into  the  outer  sides  of  the  long  Extensor 
tendon.s  of  the  second,  third,  and  fourth  toes. 

Ht-laiioits.  By  its  siperjifial  sur/cK^,  with  the  fiwcia  of  the  foot,  the  tcndonfi  of 
the  Extensor  longiw  dijfitorum,  and  Kxtensor  ]tro|mu.'«  pollicis.  By  iw  (Uej>  tur- 
/ace,  with  tlio  tarjia!  and  metatarsal  bones,  and  the  Uor.sal  interossei  mu.tcles. 

Serves.     It  is  supplied  bv  the  anterior  tibial  nerve, 

Aetions.    The  Extensor  brevis  digitorum  is  an  accessory  to  the  long  Extensor, 
extending  the  phalanges  of  the  four  inner  toes,  but  acting  oply  on  the  first  phalanx 
of  tlic  great  toe.     The  oblic(uity  of  its  direction  eoinitcrnets  the  oblique  movement 
given  to  the  toes  by  the  long  Extousor,  so  that,  both  inuxcles  acting  toguthcr, 
toes  are  evenly  extuud(.-d. 

2.  Plantar  Region. 

The  muscles  in  the  plantar  region  of  the  foot  may  be  divided  into  three  gnmn 
in  a  siiiiibr  manner  to  those  in  llio  hand.  Those  of  the  internal  plantar  region 
ore  eonnectt-d  with  the  great  toe,  and  correspond  with  those  of  the  thumb;  thorn 
of  the  external  plantar  region  are  connected  with  the  little  toe,  and  oorrespond 
with  thaso  of  the  little  finger ;  and  those  of  tlio  middle  plantar  region  are  con- 
necte<l  with  the  tendons  intervening  between  the  two  former  groups.  In  order  to 
facilitate  the  diBscction  of  these  muscles,  it  will  be  found  more  convenient  to  divide 
them  into  throe  layers,  a«  they  present  thciDselvc«,  in  the  order  in  which  thff 
auceeseivoly  exposed, 

First  Layer. 

Abductor  Pollicis.  PIrxot  Brevis  Digitorum. 

Abductor  Minimi  l>igiti. 

BiMffrfton,  RomoTn  tho  Tiuoia  on  ihe  itiin^r  and  ontrr  sides  of  the  foot,  commracinR  b  I 
Ovor  tlic  too<ions,  nnd  pfiicfwiinir  lini-kwnrdK.  Tho  crnlriil  pnrliim  fhniiM  he  iliridcil  Iruwre 
to  the  midtlle  of  tlie  Toat,  ood  th«  two  Hups  Jinn^cti'd  rorwunlFt  uud  buckwKrdi. 
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The  AMtulor  PoiUcii  li^-^  along  the  inner  border  of  tlio  foot.  It  arbes  from  , 
iheioDer  tuberosity  on  tlio  uader  iiiiTfaceoftLeo«io»1ci3;  frumthe  tni«rtial  annular 
ligament ;  from  tlie  planLtr  iasxxsL ;  and  from  the  intermascukr  septum  between  it 
awl  the  Flexor  breris  digiUirum.  The  fibres  terminate  in  a  tendon,  which  is 
inserted,  together  with  the  innermost  tendon  of  the  Fioxor  brcm  pollicis,  into  the 
inner  side  ol'  the  base  of  the  first  phalanx  of  the  great  toe, 

RekUifms.    By  ita  anperfinal  sur/cux,  with   the   pliiatar  faiK:ia.     By  ila  dcfp 
vafact,  with  the  Flexor  brevia  polli- 
cu,  the    Fioxor  accessorius,  and   tho 
lenjonsoftbe  Plexor  longuadiKitormn 

and  Flexor  longns  pollicis,  the  Tibixlis 

«»icus  and  poetictu,  tho  pkntar  vcs- 

seU  and  nervoc^  and  tho  articuUtionH 

of  tho  tarsus. 
The  FhxoT  Brevii    Digtiorum    lies 

ia  the  middle  lino  of  the  «)!e  of  tho 

fool,  immuliatvly  beneath  the  plantar 

(Mcia,  with  which  it  is  firmly  uniled. 

li  ariat?!*,  by  a  narrow  tendinouit  pro- 

I'-',  fri  li  ine  inner  t«ljero?ity  of  the 
'  i.iLi :-, ;  ijuni  the  central  part  of  the 

I'lantar  tinscia;  and  from  the  iutermus- 

wlar  septa  between  it  and  the  adjacent 

n|«sclies.  It  passes  forwards,  and 
"lividia  into  four  tendons.  Opposite 
the  middle  of  tho  first  phalanges,  each 
Icwloo  prciiCDU  a  longitudinal  slit,  to 
allow  of  the  pawago  of  the  correspond- 
Wf  teudon  of  tho  Flexor  longus  digi- 
torutn,  tho  two  portions  forming  a 
groove  for  its  reception,  and,  after  re- 
""iting,  divides  a  ttucond  time  into  two 
P'^^ccsfea,  which  are  inserted  into 
[™  tides  of  tho  iMJCond  pludangea. 
*™*  mode  of  division  of  the  tendona 
^'  tin;  He-xor  brevi.t  digitorum,  and 
of  thyir  insertion  into  the  phalanges,  ia 
?'»aIo[roui*  to  thatof  the  Flexor  sublimit 
"■^ehani 

. '?-£j(,oiU,     ^y  \\s  Sitperficial  aur/actt, 

''«  the  plantar  fascia.     By  its  deep 

.voce,  Willi   the  Flexor  aeecssorius, 

p.®  liumbriealcs,  tho  t«.^ndons  of  tho 
»to. 


I 


f„        *■  I'^nR""  digitorum,  and  the  ex- 

"!?*'  p'^J't^"'  w«<e's  and  ner\-i>,  from 

'nich  it  it  «!]wrat<jd  by  a  thin  layer  of 

™*''4.     lliO  ouUr  and  innrr  bar tCrrt  &r<o 

?^P'lratod  from  the  iidjiict:nt  muscles 

^y  Oieani!  of  vertical  prolongations  of 

"*^lanUr  fu.icia. 

Tho  AbdiKior  ^fmimi  DiijUi  lies  along  the  outer  border  of  tho  foot.  It  arise*, 
"7  8  very  broad  origin,  from  the  outer  tuberosity  of  the  oi*  caleis.  from  the  under 
'•irfttcc  of  tho  OS  Caleb  in  front  of  both  tnberelct,  from  the  plantar  fasvria,  and  the 
•mermuscular  septum  between  it  and  the  V'lexor  brevi.-*  digitornm.  Ita  tendon, 
■^t  gliding  over  a  smooth  facet  on  the  under  surface  of  the  ha.se  of  the  fifth 
iDOatarsal  bone,  ts  inserted  with  the  short  Flexor  of  the  little  toe  into  the  outer 
•itie  of  ihe  base  of  tho  first  phalanx  of  the  little  toe. 
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]lehti«ns.  By  its  tuprrficial  sar/a/x,  wiih  the  plantar  fascia.  By  iu 
tur/ace,  with  the  Flexor  iiix:u£soriuis  thu  Flexor  hrvvU  iiiiniini  liigitt,  Urn  long 
plantar  ligament,  and  I'eroneus  loiifriw.  On  iw  inturr  side  are  llie  ext«ruul  plantar 
vctusds  and  ucrvi.>,  and  it  is  scparutud  from  thu  Fli^xor  brevta  digitorum  by  a  ver- 
tical ecptuni  of  lascta. 

Ditarclion.     Tho  HKiBflcii  of  thn  BnnprHrinl  Inycr  lihnnld  be  dividrd  nt  their  orifin,  hj  \af<-T\\ag 
the  kaifb  beuenlh  mtb,  ancl  cutting  obliquelj  bnukwiinls,  so  m  tn  dcUcb  Ihrn  from  Ibv  boor ; 

iliey  should  ilicn  be  ilrnvii  forwaiik.  b  orfrr 
to  expcrgc  the  wcund  luycr.  but  dui  wpKnil«d 
aX  thrir  buTUon.  T\\v  i«i>lajt^re  are  bqa-- 
mlvd  hy  K  Ihin  mi'mliiiinc.  tho  drrp  plnatar 
funciu.  uD  till'  removal  of  wbiclt  orr  (crn  ihiK, 
ti'QdoQ  of  ibo  H(jxor  IflUffUJi  itigltarum.  wilt 
it«  Acccrsory  musrte.  lk»  Fteior  longus  poli 
lici*.  and  the  I.iiinbricAlcf.  Tbe  loss  Bc-io« 
ti-niluui  croH  rnrh  nthrr  at  an  nrulr  aajrlrs 
lilt-  Fk-iur  li-nstHu  polllcii  ninninfr  nlnoic  thM 
htuT  tide  of  the  fuut.  on  h  plose  suprnor  c:: 
thnt  of  the  Flexor  loDiftis  digltonini.  ibe  lU 
ncUuu  of  wbicb  U  oblK^uel;  oolvmrda. 


Seecnd  La^. 

Flexor  AoceasoriuB. 
Lambricalfio. 


Fig.  IBS.— Mo«cl*!i  of  ihp  Sol*  of  th*  Foot. 
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Thc  /7«w  vlcfeMoriM  ariaesby  tir* 
heads:  the  inner  or  larger,  which  i 
moitcular,  being  attnobvd  to  tho  inae) 
coQoavQ  eurfucc  of  the  os  calcia,  anc 
to  the  calcaneo-scapboid  ligament;  the 
outer  head,  iiat  aitd  tundtnoue.  to  the 
under  hurGicc  of  lb«  o»  calcis,  in  ftatti 
of  lis  outer  luberowity,  and  to  the  loi^ 
plantar  ligament.  The  two  portinss 
become  united  nt  an  acute  augiu  and 
aro  inacrted  into  the  outer  nmr^u  aitd 
upper  and  under  surfacts  of  tho  tirndon 
ot  the  ilexor  longiis  digitorum,  form- 
ing a  kind  of  groove,  iu  which  tbo 
U;ndon  is  lodged.  • 

Ii';laliona.  By  its  superficial  surf  ace, 
with  the  miijtcli.'s  of  the  etipertictnl 
layer,  from  whii;ti  it  ik  i-eparaled  by 
the  external  plaiiUir  vcjwi-ls  mid  nerve* 
By  its  tUip  ttujaef,  with  the  o«  cal<:ia 
and  long  calc^neo-cuboid  lij^amcni. 

The  LumimcaUa  are  K>ur  small 
muBcIce,  acceasory  to  the  lendvitis  of  the 
Flexor  lonipis  digitorum :  ihey  arise 
from  the  tendons  of  the  tonjr  Flexor,  as  far  bacJt  as  their  angle  of  divwion,  «ich 
arising  from  two  tendons.  <-xeept  the  inti-nial  one  Each  muscle  tcrminatoft  in  n 
tendon,  which  pa.iws  forwards  on  the  inner  eidu  of  euch  of  tho  lesser  toe^  aod  i* 
inserti^d  into  the  expansion  of  the  long  Extensor  and  base  of  the  6o«»od  phalanx 
of  the  corresjwnding  toe. 

J}iM$«ctinn.     Thfl  Flexor  lendoDs  shonld  be  diridod  nt  the  bnch  part  of  tbn  foot,  mi  the  Fkxw 
Moctsoriun  At  ila  origin,  uad  druwu  furwiirdii.  iu  otdi-r  to  etpu»c  tec  third  hkjvt. 


OF  THE   SOLE   OF   THE   FOOT— THIIID   LATER. 
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Pig.  leu.— uiudiM  fi  thn  soU  of  Uw  Foot. 
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Tfiird  Laifir. 

Plexor  Brevis  PoUicia.  Flexor  Brevis  Minimi  Digiti. 

Adductor  Fullici^  Transversm  P«diit. 

'i.'|->o  Flexor  Brrvia  PolHw  arises,  by  a  pointed  teudinoiu  process,  from  tte 

iau.<2r-  border  of  tW  cuboid  boue,  from  thfl  oonUtfuoim  portion  of  the  external 

cuQ^ifurtn,  and  from  tbc  prolongation  of  the  tendon  of  the  Tibialis  posticus,  which 

i»    a.t.tachvd  to  that  bone     The  muscle 

*lV^"i«:l«i^    in    frout,    into    two    portiom;, 

whioh  arc   iniwrtcd    into  the  iunvr  and 

OQter  alien  u(  tho    bmto  of  the  &nt 

plialimx  of  the  tmnA  toe,  a  eesamoid 

ooae  being  developed  in  each  tendoa 

M    it»  instirlion.      The   inner  head  of 

tb)»     mu.4ch^   it    hlende<l  with   tho   Ab- 

duolor  pollicis  previoui*  to  itii  insertion ; 

tho      ouwr    head,    with    the    Adductor 

pollitid;  and  the  tendon  of  the  Flexor 

W^ns  pollieis  lies  in  a  groove  between 

.filiations.  By  its  tuperficCal  8urfac<e, 
witti  ilic  Abductor  pollicis,  the  tcntloa 
of  tlje  Flexor  lon^iis  pollicis  and  plantar 
fescia.  By  its  lioi-p  snr/itcr.,  with  tho 
teadua  of  the  Puronuus  longiiis  and 
nietaumi  bone  of  llie  great  toe.  By  its 
i<*ner  hfinirr,  with  the  Abductor  pollicis. 
*y  it«  ou/«-  Ixtrikr,  with  the  Adductor 
pollicis. 

Tho  Att-liu-ior  P^'a'g  is  a  largo,  t>iick, 

u  V^    nia*s,    pa.4iting    oblinuoly   acro!*3 

Jhc  foot,  and  occupying  the  lioUow  space 

between  the  four  outer  metatar.'uil  bones. 

It  an«e3  from  the  tarsal  extremities  of 

the  Second,  third,  and  fourth  metatarsal 

1>*'°<>H.  and  from  the  sheath  of  the  tendon 

of  the  Puroneua  longus,  and  is  inserted, 

tOjSOtUer   with   tlie   out«r   head   of    the 

Flexor  brevis   pollicia;   into  the  outer 

Bids  of  the  base  of  the  first  phalanx  of 

tke  KWat  toe.  . , 

The  Fl-xor  Birvia  Minimi  Dtgili  lies       J 

»in  tlie  inL'tataml  bone  of  iho  little  toe.       r^ 

II  arises  from  ll»o  base  of  the  metatarsal 

boou  of    the   little   toe,   and   from   the 

sticufa   of    the    Peroocus    longus;    its 

teDiion  is  inserted  into  the  base  of  the 

first  phahmx  of  tho  little  too,  on  its 

oatcr  side. 

R--l<aio)u.     By  its  supcrfieial  sur/ace,  with  the  plantar  fascia  and  tendon  of  tlic 
Abiluctor  minimi  digiti.     By  ita  detp  sur/acf,  witli  tho  fifth  metatarsal  bone. 

The  jFVirm'rrs'M  P&Us  Lt  a  narrow,  flat,  muscular  fasciculus,  stretched  tnuts- 
verseJy  acrotu  the  heads  of  the  metatarsal  boim*,  l>etw(ien  them  and  the  flexor 
tendons.  It  arises  from  the  uiulur  surface  of  the  head  of  tho  fifth  motataraat 
bone,  jmil  froin  the  trannverice  ligament  of  the  metatarsns,  ami  is  inwjrtof)  inti> 
the  outi'r  >\>U)  of  the  fir.it  phalan.v  of  tho  ga-iil  toe;  its  llbres  being  blended  with 
the  tefl'lon  of  imterttoD  of  tho  Adductor  pollieis. 
23 


t'V 


h 


354 


SUBQICAL  ANATOMY. 


Rthti'tim.     By  its  under  »ur/acf,  -wilJi  the  tendons  of   the  long  and  shor 
Flexors  and  Luiiibricaltst.     Bj  its  upprr  aur/<ux,  with  the  Interossei. 


FIs-  197.— The  Dnnal  lulerotBo!. 
Ufi  Fwt. 


Tls-  IBS.— The  PlanUr  [□U'raminl. 
Left  Foot. 


TbS  I>'TER03SEI. 

The  Tnterossei  miiscl<»  in  the  foot  are  aaxh' 
kr  to  those  ia  the  hand.     "Vhcy  are  sl-vcd  i: 
number,  and  DOiuiett  of  two  groupf>  donuU,  ru, 
]ilHntnr. 

'I'lie  Ihrml  /nfcrown,  four  in  nuni)>er,  a 
Htnitlud  beiwe«;n  tlie  metatarsal  bonex.  Th' 
are  biiiennitVirm  muaclea,  nriidng  l>j  two  b 
from  the  luljacent  iiiclea  of  the  metntantal  bones 
between  which  they  nre  placed,  their  tendons 
being  inserted  into  the  bases  of  the  first  pha- 
langes, and  into  the  aponeurosis  of  the  oommoD 
Extensor  tendon.  In  the  angular  interval  left 
Lt'tweiin  each  muscle  at  its  posterior  extremity, 
the  perforating  arteries  pass  to  the  dorsum  of 
the  foot,  except  in  the  lirst  luteruawous  muitelo, 
where  the  intL-rval  allows  the  passBge  of  the 
coniinumo^ting  braneh  of  the  dorsuis  petlii 
artery.  The  firnt  llorjuil  interonwous  muscle 
is  inserted  into  the  inner  side  of  the  aeoond  toe; 
the  other  three  are  inserted  into  the  outer  aides 
of  the  second,  third,  and  fourth  toes,  *  They 
are  all  abductors  from  an  imaginary  lice  or 
axis  drawn  thrpugh  the  second  toe. 

The  Plantar  /tittmsati,  three  ia  number,  tie 
beneath,  rather  than  between,  the  metatarsal 
bones.  They  are  single  muscleE^  nad  are  each 
connected  with  but  one  metatarsal  bone.  Thi 
nrisc  from  the  base  and  inner  tides  of  the 
of  the  third,  fourtii.  and  tilth  mctjitarsal  bom 
and  are  inserted  into  the  irnicr  sides  of  iha' 
bases  of  the  first  phalanges  of  the  raant  Uxa, 
and  into  the  n])oueurosis  of  the  commoo 
Kxtensnr  tendon.  These  muscles  are  idl 
adductors  towards  an  imaginary  line,  extend- 
ing through  the  second  toe. 

Nerves.  The  internal  plantar  nerve  supplies 
the  Abductor  pollicis.  Flexor  breviadisitomu, 
Flexor  brevis  pollicis,  and  the  first  and  second 
Lumbricales.  The  external  plantar  nerve  sup- 
plies the  Abductor  minimi  digitt.  Flexor 
aeceasorius,  third  and  fourth  Lumbriodes,  Ad- 
ductor pollicis.  Flexor  brevts  minimi  digiti, 
Troujiversua  pedis,  and  alt  the  lutcrussuL 
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ipradueaJH 
ictun*  or^* 


The  iludi'Qt  shoutil  now  consider  tho  (ITecOi , 
I>y  the  tu'ILun  of  Ihe  TfiriouH  mnsrlrt  in  Tnictun* 
ifip  bnnM  (pf  the  l.iwcr  eilromily.     Tfci-  morr  ronaioa 
lona*    of    rntriiiri!   may  be    rfpt«ial]j'  Hetccled 
Oluatntliou  and  Jncriptioiu 


fiflcliire 
tte /trmur  iPtfAiii  Iht  nip- 
lubtr  ti-jamrnl  {6g.  199) 
ti  «  very  common  srcidrnt, 
ud  t(  moil  fm)uciitl]r 
naMxl  bv  indirect  vio- 
Irncc.  nucEi  u  ■lipplu|f  off 
the  eA/n  of  ihc  t'lirtifttone, 
ibe  impptiM  ■in')  wr>i;ht 
of  ittr  body  ruUinir  upon 
tilt  neck  of  the  iiouv.  It 
lunllj  occun  iu  fi-Tua1e«, 
md  •eUlon  under  fln^ 
jrwt    of    air?.      Ai    ihi) 

Mfioi)    of    lifv.    thp    IMUlcel- 

bos  li*iia«  of  the  ni-ck  ot 
tlw  bone  not  unfiviiimtlv 
i*  ntTophied.  bei^omio^  aolt 
»[mI  jnGItnled   with    fatij 
natlor.iiix^  thi-  rompa^t  tb- 
■ae   t*  pnrtinlly  ubiorlii-d ; 
IwDcn   the    tiuae    in    mon! 
b«itll«.  aad  mot?  liable  lo 
fracliirv     The  eh^raeteris- 
tie  m:irk«  of  ibii  accident 
krv  f]l)[ht  i<hartrDini(  of  the 
limb,     and     ev«nd"D     of 
Ihe  foot.  noJtber  of  vhich 
Mnplonn  occur,  however, 
^^P^OOW   cniwii    unhl   Tnmn 
^Gw  ftftcr  lh«  injury.     l'h« 
BTenioa  fa  caused  by  thu  combined  acljon  of  the  external 
rotatof  muscles.  a«  nell  ua  by  the  rnoiiii  nnd  lliucus.  IVc- 
tiDCii*.  AiWii.-tors,  and  Glixli'i  mii»(le».    The  fliortvninir 
tai  relraclioD  Is  proJiiced  by  the  m-iiiiu  of  the  (ilulci.  niid 
by  the  Rnclin  fenniris  in  front,  nuii  the  Itlcepg,  Betni-teodt- 
noBiii'.  nnd  Si-mi'menibmnoi'ug  behind. 

Fttcttiiv  til ihe  fctnur Jiiil  hrliiw Ihc  IrrrhantcTt {fii;.2(l(t] 
u  an  ftccwlent  of  not  iiiifrei[ui'iil  oti'Otrence.  nnd  i>  nt- 
iMUlM  with  irrodt  ilisplueeinciit  pruducing:  cuii^idernble 
4tfcrmity.  'ITic  npppr  frHumcni.  the  pt'rtion  chipfiv  dis- 
pUtced.  ii  tiltrcl  forvurdg  alniost  al  right  angle>>  viln  the 
pclTii.  bv  the  i'tniil>in('ii  nclion  of  the  I'sciaH  nnci  lliucm; 
and.  at  tie  »auie  tiiut',  everted  iiud  druwn  oulwurJs  by  the 
external  n>tai«r  nod  Ulutei  uiuBcleii.  eiiu«iiig:  »  marked 
pmmineni'c  at  the  upper  and  oiiier  nid"  of  ihe  thiRh,  and 
nmh  p:>ia  from  the  hniiainjf  and  lacornliiin  of  thf  tnii«di"«. 
The  limb  L«  jburli-nc'd,  frnm  the  lower  fraKmeol  being 
drawu  upwards  ijy  [he  Itirelus  iu  Trout,  nut)  (he  Bleeps. 
S«iDMQ''m1>r.ini)sua,  and  t<L'ini.tL'udiiiotiii8  behind;  and,  at 
the  name  linie,  everlJ'd.  and  the  upper  md  llirdwn  out- 
wards,  the  Inirer  inwards,  by  the  Pctlineus  und  Adductor 
muscle*.  Tbia  fracture  may  be  reduced  iu  two  diDtrent 
method!!  either  by  direct  reluatiuu  of  nil  The  opnofiog 
muselc-*.  to  elPect  which,  the  limb  shuiild  he  placcii  on  a 
doalile  inclinci]  plane;  or,  by  overcoming  thr  cotttraelioa 
of  (be  mnicle  by  roBtinii«^d  rxtenMon,  which  may  be 
cffiicted  bj  mcMU  of  the  Inajt  apliui. 

Obtique  fratlureuflhe  fciuur  immf<liari^liiai'(/vrlhfffm- 
dy«i(fljr.  !(ll)  i"  a  formidable  injury.  anJ  attended  with 
CODiincrahle  dieplacenient.  On  examinalinci  uf  the  limb. 
the  lower  frajment  mny  he  felt  deep  in  the  popliteal 
Spacci,  being;  drawn  backwards  by  tbe  Gaslroenemins, 
boleim.  and  Plaulnris  muscles ;  8ud  upwards  by  the  podiv 
rior  femoral,  and  Reciiis  miicivles.  The  pointed  end  of  the 
upper  frnpmeot  U  drawn  inward*  by  Ibc  J'ettiueuft  and 
Addaclnr  mindoi.  and  lilted  furwards  by  Ihe  Paoas  and 
lUftciu.  picrcins  the  lU-ctUA  masele.  and.  occa^ionallv.  the 
flleinun^Dl.      HelaxatiuD    of    thcne   mascU'5   nnd    ditvct 

Siproximalion  of  tbe  broken  frnfnnenis  arc  efTecled  by 
acing  tbe  limb  on  •  double  inclined  pUue.   The  i^reateat 
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CBTC  is  Rttuliilte  ill  kci?pbg:  the  poiiil«t1  citrvrattf  of  the  upper  fhtippnt  in  praprr  apporiticm  ;1 
OtbtTWIM,  ut'lcr  iiuiou  i){  the  finciiirr,  exlrnsirin  of  tlie  linili  i^  purunlly  ili-ilrojvd  fmm  the  Ib-c-1 
tns  iDUBcl?  ItvlDit:  hctii  iltiwH  hytbc  rrncliirvdnnUof  Uic  bone,  aad  torn  iht?  paU-lI«.  kIku  eli'tsli^' 
bciog  (Iniwn  iipwardK  ugajimt  it. 

FSg.  201.— PrMtnre  of  tli«  Putour  abaT«  tlut  CondjrlM.  Fig.  SOZ.— Frutiue  of  tlw  FUvUiu 


Practore  nf  thr  pa(*>Ka  [fi^.  2(52)  mny  hp  prodaeed  by  miiiiruInT  ni-tion.  or  by  diiPcl  violt^ft. 
Wbrn  proiIiicoJ  by  muBCiilnr  ucticm.  il  occurs  thus:  a  person  lu  duBBer  of  fulling  forwnnli, 
nttemplt  to  recover  himself  by  Ilirowing  tlie  body  hnvkwiirilti.  nnil   ihr  viiilcnt   itciiou  of  tbo 

Qniidriccps   cxtrnEor   updQ  tbi'   iinlHIu   «Dupj 


I'ig.  203.— Obllqn*  Frncturn  of  the  Shuti 
ot  till]  Tibia. 


thiit  biinr  tmnsvomidv  ncrun.  Tim  upper  fnijr- 
menl  ie  dmwii  up  Iho  thiRb  by  the  (jnndricecm 
esleasor,  thw  lower  fmplufut  btiri};  irlniiied  tn 
ile  pusitioa  by  the  )i|.'»ni>*Dliiiu  pnk'llu.':  the 
Cllfnt  of  separallun  ol'  the  1wo  frupiui-tita  de- 

riendinj;  npnn  ihe  di'prre  of  Inrrrnlioii  of  the 
ijtunienlouii  i"tnirtiiii-«  nriiand  the  bone.  Thi- 
IiuTicpl  is  tolnlly  uniible  to  wtrnichleD  the 
imb.  the  pr(iiiiiiiL'iii.'e  of  the  piilt'llH  is  loit, 
iind  o  mnrked  hut  vun  injr  inlprvnl  cun  Ije  fell 
biTtween  thi-  fragnn'iils.  The  trealmrnl  condi^ts 
III  n-buinjt  the  npposinir  muM'lej.  which  tnnyb« 
efli'fled  by  niisini!  the  Iriiuk.  uud  I'bi.'hily  ekrul- 
ing  ibi.'  limb,  which  should  be  kvpl  iii  u  t>lnii|(ht 

f million.  Union  is  upimlly  lipi'mfotoHs,  Id 
rnclure  frutn  direct  Tiolcnce,  Ibe  bone  is  geoc- 
ruUy  cominiiiiiled,  or  fraomred  obliqutdy  nrpcr^ 
pi-ndiciiliirly. 

Oblique  fracture  of  tbo  fha/I  o/  the  lihi'a 
(fig,  '20;()  iinuiilly  uceiirs  aX  ihp  lower  fonrtli  of 
the  bone,  ihi*  being  ihc  lurrowm  nnd  wraknl 
purt.  aiid  i^  nsuiiDy  ouconipunitHl  with  fmctvni 
uf  the  tjbuln.  If  the  fmclurv  has  iKken  plact 
obliiiucly  from  above,  ilowawiirds  sod  forwards. 
the  frnKnients  ride  over  one  another,  the  lower 
frngmont  being  drnwD  bnckwnrdE  and  npwnrdl 
by  the  powerful  neiion  of  ibe  ninscle*  of  llieculf; 
the  pointed  exifcmity  of  the  upper  fmgineBl 
projects  forwards  iminidiulcly  beneath  the  in- 
teuumenl.  v{\eo  protrudiiiir  through  11,  and  reo- 
dering  the  fmcuin;  a  eoinpoiini!  one.  If  the 
direction  of  the  fraetiire  in  the  reverir  nf  thkt 
iihown  in  the  ligurv.  ihc  pointed  extremiiy  of  Ui* 
lower  frairmenl  projccU  forwnrdi.  ridinjr  open 
the  lower  end  of  the  iiiiper  one.  Ily  benttlnir  the 
knee,  which  reltacs  iW  oppMing  maiclea,  utd 
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mftbiDg  exteoaion  rrom  the  kaee  and  ankle,  tlie  fngments  maj  be  brongbt  into  apposition.    It 
U  often  necessary,  however,  in  compound  fracture,  to  nmoTe  a  portion  of  the  projecting  bone 
with  the  saw  bcrore  complete  adapta- 
tion can  be  efTected.  Fig.  204.— FraotDra  or  the  Fibula,  with  DiapUcflment 

Fracture  of  ihe  Jibula.  milk  displace-  of  the  Tibia. — "  Pott'B  Fractora.  " 

ment  of  the  tibia  (fig.  204),  comtnoni; 
kDomt  as  "Pott's  Fractnre,"  is  one  of 
the  most  freqneat  injarics  of  the  ankle- 
joint.  The  end  of  the  tibia  is  displaced 
from  the  corresponding  aurrace  of  the 
astragulns.  the  internal  lateral  ligament 
is  raptured,  and  the  inner  malleoloB 
projects  inwards  beneath  the  integu- 
ment, which  is  tighttv  stretched  over 
it.  and  in  danger  of  bursting.  The 
fibula  is  broken,  nsaallj  from  two  to 
three  inches  above  the  ankle,  and  oc- 
casionally that  portion  of  the  tibia 
with  which  it  is  more  directly  connected 
below ;  the  foot  ia  everted  by  the  action 
of  the  Peronens  lonjrnB,  its  inner  border 
resting  apon  the  ground,  and,  at  the 
same  time,  the  heel  is  drawn  np  by  the 
muscles  of  the  calf.  This  injuir  may 
be  at  once  reduced  by  flexing  the  leg 
at  right  angles  with  the  thigh,  which 
relaxes  all  the  opposing  muscleB,  and 
by  making  slight  eiteneion  from  the 
knee  and  ankle. 


For  a  detailed  occonnt  of  the  Minnte  Anatomy  of  Muscle,  reference  should  be  made  to  the 
following  Boorces  of  information ;  'Quain's  ■'  Elements  of  Anatomy." — Kiiiliker's  "  Handbook  of 
Human  Microscopic  Anatomy."  before  alluded  to. — Todd  and  Bowman's  "Physiological  Ana- 
tomy."— To  the  article,  "  Muscle  and  Mnscular  Motion,"  by  W.  Bowman,  in  thu  Cyclopedia  of 
Anatomy  ;  and  "  On  the  Minute  Structure  of  Volontary  Mnscie,"  by  the  same  author,  in  the 
Phil.  Trans.  1840,  1841. 

On  the  Descriptive  Anatomy  of  the  Muscles,  refer  to  Craveilhier's  "Anatomic  Descriptive." — 
"Trait*  de  Myologie  et d'Angeiologie,"  by  F.  G.  Theile,  "  Encyclopedic  Aoalomiqae,"  Paris,  1843 ; 
and  Ueole's  "Uandbuch  dei  Systcmatiachcn  Anatomie,"  before  alluded  to. 


Of  the  Arteries. 


The  Arteries  are  cylindrical  tubular  vettBels,  which  serve  to  convey  blood 
botli  venlriclea  of  the  heart  to  every  part  of  llio  body.     These  vcswls  vrcre  named 
arteries  (iip  *i:p"»,  to  ronlain  air),  from  the  belief  cntcrUiiiieil  by  th«  uiicionta  that 
they  coiilaiaed  air.    To  Oaloa  is  due  the  honor  of  rcfuliitg  lliis  opinion :  h«  showed 
that  these  vessela,  though  for  iho  most  part  eniiHy  uilcr  dvutb,  coutainul  blood  in  . 
the  living  body.  ■■ 

The  tjultnonary  artery,  which  arises  from  the  ri^ht  ventricle  of  the  heJirt,  cnrrici^" 
venous  blood  directly  into  the  lungs,  from  whence  it  is  returned  b}'  the  pidinonaiy 
Veins  into  the  left  auricle.  This  eonstitutcs  the  li-jwer  or  pulmoDtc  cireiilutioD. 
The  f;rw»t  artery-,  the  aorta,  whieh  arises  from  the  left  ventriele,  conveys  arterial 
b!o«Hl  to  iho  body  generiil!y;  from  whence  it  is  brought  bock  to  tlic  rij^Ut  side  of 
the  heart  by  meaiw  of  the  veins.  This  constitutes  the  greater  or  syMemic  cir^^ 
culntion.  al 

The  distribution  of  the  systemic  arteries  13  like  a  highly  ramified  tree,  the  comi^^* 
mon  trunk  ol"  which,  formed  by  the  aorta,  eommencea  at  the  lell  ventricle  of  the 
heart,  the  »ma1k\4t  ramifications  exjrre.siwnding  to  the  circumference  of  the  body 
and  the  contained  organ.'*.  The  artenos  are  found  in  nearly  every  part  of  the 
animal  body,  with  the  exception  of  the  hairs,  naiU,  epidermic,  cartilages,  and 
cornea;  and  the  larger  trunks  usually  occupy  the  most  protected  wtuutions,  run-^ 
ning,  in  the  limbs,  along  the  flexor  side,  where  they  are  less  exposed  to  injury. 

There  is  considerable  variation  in  the  mode  of  division  of  the  arteries;  occa-" 
sionally  a  s)iort  trunk  subdivides  into  several  branches  at  the  same  point,  as  we 
observe  in  thocteliacand  thvroidaxejs;  or  the  vessel  may  pve  off  several  branches 
in  8ucce^ii>n,  and  still  e-oiitmue  115  the  main  trunk,  as  is  eeen  in  the  arteries  of  lb« 
limbs;  but  the  usual  division  is  dichotoinous.  as.  for  instance,  the  aorta  dividing 
into  the  two  Common  iliacs;  and  the  com  mon  carotid,  intu  the  external  and  iuiemu 

The  branches  of  orteries  arise  at  very  variable  angles ;  eome,  n»  the  Bupcrior 
interco.Htal  arteries,  ari.«e  from  the  anrta  at  an  obtuse  angle  ;  others,  as  the  lurnbar 
arteries,  at  a  right  angle ;  or,  a.s  the  spermatic,  at  an  acute  angle.  An  arttry  from 
which  a  branch  is  given  oil)  is  smaller  in  size,  but  retains  a  uniform  diameter  until 
a  second  branch  is  derived  from  it.  A  branch  of  an  artery  is  smaller  than  the 
trunk  from  which  it  arises,  but  if  an  artery  divides  into  two  branches,  the  com- 
bined area  of  the  two  vessels  is,  in  nearly  every  instance,  soroewhat  greater  than 
that  of  the  trunk,  and  the  combined  area  of  all  the  arterial  branches  greatly 
exceeds  tlic  area  of  ^he  aorta ;  so  that  the  arteries  collectively  may  be  regnrdea 
ns  a  conoy  the  apex  of  which  corresponds  to  the  aorta ;  the  base  to  the  capillary 
system. 

The  arteriei*,  in  their  distribution,  communicate  freely  with  one  anolbcr,  forming 
what  is  called  an  anoAlnmons  (•ito,  lidweni;  arJ/ia.  moulh),  or  inosculalion ;  and  ibis 
communication  is  very  free  l)etween  the  large,  as  well  as  between  the  smaller 
branches.  The  anasu^mows  between  trunks  of  equal  sIkc  is  found  where  great 
freedom  and  activity  of  the  circulation  is  requisite,  as  in  the  brain;  here,  the  two 
Tertebral  arteries  unite  to  form  the  basilar,  and  the  two  internal  carntid  arteries  are 
connected  by  a  short  intercomraunicnting  trunk;  it  is  also  found  in  the  abdomen, 
the  intestinal  arteries  h.-iving  very  free  anastomoses  between  their  larger  branchw. 
In  the  limbs,  the  annflomoacs  are  most  frequent  and  of  largest  aize  around  the 
joints;  the  branches  of  an  artery  above,  freely  inosculating  with  branches  from 
the  vessel  lielow.  These  anastomosea  are  of  considerable  interest  to  the  surpeon, 
as  it  is  by  their  enlargement  that  a  collateral  circulation  is  establUhed  after  tlie 
application  of  a  ligature  to  an  artery  for  the  cure  of  nuourism.  The  smaller  branchw 
of  arteries  anastomose  more  frequently  than  the  larger ;  and  between  tlte  sinallc 
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itioDA  become  e»  numerous  aa  to  constitute  a  close  network 
that"  pervades  nearly  every  tissue  of  the  body. 

Tnroughout  the  body  generall}*.  Hie  larRer  artorial  branches  pursue  a  perfectly 
straiglit  course,  but  in  certain  situations  tBoy  are  tortuous:  thus,  the  fecial  urtcry 
in  its  course  over  the  favc,  and  the  labial  arteries  of  tbe  tips,  are  cxtrumuly  tor- 
luous  in  tbcir  course,  toa<:comniodatc  thcmiwlvcs  to  tltu  movcnH-ntsof  tbesepskrtc.] 
Tba  uterine  arteries  w  iiIm  tortuous,  to  accommodate  tbemsclves  to  tlie  increaM  I 
of  «»  which  tbisorgau  uiHUirg<x»f  dtiringpregntmcy.     A^iii.  the  interiud  carotid] 
and  vertebral  arteries,  previous  to  their  entering  the  ««vity  of  the  ;^kull,  desoribd] 
a  series  of  curves,  which  are  evidently  intended  to  diminish  the  velocity  of  the 
current  of  blorid,  by  increaainK  the  extent  of  surthcc  over  which  it  moves,  and 
adding  to  the  amount  of  impeairaent  which  i»  produced  from  friction. 

The  arteries  are  den-se  in  structure,  of  con-tiderable  strtin^th,  highly  elastic,  and, 
when  divided,  they  preserve^  although  empty,  their  cylindrical  fonn. 

The  arteries  are  composed  of  three  coats — inionial,  middle,  and  external. 

The  inUmal,  the  thinnest,  consists  uauall  v  of  two  livers,  an  inner  or  epithelial,  and 
an  outer  or  elastic  coat.  The  former  consists  of  a  single  layer  of  fiLsifurm-shaped 
eiiitbctijd  cells  with  round  or  oval  nuclei.  The  latter  is  a  transparent,  colorless 
Bbiiling  moinbraiie,  perfonitvd  with  smidl  elongated  apertures  (hcoco  the  nam^ 
frnertrattd),  and  marked  with  numerous  retietitalions.  Tliis  layer  is  perfectly 
smooth  when  the  artery  k  distended;  but  when  empty  preaeuts  numerous  loogi- 
tudinal  and  trnnsven<ie  folds. 

In  arteries  above  the  .size  of  the  capillaries,  the  elastic  layer  is  very  delieate, 
and  the  epithelium  clearly  <Iemon»trable. 

In  arleriea  of  less  than  a  line  in  diameter,  tlie  internal  coat  con.iists  of  two  layers, 
as  above  descrilwd;  but  in  medium-sized  arterie**.  several  lamella?,  composed  of 
clastic  fibres  and  connective  tissue,  arc  interpased  between  thecjiithelialandetastio 
coats.  In  the  largest  arteries,  the  inner  coat  is  usually  much  thickened,  especially 
in  the  aorta ;  and  consists  of  a  homogeneous  substance,  occasionally  striated  or 
fibrillatcd,  traversed  by  longitudinal  elastic  networks,  which  are  very  fine  in  the 
lamella)  imfcodiately  beneath  the  epithelium,  but  increase  in  thickness  from  within 
outwards.  The  internal  and  middle  coats  are  separated,  by  cither  a  dense  elastlo 
rvticuluteil  coat  or  a  true  fenestrated  membrane 

The  middle  Mat,  thJekcr  than  the  precLMlin:^  consists  of  muscular  and  clastic 
fibres^  and  conncetive  tissue,  disposed  chicllv  in  the  transver»:  direction.  In  the 
larjiest  arteric^t,  this  cout  is  oi  grout  thickness,  of  a  yellow  color,  and  highly 
e]a.-4io ;  it  diininiithes  in  thickness,  and  becomes  redder  in  color  as  the  urteriea 
become  smaller,  becomes  very  thm.  and  finally  dii»ap|war8.  In  umail  arteries,  Ihia 
coat  is  purely  muscular,  consisting  of  muscular  fibre-eclls  united  to  form  lamellieT 
which  vary  in  number  according  to  llie  size  "f  the  arlerict,  the  very  .imall  artt'ries 
havin;;  only  a  single  layer,  and  thato  not  larger  than  the  I'gth  of  a  line  three  or 
four  layers.  In  arteries  of  medium  sizi^  this  coat  becomes  thicker  in  proportion 
with  the  size  of  the  vessel ;  its  layers  of  muscular  tissue  are  more  numerous;  and 
intermixed  with  numcroua  fine  elastic  fibres  which  unite  to  form  broad-meahed 
networks.  In  the  lar;rer  vessels  of  this  elass,  as  tho  femoral,  superior  mesenteric^ 
oculiac,  external  iliac,  brachial,  and  popliteal  arteries,  the  clastic  fibres  unite  to  form 
Uinclhw,  which  alternate  with  the  layers  of  museular  fibre.  In  the  largest  arteries 
the  muscular  tissue  is  only  slightly  develo[>ed,  aud  forms  about  oue-third  or  one- 
fourth  of  the  whole  substance  of  the  middle  eoat.  This  is  especially  tho  cose  in  tho 
aorta,  .and  trunk  of  the  pulmonary  artery,  in  which  the  individual  cells  of  the 
muaaular  layer  are  imperfectly  formed ;  while,  in  the  carotid,  axillary,  iliac,  ajid 
Rubclavian  arterie^^  the  muscular  tissue  of  the  middle  coat  is  more  developed. 
The  elastic  lamelbe  are  well  marked,  may  aminint  to  l\(ty  or  sixty  in  numl>er,  and 
alternate  regularly  with  the  layers  of  musi:u  lar  fibre.  'I  hey  an;  most  dLttinct,  and 
arranged  with  most  regularity,  in  the  abdominal  aorta,  innominate  artery,  and 
eomrauu  carotid. 

Tho  external,  or  areolar  and  clastic  coat,  the  thickest  of  the  tlirc<\  consists  of 
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connoctiTfi  tissue  and  elastic  fibres.  It  is  very  thin  in  tlie  largest  nrteries ;  bnt  in 
tlioscuf  medium  size,  and  in  small  arteries,  isiis  tliicka^or  thii.'kt,-rtliitii  tliv  midille 
coat.  In  i-iniin  !irt«ricH,  this  coat  wnsista  of  connective  ti»:iueand  fine  elaKtic  flbiv*. 
Iw  arteries  ruthL-r  larger  tbun  tlic  rapillarie*,  llie  cla-flio  fibriis  are  wanting;  the 
coiiuoctivc  tissue  vomposiii)^  tbwcont  bocomiiig.  the  nearer  it  approaches  theonpil- 
lariiM,  more  homogeneous,  V-ing  gr-adunlly  reduced  to  a  thin  membranoas  envelope 
vliicli  tlmdly  disappears.  In  aniclevt  ot'  medium  ttize,  thiet  coat  is  composed  of 
two  distinct  layers,  an  inner  oimposetl  of  elai*lie  tissue;  an  outer,  composed  of 
connective  tiswue,  containing  elastic  networks  irregularly  connected  with  each 
otlier.  Tlie  inner  ola-iiic  layer  is  very  distinct  in  ibe  carotid,  femoral,  brachial. 
profunda,  mesenteric,  and  cccliac  arteries,  the  elastic  librea  being  often  arranged  , 
in  lamellie,  VH 

Some  arteries  have  extremely  thin  coats  in  ]>roportion  to  their  mm  :  this  ii^" 
especially  the  case  in  those  situated  in  the  cavity  of  the  crunium  and  spinal  vanal, 
difibrcncc  depending  upon  the  greater  thiuiiossof  the  cxturuitl  and  middle 

Bts. 

The  arteries,  in  their  distribution  thronphont  the  body,  are  included  in  a  thin 
areolo-tibrous  inve-«tmont,  which  forms  witnt  in  e-alled  itieir  sheath.  In  the  limbs, 
thiji  is  usually  formed  hy  a  prolongation  of  the  deep  Ciiscia;  in  the  upper  part  of 
the  thigh,  it  consists  of  a  continuation  downwards  of  the  Iransversalis  and  iliao 
fascia!  of  the  abdomen ;  in  the  neck,  of  a  prolongation  of  the  deep  cervical  bscia. 
The  included  vessel  ia  loosely  connected  with  its  sheath  by  a  delicate  areolar 
tisane,  and  the  sheath  usually  incloses  the  accompanying  vems,  and  sometimes  a 
nerve.     Some  arteries,  as  those  in  the  cranium,  are  not  included  in  sheaths,  ^H 

All  the  larger  urtcries  are  supplied  with  bhxHivessels  like  the  other  organs  of^H 
the  bo(Jy;  they  arc  called  va^a  t'nsorum.  These  nutrient  vessels  arise  from  a 
braueh  of  the  artery  or  frtira  a  nirichhoring  vessel,  at  some  cousiderable  distance 
from  the  point  at  which  they  arc  distributed;  tlioy  ramify  iu  the  loo«e  areolar 
tissue  connecting  the  artery  with  its  sheath,  ami  are  distributefl  to  the  oxtcnial 
and  middle  coats,  and,  according  to  Arnold  an<l  others,  supply  the  internal  coat. 
Minute  veins  serve  to  return  the  blood  from  tboso  vessels;  tiiey  cinpt^theinK-lvcs 
into  the  vcnaj  cmnites  in  connection  with  the  artery.  Arteries  arc  also  provided 
•with  nerves;  tliey  are  derived  chiefly  from  the  sympathetic,  but  partly  from  lh« 
cerehro- .spinal  system.  They  form  intricate  plexnses  upon  the  surface  of  the  larger 
trunks,  the  sm.iner  branches  being  usually  accompanied  by  .lingle  filaments ;  their 
exact  mode  of  distribution  is  unknown.  According  to  Kiilliker,  the  majoriiy  of 
the  arteries  of  the  brainandspinalcord,  those  of  the  choroid,  of  the  placenta,  as  well 
aa  many  arteries  of  muscles,  glands,  and  membranes,  are  unprovided  with  them. 

The  smaller  arterial  branchea,  excepting  those  of  the  cavernous  structures  of 
the  sexual  organs,  and  in  the  uterine  placenta,  terminate  in  a  network  of  vessels 
which  pervade  nearly  every  tissue  of  the  body, '  These  vessels,  from  their  minute 
size,  are  tennwl  capillaries  (capUlrts,  "a  hair").  They  arc  interposed  betweeu  the 
emnllest  branches  uf  the  arteries  and  the  eommenciag  veins,  coiuilitnliiig  n  net- 
work, the  brancliCT  of  whifh  maintiiin  the  sjiine  diameter  throughout,  the  mealies 
of  the  network  lieiiig  more  uniform  in  shape  and  siie  than  tboee  formed  by  tlie 
anantomoses  of  the  small  arteries  and  veins.  ^^ 

The  diameter  of  the  capillaries  varies  in  the  difli^rent  tissues  of  the  body,  thei^H 
nsual  size  being  about  ^Anth  part  of  an  inch.     The  smallest  are  those  of  tbtf 
brain,  and  the  mucous  membrane  of  iho  intestines;  the  largest,  tliose  of  the  skin, 
and  Ibe  marrow  of  bonea. 

The/omi  of  the  cajtillary  net  varies  in  the  different  tissues,  being  mo(h6catiooa 
chiefly  of  rounded  or  elongated  mcshos.  The  roundrd  form  of  mcsb  is  most 
common,  and  prevails  where  there  is  n  dense  network,  as  in  the  lungs,  in  n>OHt 
glands  and  mucous  membnmes.  and  in  the  cutis;  the  meshes  being  more  or  lees 
angular,  sometimes  nearly  (luadrnngulnr,  or  polygonal ;  more  frcqiiently,  irregular. 
Ehngaliil  meshes  are  oliserved  in  the  bHn<lI(M  of  fibres  and  lul>eK  eonipoxing 
muscles  and  nerves,  the  meshes  being  usually  of  a  ]iamlIelogriuti  form,  the  long 
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axis  of  t)i«  mesh  running  pnralk-l  villi  the  long  axis  of  tlie  norve  or  tiliro.     Some- 
times the  cajiillariet  have  a.  Imj/hiJ  arrangtiment,  a  single  vi»Ae1  nrojocttn^  from 
the  coiamon  n«>lwork,  and  returning  after  forming  one  or  more  loo^s,  ox  in  tli4j 
papilla  of  the  tongue  and  skin.  j 

The  Dumber  of  tlie  capillaries,  and  the  size  of  the  raeshea,  determine  the  degree  | 
<^  vascularity  of  a  part.     The  closest  network,  and  the  smallest  iiiu-rspttce^  are 
found  in  the  lungs  and  in  the  choroid  coat  of  the  eye.     In  the  Uver  and  lun^^the 
interspaces  are  smaller  than  the  capillary  vessels  thcmsL-lvcs,    In  the  kidney,  in 
the  conjunctiva,  and  in  the  cutis,  the  interspaces  arc  from  three  to  four  limes  aa 
large  as  the  capillaries  which  form  them;  and  from  eii-ht  to  ten  times  a^i  large  aas 
the  capillaries  of  the  brain  tn  their  long  diameter,  and  from  four  to  nix.  times  aa' 
large  in  their  transverse  diameter.     In  the  cellular  coat  of  the  arteries,  the  width 
of  the  mesiies  is  tvn  tiincH  that  of  tliC  capillary  vcascls.    As  a  general  rule^  the 
more  active  the  fUnetion  of  an  organ  is,  th«  closer  is  its  capillary  net,  and  the 
larger  ita  aupply  of  blood ;  the  network  boing  very  narrow  in  all  growing  part^ 
in  the  gland-t,  and  in  the  mucous  membranes ;  wider  in  bones  and  ligamentt,  which  j 
are  comparatively  inactive;  and  nearly  altogether  absent  in  teudona  and  cartilage%  j 
in  wbtc-Q  very  little  organic  change  occurs  s^r  their  formation.  ' 

JStmciun.  The  wait  of  the  oajiillarii^s  a>nfli.tt  of  a  fine,  tran-iparent,  homogc- 
oeous  membrane,  in  which  are  imbedded,  at  intervals,  minute  oval  corpuscles, 
probably  the  remains  of  the  nuclei  of  the  cells  from  which  the  vessel  was  origi- 
nally formed.  The  largest  capillaries  have  a  trace  of  an  epithelial  lining,  and  a 
few  filaments  circularly-  disiHrrscd, 

In  the  descripti«)n  of  the  arteries,  we  slmll  first  eonsi<ler  the  efferent  trunk  of 
the  .lystemie  otreulation,  tlio  nnrla,  and  its  brauelics ;  and  then  the  efferent  trunk , 
of  the  pulmonic  circulation,  the  pulmonary  artery. 

The  Aokta. 

The  aorta  (iopr^,  arteria  magna)  is  the  main  trunk  of  a  series  of  vcasels,  which, 
arising  from  the  heart,  convoys  tlio  red  oxygenated  blood  to  every  part  of  the ; 
body  for  its  nulrilion.  Tbia  vessel  eotnmcncea  at  the  upper  part  of  the  left  vca- ' 
tricle,  and,  after  a^^eending  for  «  short  diHtnticc,  arches  biickwanls  to  the  left  side, 
over  the  root  of  the  left  lung,  deficeiids  within  the  thorax  on  the  left  side  of  the 
vertebral  column,  masses  through  the  aortic  opening  in  the  Diaohragm,  and  enter- 
ing the  abdominal  cavity  tentiiuatit!!,  cousiderably  diminished  in  size,  oppotite 
the  fourtli  lumbar  vertebra,  where  it  divide^n  into  the  right  and  left  common  iliac 
arteries.  Hence  its  subdivLtion  into  t)ie  arch  of  the  aorla,  tlie  thoracic  aorta  and , 
the  abdominal  aorta,  from  the  direction  or  ])osition  poculiar  to  each  part. 

Akch  ok  thk  Aorta. 

/>Msn/i«ii.  In  onltr  to  PMiaine  the  nroh  orihe  aortu,  the  llionu  «houlcl  be  opened,  bv  itivli 
Idjt  tli«  PHrtllafceB  uf  tlie  ribg  oa  each  «iilii  ot  ihv  Mt'ruiiin.  autl  raJHinf  lliin  bouv  rrc>m  below  np- 
wnrib,  finil  ihi^  cnwiofr  lhron(r)i  thr  giproiim  on  n  Wrl  wiih  ii«  nrUciilntluo  witli  ilie  claticte. 
By  Ibii  mconi,  Ihi-  n-Iaiioni  of  the  large  vtmiclN  to  ike  upper  border  of  tbo  stcrauin  and  root  of 
Uiu  neck  urv  kept  io  view. 

The  a«:h  of  tlie  aorta  extends  from  the  origin  of  the  vessel  at  the  upper  part 
of  the  left  ventricle,  to  llio  lower  bonier  of  the  Ixxly  of  the  third  dorsal  vertebra, 
At  its  coinmcnecmcnts  it  A.«cends  bi'hind   tht>  sternum,  obliquely  upwards  and 
forwards  towards  the  right  side,  and  op]x.Jiiie  the  upper  bi)rder  of  the  seoond^ 
costal  cartilage  of  the  rigiit  side,  passes  transversely  from  right  to  left,  and  from  j 
before  backwards  to  the  left  side  of  the  second  dorsal  vertebra;  it  then  descends 
upon  the  left  side  of  tbo  body  of  the  tliird  dorsal  vertebra,  at  the  lower  border  of  i 
vnich  it  becomes  the  thoracic  aorta,     Ilcncc  this  portion  of  the  vessel  is  diridedj 
into  an  ascending,  a  transverse,  and  a  descending  portion.     The  artery  in  its  course] 
describes  a  curve,  the  convexity  of  whieh  is  diruclcd  upwards  ami  to  the  rigbG 
ft     side,  the  concavity  in  the  opposite  direetioo. 
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ARTKKIES. 


Ascending  Pabt  of  tok  Abcit. 

Tht;  ftsccn<liii;»  portioa  of  the  arch  of  the  aorta  is  about  two  inches  in  length,! 
It  «)imDuiiW!»  lit  liio  iifijHT  part  ol'thu  left  ventricle,  in  front  of  the  left  nurieiilo-I 
vtntriuulur  oriticw.  nini  opposite  the  mitWle  of  the  etenium  on  a  line  with  its  i 
junction  to  the  third  oostiil  eartiUfn; ;  it  pusnGS  obliquely  iipwjmis  in  lh«  direction ; 
of  the  heart's  axiji,  to  the  right  siJe,  m  nigh  as  the  upiier  bonier  of  the  seciwft 
costal  cartilage,  de^nbing  a  flight  curve  in  its  course,  and  being  situated,  vbeoj 


Fig.  S05.— Tbe  Arcb  uf  iLo  AurlA  »ii<I  iU  UriLiichHii. 
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distended,  almut  a  (|uarter  of  an  inch  l>eliind  the  posterior  surface  of  the  ^tcnium, 
A  uttlc  above  its  commenoemt'nt,  it  is  somewhat  enlarged,  and  prcdentd  three  Miiull 
dilatutiuns,  called  the  aiwises  of  the  aorta  (ainuses  of  Valsalva)  opposite  to  which 
arc  nttaehwl  the  three  semilunar  valvea,  which  servo  the  purpose  of  preventing 
any  regurgitation  of  blood  into  the  cavity  of  the  ventricle.  A  raction  of  the  aorta 
opposite  thin  part  ha«  aitomcwhat  triangular  Sguro;  but  below  the  attachtnenl  of 
the  valves  it  iji  circular.  Thi«  portion  of  the  arch  is  contained  in  the  ca%*ity  of 
the  pericardium,  anil,  together  with  the  pulmonary  artery,  is  invested  in  a  tube 
of  serous  membrane,  coutinueii  on  to  them  from  the  surface  of  the  heart. 


ARCH  OF  AORTA. 
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Retatiftnt.  The  asccnJing  part  of  the  arch  is  oovcred  at  iw  commencement  by 
the  trunk  of  th«  pulmonary  uricry  and  tUo  right  auricular  appendage,  and,  higher 
up,  U  separated  trx>m  tho  sternum  by  the  pericardium,  Home  loose  areolar  tiasu~ 
and  the  remains  of  the  thymus  gland ;  be/inid,  it  rests  upon  tho  right  pulmoniu 
reesela  and  root  of  the  right  lung.  On  the  right  side,  it  is  in  rciatioa  with  tlw) 
superior  vena  cava  and  right  auricb;  on  thv  kf't  tide,  with  thu  pulmonary  urtery||. 

Plan  of  the  Relatio.v3  of  tob  Ascending  Part  of  tue  AitcH. 

Putmonnry  ortcry. 

Itiglit  auricular  «|tpradiit[«^ 
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B«inftiiii  of  tkfinQS  ^laDiL 


Riifiit  tide. 
Svpvriur  vi-ua  cav&. 
Bight  kunclc. 


adiu. 
rmiaa. 


Lfjl  a'de. 
PiUmMUujr  artuiy. 


B'hind. 
Right  pn)innnarjr  fTtMlf. 
Root  of  right  i^ug. 

Tbassvebse  Part  of  tub  Abch. 

The  Moond  or  transTerRo  portion  of  tho  arch  commences  at  Uie  upper  border  of 
tbe  secxind  oo»to-stemal  articulation  of  the  right  Kide  in  fW>nt,  and  )iiu()H:fl  &cna 
right  to  leA,  and  Irom  before  bockwanbi,  u>  the  lell  Ride  of  the  tiecond  dorsa| 
rert«brm  behind.  Its  upper  border  ia  usually  about  an  inch  below  tho  uppa 
tnargta  of  the  stemtun. 

Helaliom.  \\B  anterior  surface  is  covered  by  tho  left  pleura  and  lung,  aod 
eroded  towards  the  left  Bide  by  the  lell  pnenmogastric  and  phrenic  nerves,  and 
cardiac  branches  of  tbo  sympathetic.    Its  potterior  surface  lies  on  the  traohen, 

J'uat  aI>ove  iU  bifurcation,  on  the  great  cardiac  plexus,  the  ccsophagus,  thoraciti 
uct,  and  left  recurrent  laryngeal  nerve  lis  npper  border  is  in  relation  with  the 
left  innominate  vein;  and  from  its  upper  part  arc  given  off  tho  innominate,  left 
carotid,  and  left  subclavian  arteries,  ay  its  httrr  bonier,  with  the  bifurcation  of 
the  ptitmonary  artery,  and  the  remainsof  the  duetu«art«riosu8,  which  is  connected 
'vrith  the  left  division  of  that  ve!>scl;  the  left  recurrent  laryngual  nerve  winds 
round  it  from  before  backwards,  whilst  the  left  bronchus  passes  below  it. 


Plan  of  tqe  Relations  of  the  Tbansvebse  Pakt  of  the  Abch. 
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ARTERIES. 


Debcesdinq  Part  of  thk  Abch. 

Tbe  desceoding  portion  of  the  arch  has  a  strajglit  diroction,  in(;liQing  dowDws 
on  tlie  left  siJe  of  the  liody  of  the  third  doraal  vertebra,  at  the  lower  border 
whiuh  it  liecomcH  the  thoracic  aorta. 

Reiatiom.     lu  anterior  surface  is  covered  by  the  pleura  and  root  of  the  lel^ 
lung ;  bdtind,  it  lies  on  tho  left  side  of  the  body  of  the  third  dorsal  vertebra.     (' 
its  right  side  Uc  tbe  cuiiopbugiu  uiid  tboruciu  duct;  oa  it«  te/l  tide  it  is  oorer 
by  the  plcuru,. 

Plan  of  tue  Relatioss  of  tite  Descf^'dino  Part  of  the  Akcii. 
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B'hind. 
Lnft  side  of  body  of  Ibird  dorsal  vertebra, 

Tho  ascending,  transvera?,  and  de-sconding  portions  of  tho  arob  vary  in  position 
according  to  the  inoveiniinLi  of  reiijiiration,  being  lowered,  together  with  ihe 
trachea,  bronchi,  and  pulmonary  vcisols,  during  inapiratiou  by  tlie  dosc<:nt  of  tbe 
Diaphragm,  and  elevated  during  expiration.  wh(.'«  tho  Diaphragm  HsvendA.  These 
movements  are  greater  in  tbe  ascending  than  tho  trauaverHe^  and  ia  tbe  laitec. 
than  the  descending  part. 

I\ctilian'lie».  Tbe  helgbt  to  itliii-li  iha  auHa  rises  in  tho  chrst  is  ncrially  abaiit  a&  inch  briow 
tlie  umjor  border  of  tbe  eleninm ;  biii  il  luuv  u^eend  nearly  In  the  top  of  thni  booQ.  OccadtoiMll; 
it  18  found  un  inch  nad  n  balf,  mom  rnrelj'  tnrec  incbi-i,  billow  thi:i  tioial. 

DirrxUrm.  Knincliroes  lliu  unrta  urcliei  over  ihu  rant  uf  the  righl  inntend  of  the  Irft  IUDE'.  *s 
in  bird*,  and  pnnses  ilowu  un  the  ri^bt  side  of  tbo  dpine.  In  soch  ease*,  ftti  Uw  \'acer%  of  ike 
lliurucio  and  ubduminnl  cavities  are  transposed.  I.es8  frcqiienll}-.  t)ic  nortn.  after  )tr«biii|r  uver 
Ibe  root  of  the  right  lunc,  tf^  iljretleil  tn  il«  nniial  poallinn  nii  Ihn  kft  aide  of  the  spiae.  ihls  |>ecii- 
lisiril;  ant  being  accompanied  by  any  trnnviioiiilion  of  the  Tixcrurn. 

Conformalinn.  1'he  aorta  oKcaBioually  divides  into  un  aBtcndiufr  oiid  ■  deseending  trunk.  M 
in  It^e  quadrupeds,  the  former,  dtrvn'led  vertically  npnardn.  subdividing  Imu  tlitvr  broncbM, 
to  supply  tbe  head  and  upper  rxtreraitics.  ^omeiimei)  the  aorta  subdivides  twu  after  iix  orisni 
into  t«'o  branches,  which  noon  ronnile-.  In  one  of  ihi-NR  eases,  the  (esophagim  and  (mchi^a  were 
fonnd  to  puss  through  the  ialerval  left  by  their  division ;  this  ia  tbe  normul  cixidition  i>[  the  TtMel 
in  tho  cvpUtiu. 

Surp/iVo/  Anatomy.    Of  all  the  rensels  of  the  arterial  system,  tb*  aorlo.  and  more  Mpecitllj 

il8ari\  is  most  freijuentty  Iheneiit  ofdinense;  hence  it  is  impurianl  to  consider  Bone  of  IW 
consof^uencrs  that  may  ensue  from  niieiirimn  of  tbi«  port. 

It  wdi  be  remctnliered  that  the  ascendiuK  part  oft  ha  arch  is  eontnined  in  Ihcpermin&HIB.Jnn 
behind  tilt'  sternum,  its  eommeneemeDt  lieinuf  crossed  by  the  pulmonary  artery  and  ri([ht  auricular 
ftpueadage.  buvin);  the  root  of  the  riehl  hing  behind,  tne  vena  cava  od  ihc  ri^'bt  >ide.  and  the 
pulmonary  arleiy  and  li-ll  auricle  on  the  ic(t  side. 

Ancuriim  of  llio  a^ceudluR  norto.  iti  the  situation  of  the  aortic  sinnses.  in  the  gr«al  majority 
of  cuiiojii  ulfi-cis  the  riebt  coronary  sinus ;  this  is  mainly  owioK  to  the  rejrurgitalion  of  bl<.>ud  upon 
the  ainunes,  takioij;  place  chiefly  on  Ibe  ri|ibt  anterior  aspect  of  the  vessel.  ,\»  the  anc^rismal 
sac  enlurpig.  it  may  compress  nny  or  nil  of  the  structnrts  in  immediate  proximity  wiih  il,  hot 
chiefly  projects  lowurds  the  riplit  anterior  side ;  nod,  c onsen n^ntly.  inlcrren-*  mainly  with  thoic 
(truetures  that  have  u  correapouding'  n'lation  with  the  vessel,  in  the  majority  of  coses,  it  buntj 
in  the  cavity  of  the  pericunliuui.  the  palietit  suddenly  drops  down  dead.  and.  upon  A  pott-oiorlMD 
examination,  the  pericardial  l>ag  i«  found  full  of  blood ;  or  it  may  conipniM  tbe  ri^ht  aaricle.  or 
the  pulmonary  artery,  nnd  adjoininif  part  of  the  riglit  ventricle,  B4id  open  into  ooo  or  the  Other 
of  these  pari*,  or  [I  mny  comprew  ibe  »uperi(>r  covn. 

Aneiinitni  of  the  a>>L'ODdiQ|;  aorla.  orii-iuntinE'  a)>ove  the  slnutes.  most  frertneiitly  implieatt^ 
the  right  anterior  nail  of  the  vessel ;  this  is  proliably  mainly  owiBg  to  the  blooil  bving  impelled 
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kgttiatt  iki»  ptrt.  The  dircctinD  of  the  nnpuri^ni  is  also  Glrii<8f  towards  the  right  of  the  mediaB 
line,  ir  it  aitaina  ■  largv  rixv  anil  proirrtii  dim-nrd!!,  it  mnr  aliuirb  the  alcniDD  and  the  ckrti- 
Ugei  of  llw  rilM.  usually  oa  the  right  aiUi-.  und  Hppear  lu  a  paliuliDtc  lumor  OD  tbe  rroai  ot  the 
eheot,  Jiiit  hrliiw  iht<  mnDuliriiiia  ;  or  it  uny  bunt  into  llw  pericardium,  Of  may  comprow  or  timt 
open  into  the  riRht  liint;.  the  li'achfn,  l>riiiii:Vii.  or  atsopbagus. 

BtifimiiiiK  the  tmuivtrtu  pari  nt  tho  arch,  the  ituiU-nt  ii  trmindocl  that  the  r^M^I  lie*  on  thn 
Inclim.  the  Ofsoplinijus.  uud  Iboracic  duct:  that  the  rveiirn-al  btrugenl  oeoe  niudti  nruuad  it ; 
and  iliat  fToin  its  upper  part  arc  ^-ivcu  ull'  thri<e  lar|^  truuks.  which  suppiv  lh«  head.  neck,  and 
nppr  rxir«n)itic8.  Now  an  an<tnriEinnl  tumor  takiQg  orida  Trom  Ihi^  poM^'rior  init  or  right 
upe'l  of  the  vcMel,  itii  mnxt  uaual  sitv,  ma;  prrM  apoo  uc  tnu-lioa,  impede  ihc  tirenthiog.  nr 
prodoKP  r.oagh.  hiemoptj-jis,  or  alridulcma  breuthing.  or  it  may  uliinmli'l}'  burst  inio  that  tube. 
jiroduriiiK  fatal  heiuorrhagi;.  Al-uiu.  ila  preisure  ud  lb«  lorjuscttl  uervea  uiuj  give  rise  to  STmj'. 
toms  winch  so  aeoiiratvlv  rMvmliTe  thu^e  uf  taryngitia,  Ibat  the  opE'ruliuu  uf  tracht'utuuiy  bat  m 
some  casrn  been  re^i>rl''(l  lo  frnm  ihe  giippoHilion  that  disenm  Psisted  in  l.he  larvnx  :  or  it  may 
presi  upon  the  Ihciroeip  diii't.  and  deslroj'  life   Uy  inatillion ;  or  it  m.iy  involve  the  o^sophagnf, 

eroduciug  ilyjiphugia;  or  may  burst  into  this  lube,  when  fnlul  hrmorrhnjfe  will  occnr.  Apiin,  the 
lomiiiniil'?  after)',  or  the  kit  curtitid.  or  bubcluvinn.  may  br  ao  obstructed  by  elotn.  ax  to  pniduca 
a  wi^kne^B,  or  even  a  diaappL'arauce,  ot  ibi'  puW  in  one  or  the  oilier  wriil ;  or  the  tumor  may 
preu-nt  iisc'lf  at  or  aboro  iho  manubrium,  generally  either  in  the  median  line,  or  to  the  right  of 
ifac  ilernum. 

Aui-urum  affecting  the  descending  part  of  the  arch  in  nnunlly  dircclrd  bnckwardit  and  to  the 
left  eide,  eauiing  abBOrplion  of  the  vertebm;  and  eorn'upimding  rihn ;  or  it  may  pri^jii  upon  the 
tnchen,  loft  bronchus,  o-xophagua.  aud  tbc  right  and  left  lungs,  generally  the  latter.  AVheti  rup- 
tofv  of  the  FBC  oficnm,  thi«  nfTially  tukes  plut-e  into  the  1«[1  pleural  caniy;  less  freqiicnily  into 
tbo  left  bronchtu.  the  right  pleuni.  or  into  the  i>ubgiani.'i^  of  The  Inogs  or  trachea-  In  Ihii  fonn 
of  knearistB,  puio  U  alnnut  u  conttant  and  charncleriyiic  ivmotom,  exiating  eilbcT  in  the  buck  ur 
cbMt,  nod  uRiiklly  nidialiug  from  the  .ipinti  oroond  the  left  side.  This  BjTOptom  depends  npoa 
the  ancuritmal  sac  coroprcgsiog  the  loieruustal  tien'es  against  the  bone. 

Bbanches  op  TUK  AltCH  OP  THE  AORTA  (figa.  205  and  20R). 

Tlie  branches  given  off  from  the  nrch  of  tbe  aorta  are  five  in  number.  TVo 
of  small  .*ize  i'rom  llie  a.-dretiiling  portion,  llic  right  ami  left  coroDary ;  and  three  of 
large  mm  from  tlie  transverse  porlion,  the  iunoiniDate  artery,  the  lei\  cargtid,  and 
Ui«  lel\  ita))clavinn. 

ften/mnffM.  PotHion  of  tht  DranrUea.  Tbe  bmnrhes.  in.iteud  of  arising  from  the  liighMt 
part  of  the  nrch  (1h>^ir  uvual  pcnition).  may  be  moved  more  to  the  right,  arising  from  the  com- 
nipiifemeTii  of  Ihii  tmnsverse  or  upper  iiurt  of  the  ascpndjng  porlion;  or  the  dintnnec  from  ono 
another  at  their  origin  may  bo  incrcaBril  or  diminiKhrd.  the  most  freigneot  cliaag«  in  Ihia  rcsipuct 
being  Iho  approximiilion  of  the  left  carotid  lownrdu  the  iunominnle  arlet7. 

Tli-y  Sitmhr^r  of  ibe  jiriinary  bmnelien  may  be  rvduced  to  two  :  the  left  carotid  arielDe  from  the 
InnumtDale  nrlcrr.  or  (more   rundy)  Iho  earutid  and  subclavian  nrlerica  of  the  left  tide  aricintf  i 
from  a  left  innommntn  artery.     But  the  nnmber  may  lie  inrreniird  to  four,  from  the  right  earotia  ' 
and  nubclaviiin  arteries  nrifing  din'ellv  from  the  noHn,  the  iniioniinale  Iwing  aboeot.     In  tnoat  I 
of  these  latlpr  eajeit,  the  right  subclavian  arose  from  the  left  end  of  the  arch ;  In  other  cases,  ft 
nan  the  ^eoiid  or  third   bntucli  given  off  inilend  of  the   first.     Lastly,  the  nnmber  of  Imnki 
from  the  arch  may  be  inereaoerl  to  five  or  nil ;  in  these  iuilauces,  ihe  citcmal  and  inlemal  oaro- 
tidn  arose  separately  from  the  arch,  iho  common  carolid  being  absent  on  one  or  both  sides. 

V''ital  X-imhrr.  hiti  ArraHijemttU  diff'Ttnt.  When  ihe  aorta  nri'he^i  over  to  the  right  *idc,  Ihe 
three  brauehes  have  an  nrrnnipTment  tlic  reverse  of  »hnl  is  usual,  the  inuominute  »up]ilyiug  the 
left  tide ;  ao'l  the  carotid  nud  aubelavian  lirhieb  uriae  sepnrHlely)  the  right  side.  In  other  cases, 
where  the  aorta  takes  its  usual  eour«e.  the  two  carotids  mav  I'O  joined  in  a  common  trunk,  and 
the  snbi'lavinns  arise  separately  from  the  krch,  the  right  tnbclavion  generally  arising  from  the  led 
end  of  tbe  arch. 

Srcriudary  Branrha  someliroes  nrtsc  from  the  nrch ;  most  commonly  it  is  the  left  vertebral, 
which  usually  lakes  ori)i;in  between  ihL-  left  carutid  and  left  snbclaTinn,  or  l>eyond  ihem.  Some- 
times a  thyroid  branch  is  derived  from  the  arch,  or  tho  right  internal  mammary,  or  left  vertebral, 
or,  mon  rarely,  both  Tcrtebr»U. 

The  Cobosarv  Arterie3. 

The  coronary arteriea  sapply  the  heart;  tliey  are  two  in  number,  right  and  left, 
ariHing  near  tbe  commcncemeiit  of  tbe  aorta  immediately  abovo  the  free  mmr^n 
erf  the  semilunar  valves. 

Tlic  Itii/ht  Coronary  Artery,  about  the  size  of  a  orow'a  guill,  arises  ftom  the 
iiorta  iiiii»odiat«1y  above  th«  free  margin  of  tbe  right  semilunar  valve,  between 
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the  pulmonnrv  artery  nnd  tbe  appendix  of  the  right  turiclc    It  pones  forward 
to  tlic  riglil siile  in  llie  groove  betwwja  the  rigbt  uuriole  aiid  ventricle,  u»d,  curvinl 
around  tue  right  bonier  of  the  heut,  riin:«  itluiig  iu  [>o«turior  iturface  ufar  as  thai 
posterior  interveiitrioular  groove,  whore  it  diviiitw  into  two  branches,  one  of  whwl 
continues  onward  in  the  groove  between  the  left  auricle  and  ventricle,  and  an(»j 
tomo.seii  with  ihe  left  coronary;  ih«  other  (leswiends  along  the  posterior  interr| 
ventricular  furrow,  supplyiiiK  branches  to  both  ventricles,  and  lo  the  septur 
anoiitomo-iing  at  the  apex  of  tlie  heart  with  the  descending  branch  of  tbe  le 
coronary. 

Thia  vessel  sends  a  large  branch  along  the  thin  margin  of  the  right  ventricle  to 
the  apex,  and  numerous  small  brancheit  to  the  ri^ht  auricle  aud  vcatrictc,  atid^ 
commencement  of  the  pulmonary  artery. 

The  Lf/t  Coronary,  smaller  than  the  former,  arises  immediately  above  the 
odgD  of  the  l«tl  iMjmiluiiar  valve,  a  little  higher  thaa  the  right:  it  piisecit  forwu 
hctwocn  the  pulmonary  artery  and  the  left  appendix  auricula.-,  and  deaKonds 
obliquely  towiinlj*  the  anterior  intcrventrieular  groove,  where  it  divides  into  two 
branches.     Of  the>w,  one  piisses  transversely  outwurtU  in  the  left  auricuUvventr 
cular  gniove,  and  winds  around  the  left  boRlor  of  the  heart  to  )t«  posterior  surfaoi 
where  it  anastomoses  with  the  superior  branch  of  the  right  coronary ;  tlie  othc 
descends  along  the  anterior  interventricular  groove  to  the  apex  of  the  bear^^ 
where  it  anastomoses  with  the  descending  liram-h  of  the  right  coronary.     The  left 
coronary  supplies  the  left  auricle  and  its  appendix,  both  ventricles,  and  numeroiul^H 
small  branches  to  the  pulmonary  artery,  aud  commeocemect  of  tho  aorta.  ^| 

J^xuliarilitt.  Theec  vvspvU  occnDJoiially  ftrisc  bj  a  comnKPn  trunk,  or  their  Dambcrr  tMf  ht 
Incfpiued  In  three ;  tlio  mjditioD&l  braocb  bt^JDg  of  naftU  stxc.  Mont  Krcl;,  tbac«  an  two  oddi* 
tioool  bnmciivii. 


.and 
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Arteria  Lvn'omisata. 


The  innominate  artery  is  tJie  largest  branch  given  oif  from  the  arch  of  the  sorta. 
It  arises  from  the  commencement  of  tho  transverse  portion  in  front  of  tbe  left 
carotid,  aud,  ascending  obliquely  to  the  upper  border  of  the  right  stemo-clavicular 
articulation,  divides  into  tho  right  carotid  aud  subclavian  arteries.  This  vessel 
varies  from  an  inch  and  a  half  to  two  inches  iu  length. 

Rchdora.  In  front,  it  is  separatcil  from  the  first  bone  of  the  sternum  by  the 
Stcrno-hyoid  and  Slcrno-thyroid  muscles,  the  remains  of  the  thymiis  gland,  and 
by  the  Iwt  innominate  and  rigiit  inferior  thyroid  veins  which  croc«  its  root.  Behind, 
it  lies  upon  the  trachea  which  it  crosses  ouliquelv.  On  the  right  aide  are  the  right 
vena  innominala,  right  pneuniogaslric  nerve,  and  the  pleura;  and  on  the  lf/t  tide, 
the  remains  of  the  thymus  gland,  and  origin  of  the  loft  carotid  artery. 
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Plan  of  tub  Relatioss  or  the  Innokisate  Abtert. 

InfroiU. 
SlemuiiL 

Sterno-hyoid  anil  J?terni>-thjToi(!  mnBclM. 
Itrmaina  i>r  ihyniun  glnnil. 
Lett  iunominiitc  and  right  inferior  thyroid  Trin*. 


Rit/lU  siilf. 
Right  vcDB  innumlDala, 
H'eht  pni^ainogastric  aerre. 

I'lpUTU. 


Ltfl  tide. 
Rcuuiuk  <tt  ibjmai. 
Lett  carotid. 


Behind. 
Tmi-hea. 

Peadianlin  in  potnt  of  divinion.    When  ihc  bifurcntion  of  the  iDQominale  artery  rarie 
from  tlw  point  nborc  mnitioncd,  it  lomelimcs  Daci-nds  ■  coneiderablo  diitaocc  above  tbe  Et«nia1 
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I  or  th»  clavicle:  lets  fnqticDllj  ll  divtdfA  belftw  il.    In  \h«  fonni-r  clau  of  tues.  Ha  l«ae11t ' 
■ay  rxccrd  lora  Jnchrii :  bhi),  In  ih<^  hiUfr.  \j«  reduced  lo  bb  ioch  or  Icsk    Tbce  an  jiouils  oC 
cansideratitfi  liili-rvst  for  iltu  nui^iuio  to  ronrmbcr  in  connccliou  Kiifa  iho  opcMlioa  of  inclmlin^ 
lUi  reaael  in  a  lifraiure. 

Bntitrhfu.  The  arterin  iiiDnniiDiita  occusiuDitlljr  sspplies  a  Ihvrofd  bniacti.  the  middle  llivmid 
aflerf,  wbicli  ancpiirt*  nlun^f  ihe  front  of  ihe  traL-tiea  lu  ihe  tfuriiid  ^IkbiI;  nml  wimeliiui'^  a 
tbjimc  4ir  bruDcliiul  brumli.  'I'hr  It'ft  ruroiiii  i>  rn'i|ui'nllT  joincil  will)  ihr  iniifmiiniiU'  urlrry  at 
iu  orig'ia.  Suini^limi-B.  ibt^re  ii  rni  inniiraiautu  urief}-,  the  iiKbt  nubckviau  Biisiog  liiiX't^lly  li'uni 
tbv  arcli  of  the  aorta. 

Pfrtitton.  When  tho  aorta  arches  over  lo  ihn  right  ude.  the  iunontiDatc  la  directed  to  tbo  left 
iMe  oT  the  neck,  inatcad  of  thu  rittht. 

SuToieal  Anati>my.  Althnii);b  Ihr  nperntion  of  triog  ihi'  innnminnte  ftrtcrr  hM  been  por- 
bmea  b;  aevenl  iiurKFuu>.  fur  ancniriim  of  lht<  [it;bl  lubi'luviiin  rxtriidiiiK  inwnrdu  on  fur  a*  the 
8ca)eBii».  In  no  inaluuce  bun  it  bn^o  uticnilci)  with  survcM.  Au  itujiurUnl  fuct  hA*,  however, 
been  cptablidied.  vis.,  that  ihe  i^irciiUtiuo  in  the  t>url«  tru{i[>licd  li;-  lh<.'  nriery  can  be  lupported 
Kfler  the  operation ;  a  fact  which  ciuinot  but  rticv>ami;e  tnigoitTut  [<•  have  recourse  to  itwaroevor 
Iho  vrccnc}'  of  tho  coau  muj-  iv(|Uin:  it,  noIirilhilADcling  ih^t  it  muni  be  n-^rded  as  pecDliarlj 
buardou). 

Tbo  failure  or  the  operation  in  those  coaea  whi'te  it  ban  been  performed  has  deneiided  on  Bldl> 
teqaeat  repeated  seconilurc  bi'mifrrliui.'*'.  ur  un  iufluniinulii.>ii  uf  tho  Ddjutnin);  jileiir*!  aac  alid 
hUK.  The  m^in  ohniai'If*  to  its  pi>rfi>roiunce  jre,  nii  the  sliidinl  will  pcn-cive  trom  his  diBOCclioo 
of  inis  Ti-niel.  tin  dt-cp  ■iination  behind  and  ticncalb  tho  slernum.  and  the  number  of  important 
Btriic'liircs  whiL'h  xurrouud  jl  in  every  part. 

In  order  to  apply  a  liifitiire  to  ihiii  venue!,  the  patient  is  placed  upon  lib  baclc.  with  Iho 
NbouldcK  railed,  iind  thn  liend  bent  a  Illlto  buekwards.  ho  at  lo  urnw  out  the  artery  rrum  tiehinit 
cite  *l«niam  iiiiu  thi'  nork.  An  Incixion  two  inches  lonjc  b  then  made  along  ih^  anterior  border 
of  the  Hteruu-uiistuiJ  muscK  terminalinjt  at  the  Momal  <Tid  of  the  clavicle.  From  lUiii  point,  a 
second  incieiuD  is  to  be  i^urrieii  ubitut  tbu  iBine  length  alon^  the  npper  border  uf  Ihe  clavicle. 
The  skin  ix  to  be  dis^i'cted  bitck.  und  ike  FluIyHian  bcin^  vxpoaed  must  be  divided  un  a  itir^clor: 
the  ■Icma]  end  of  the  Slorno- moat  old  is  now  brnughl  iulu  view,  and  a  diieclor  being  pawed 
b«neutb  it,  and  cinsu  to  iti  unilor  lurfncc,  $o  as  to  avoid  any  pmall  veiieli;.  it  mutt  bi^  liividcd 
U>liaver«el;  ihruui-hout  the  greater  part  of  il«  attachment.  JVejsing  a*ide  iiuy  loose  cHIuliir 
tbcne  or  ve»eU  ibiit  uniy  now  npprar.  the  Stemo-hynid  and  Sleroo.ihvmid  iiiu»c!e»  wd!  hi-. 
Ciposed.  and  raugt  be  dividi-d.  a  director  lH>ing  prevtoiiily  pnim^  beueuth  them.  1'he  inferior 
thyroid  veini  now  come  iaio  view,  and  muHl  be  curvfully  dniwu  cillirr  upwurdii  or  downniirds,  by 
mcona  of  a  blunt  hook.  On  no  acci.iiint  ehtiulil  the^  vcsM'Iii  be  divided,  ns  it  w>.>nl<l  add  miicb  lo 
the  dilEcolty  of  the  oporation.  and  endanger  its  iillimate  nncreM.  After  teanng  (hroiij;h  a  ctrong 
Abro«eUliliir  luminu.  the  right  carotid  in  brought  into  view,  and  bi-ing  traced  downwurds.  the 
■fterla  [nDifiainula  is  arrived  at.  The  li^fl  vena  ioiiotninul*  should  u»w  be  deprvuHed.  the  right 
vtika  innoniiantii.  the  internal  jugular  vein,  aud  pueumu^attile  ndrve  dravn  to  the  right  sid?.  and 
*  curved  nnruriim  nii'dlo  may  then  be  pa^tTd  aroiin<)  the  (VWOl,  clone  (o  itn  nurfari',  and  In  a 
t&rcctjou  from  below  upwurda  and  inwarda;  care  being  taken  to  nrotd  the  right  nicunil  esc.  the 
(ncfava.  aud  ciiriliae  nerve*.  The  ligature  should  be  npplied  lo  the  artery  as  high  as  pus&lble, 
in  order  to  allow  room  botwei'Q  it  and  the  aorta  fur  ibe  foruiuiion  of  a  coagulnm. 

It  has  been  iii-en  that  the  failure  of  this  operation  depends  eilhi-r  npnn  repeated  Recondary 
hemorrhage,  or  iullammutinn  of  the  pleura)  unc  and  Inng,  The  importance  of  avoiding  the 
thyroid  plexu*  of  vciua  during  the  tinmary  itep*  of  Ihe  opi-rniiou.  iind  the  pleural  tac  wliUat 
including  tlie  vessel  lu  the  ligature,  uiuuJd  be  inuet  corcfally  ailcnded  to. 


COMUOX  CAEtOTIO  AltTEBIBS. 

Th«  oommon  carotid  Artcriet*.  alitiough  occupying  t,  nearly  Bitnilar  position  in 
t1i«  nook,  differ  in  piwition,  anil,  (ron.ieijuontly,  in  their  relatioiiB  at  their  origin. 
Th«  right  carotid  arUca  from  the  arteria  innomiQiita,  behind  tins  right  slcrno- 
clAViouTitr  articulation ;  the  left  from  the  highest  part  of  tlic  arch  uf  the  aorta. 
Tho  left  carotid  ia,  conaequently,  longer  and  placed  more  deeply  in  the  Ihonix.  It 
will,  therefore,  bo  more  convenient  to  dcscnbc  firrt  the  coiirac  and  relations  of 
that  portion  of  the  left  carotid  which  intcrvgnea  bctiFcea  the  arch  of  the  aorta  and 
the  left  stemo-claviculcir  articulation  (hcc  fig.  205). 

The  left  earotid  within  the  thorax  passes  obliiiuely  outwards  from  the  arch  of 
the  aorta  to  the  ro«.)t  cif  the  neck.  In/ronf,  it  i;*  separated  from  the  first  piece  of 
tho  stcmttni  by  llio  SUtrno-hyoid  and  Sterno-thyroid  muscles,  the  left  itinotninate 
vein,  and  the  remains  of  the  tliymus  gland;  behind,  it  lica  on  the  trachea,  uao- 
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phAgQS,  and  thoracic  duct.     Inlernallt/,  it  ie<  in  relation  with  the  arteria  innominat 
tscternalli/,  with  the  left  pneumogaalric  nerve,  and  loll  sabclavian  artery. 


PtAS  OF  THE  Relations  of  the  Left  Common  Cabotip; 
Thoracic  I'obtios. 

In  /null. 

StPrniim. 

Bli^mci-hynid  nnd  .Stcroo-tiif  roid  mnsclM. 

Ijcfi  iimuiotaulr  vdn. 

Boinuiud  uf  tkjnitu  gland. 

.  I.cfl  {incuini>in>'>tric  dcctc. 

CoBnoB     \  I**^  subcluvian  artery. 

TbMMH 


Aitsria  imtoiniiiaU. 


BtA.nJ. 
TrachuB. 
(EsoplisgnB. 
Tbomcic  duct. 


In  th«  neck,  the  two  common  carotids  resemble  each  other  bo  closely,  that 
descrijflinn  will  »ppl^  ^^  Iwth.  Starting  fnmi  ea«h  side  of  the  neck,  each  vessel' 
pnitses  ol>li(iueIy  u]>xvurd!<,  from  behind  the  stcrno-elavicular  arliculalion,  to  a  level 
with  the  u]i[>er  border  of  the  tliyroid  cartilage,  where  it  dividt^  into  the  external 
and  internal  carotid ;  tlie-te  name^  being  derived,  the  former  fronk  its  distribution 
to  the  external  partd  of  the  head  and  iace,  the  latter  from  iu  distribution  to  the 
intemiil  ]>arta  of  the  craniatn.  The  course  of  the  vessel  is  indit;ated  by  a  line 
drawn  from  the  sternal  end  of  the  clavicle  below,  to  a  point  midway  between  the 
angle  of  the  jaw  and  the  mastoid  prooeas  above;. 

At  the  lower  part  of  the  neck  tne  two  common  carotid  arteries  are  separated 
from  each  other  by  a  very  small  interval,  which  corresponds  to  the  trachea ;  but 
at  the  upper  part,  the  thyroid  body,  the  larynx  and  pharynx  project  forwards 
between  these  vessels,  and  give  the  appearauec  of  their  t>cirig  placed  further  back 
in  tills  ((iliitttion.  The  common  csirotid  artery  is  enntaincd  in  a  »he«th.  derlveil 
from  the  deep  cervical  fascia,  which  also  inefoscH  the  iiitenml  jugular  viiti  and 
pneumogiu-^trie  iiurve,  the  vein  lying  on  th«  outer  »idc  of  the  artery,  and  tin;  nerve 
between  the  artery  and  vein,  on  a  platio  posterior  to  both.  On  opening  thd 
sheath,  these  three  structures  are  seen  to  lie  separated  from  one  another,  each 
being  inclased  in  a  separate  fibrous  investment. 

Relations.  At  the  lower  part  of  the  neck  the  common  carotid  artery  is  very 
deeply  fieatoJ,  being  covered  by  the  superficial  fascia.  I'latyana,  and  deep  lascia.  the 
Stcnio-mastoid,  Stcmo-hvoid,  and  Stcmo-thyroid  muBclcs,  and  by  the  Onio-hyoid 
oppoiflte  the  crietjid  cartilage;  hut  in  the  upper  part  of  its  counw,  near  its  ter- 
mination, it  is  more  superficial,  being  covered  men.dy  by  the  intc-guineut,  the 
superileial  fascia,  llatysjna.  and  deep  fascia,  and  inner  margin  of  the  Sturuo- 
ma.<)toid,  anil  is  ooitlalned  in  a  triangular  upace^  bounded  behuid  by  the  Stcrno- 
maatoid,  ulxive  by  the  roisterior  lielly  of  the  Digastric,  and  below  by  the  anterior 
belly  of  the  Omo-liyoicl.  This  part  of  the  arterv  is  crowsod  obliquely  from  within 
outwards  by  the  sterno-mastoid  artery ;  it  is  also  crossed  by  the  facial,  lingual, 
and  superior  thyroid  veins,  which  terminate  in  the  internal  jugular,  and,  descending 
on  its  sheath  in  front,  is  seen  the  descendena  noni  nerves  this  tilament  being  joined 
with  branches  from  the  cervical  nerves,  which  cross  the  vessel  fmm  without 
inwards.  Sometimes  the  dcscendens  noni  is  contained  within  the  sheath.  The 
middle  thyroid  vein  cro:t»cs  it  about  its  centre,  and  the  luiterior  jugular  vein  below. 
Bdand,  the  artery  lies  in  front  uf  the  cervical  purtiuu  of  thu  spioc,  resting  first 


1 


pliarvnx.     On  its  ovler  tide  are  placeil  llie  internal  jugular  vein  and  pneuraoga* 
trio  norve. 

At  the  lower  part  of  tho  neok,  the  int<?mal  jugular  vein  on  the  riglit  side 
rooedea  from  the  arterv,  hut  on  the  left  aide  it  approaches  it.  nml  ofVrii  erruscs  ilit 
lower  part.     This  ia  an  imporlaut  fact  Ut  hear  in  mind  during  tin;  perrunnanou  of 
any  operation  on  tho  lower  part  of  thg  left  common  carotid  art«ry. 
24 
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ARTKRIES. 


Plan  of  the  Eklatioss  of  the  Common  Cakotid  Artert. 


Inlc^merit  aad  fascia. 

Platyaron. 

Sicrno-miuttoid. 

filunio-hviiiJ. 

Stcrao-ldyruid. 


Omo-liroW. 

I'l-Bfcndcrm  noni  dc  rvc. 
StiTOo.innsli)i<!  urtcrv. 
Tlifruid.  liuK'nnl.  nnil  ftieial  vt'iM. 
AoWrior  jugular  »elQ. 


latcnuil  jntruW  *'i<tn. 
pQCDuogosiric  Dorvc 


CamnOB 


Trarhed. 

Tliyrcid  eland. 

lirenrrvnt  krrngval  perve. 

Infirior  ihvruid  *rt«j. 

LurjOJt. 

Pbarynz. 


Sthind. 
Lonpns  colli.  Syin|)iHhctlo  nprrc 

Rcctns  tindcnB  major.  Inferior  tliyroid  artery. 

lii'currcnt  laryugc^al  octre. 

Ptfuliaritirs  at  lo  Origin,  Th*  ri'ijhC  ivmmnn  rarali'd  may  arise  »boTe  or  Mt^vi  iU  ntna] 
pobl  llhe  upper  border  of  the  alemn-clavicular  nrtipulatiou).  This  Tnrlaljun  «ccure  in  i>Ue  out 
of  about  ciutit  cajws  and  a  half,  and  in  more  fr«c|u«iilly  ubove  ihnn  brlaw  ih<-  {iciint  HfHtcil :  or  its 
on^n  may  be  trnDAfi^rrrd  to  tlio  arch  of  the  aorta,  or  it  mny  iiriir  lu  cntijuaction  nilh  the  left 
carolid.  The  le/l  common  carolut  vnricfi  more  frequently  in  itn  oriKin  ihuii  tliu  ri^ht.  Id  ihg 
Wiyority  of  eaaeii  it  arisen  with  the  iunomiimtc  arl«ty,  or.  wbi're  the  InDomiiialo  artery  wa*  nb- 
seol.  lh«  two  carotid"  aro»e  usually  by  a  *\n^\ti  truok.  This  vessel  bns  a  tendency  towards  the 
riglit  Hide  of  the  areh,  orca»ioDally  boinu  Ihe  first  branch  (riven  oA*  rniin  the  ImnitntrM  portion. 
It  rnridy  joins  wilb  the  left  subrlavian,  except  in  cues  of  iranaposiliiiu  of  thi-  arch. 

JWri/  if  ihvinton.  The  most  important  pccHlisriticH  of  this  vessel,  in  a  snrjrienl  point  of 
view,  relate  to  ils  pluca  or  division  in  ihc  neck.  In  Ihe  majorily  of  cases,  this  incurs  hiKn«r  than 
usuid,  llie  urler^'  dividing  iutu  Iwu  buiUcht'S  opponile  the  hvoid  buue,  ur  evcu  higher:  uiure  mnrly, 
it  occurs  Ijclow  its  nRniJ  place.  opooBite  ihe  niiUdle  of  Ihe  hirvnx,  or  tho  lower  border  of  Ihtr  itU 
coid  enrtilnire :  and  «ne  caic  in  rrlnli'd  by  Miirpigvi.  where  thin  vesact,  only  an  inch  and  a  half 
in  k'Uirlli,  divided  ut  tho  root  of  Ihe  neck.  Very  mrely.  the  common  rnroiid  n.^el■nds  in  the  neck 
wilhi:jul  auy  BUbdlvislon.  the  iutenial  carotid  beinir  wunline;  and  in  two  eiujea  ihe  common 
car>>lid  \tA»  been  found  to  In?  absent,  the  eilieriiid  and  intenuu  carotids  arising  directly  from  ibe 
arch  of  the  aorta.    Thii  peculiarity  existed  on  both  sides  in  ou»  subject,  on  one  side  in  auoiher. 

Or.ca*i«nat  Itranchr.s.    The  rnmcnon  cnrolid  usually  gives  off  no  branches,  but  it  occusionsUy 

Sees  oriRin  to  the  superior  thyroid,  or  a  laryngeal  branch,  llio  inferior  thyroid,  or,  more  rarely, 
e  vertebral  artery. 

Sargt'cai  Annlomi/.  The  opemtion  of  tying  the  common  carolid  artery  nay  be  neocNary  in 
a  wound  orthntvesHclor  itsbranebes.  iuau  aneurism,  or  in  a  easeut  |>iiUuitug  lumoT  oflheorUt 
ortkall.  If  the  wound  involven  ihc  trunk  of  the  common  carotid,  il  will  be  necewmry  to  tie  the 
artery  above  and  bi'luw  the  wmnidc-d  pnrl.  If,  however,  one  of  the  branehea  nf  tbot  veswl  it 
wounded,  or  has  an  uneurlmuul  tiinior  ccmm-ciedwith  il.  a  ligature  maybe  applied  io  aov  part  of 
it,  excepting  lis  origin  and  lenniniiiuu.  When  ihu  cme  is  such  us  to  allow  ot  a  choice  bring 
made,  the  lower  part  of  llio  carotid  shonid  never  be  selecled  as  Ihe  spot  upi>n  which  a  ligature 
should  bo  placed,  for  not  only  is  the  artery  in  this  iiluation  placed  very  deeply  in  the  neck,  but 
it  i»  covered  by  three  layers  of  niusides.  and  on  the  loft  «idc  of  the  jngnlar  vi-in,  in  ihi-  great  ma- 
jority of  cases,  puasen  obli(|uc!y  in  ftimt  ofil,  Ndthrr  should  Ihcnpper  etid  be  nelccted.  for  here 
Ihe  superior  thyroid,  tinguul.  and  fuciul  veins  wuuid  give  rise  to  rerv  considerable  diOiculty  in  the 
applicniion  of  a  ligature.  The  point  most  ravumble  for  the  operation  is  opposite  the  lower  part 
of  the  larynx,  and  here  a  ligature  mny  be  aoplieii  ou  tho  I'essel.  eitJier  above  or  below  the  point 
where  il  is  ercnm^d  by  the  Omo-hynid  moBcie.  In  the  former  situation  the  artery  is  most  acert- 
sible.  and  it  niuy  be  tied  there  in  caries  of  wonnds,  or  anrnritm  ofany  of  the  large  bnuiclic<i>f  the 
carotid ;  whilst  m  casci  of  nneurism  of  the  upper  part  of  the  carotid,  Ihat  part  of  (he  veaael  may 
be  selected  which  is  below  Ihe  Oinu-hyoid.  11  occasionally  hoppens  ihnt  Ihe  carotid  artery  Ufur. 
catri  below  ii«  unnal  position :  if  ihe  artery  bo  exposed  at  ita  point  of  bifurcation,  both  dirisionb 
of  the  ve»«cl  thould  be  tied  near  ilieir  origin,  in  prefbreiica  to  tying  the  trimk  of  the  artcfy  iM*r 
ita  t^rminniicm;  ojid  if.  in  conseijuence  of  the  entire  absence  of  Ihe  ca>mmon  earolid.  or  fron  tie, 
early  division,  two  arlprie*.  the  exlcniul  and  ioteniat  earolida,  are  met  with,  the  liftatnrv  *booli~ 
bo  phiced  uu  that  v«>sel  which  is  fuuud  od  couipreesioD  to  be  cuiuected  with  tlie  ducaw. 
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S71 


I 


Ib  lliii  openUion,  the  difMtion  of  Ihc  vc*mI  and  the  inocr  inac);iii  of  Ihc  i^ierno-BUtoid  kfc  IIm 
cUrf  guiiks  to  iia  perfonBanee. 

Jb  tit  the  rnmmoti  Carotid,  /ihoi'c  the  Omo-ki/oiii.  Thn  patient  xhoutil  bi;  jilaceJ  on  bis  back 
witli  the  bead  Ikniwn  buck ;  as  incision  in  to  bo  mailv.  tbrve  iiicbee  K-Dc.  iu  llie  ilirrulion  or  ihn 
uiteni>r  bottler  uf  tke  IJturao-niuBtoii].  from  a  lilil«  bvl<>w  the  mb^Io  m  the  Uir  lo  a  li<vi>]  triih 
the  cricoid  ctrtilatce :  aflor  i]iviillo)c  the  tDtvpaiueDt,  »iipcrltcial  luciiL,  and  VlulTima,  tb</ dovp 
fascia  BiaM  tie  cat  through  on  a  dlrvclor.  eo  a*  to  uvoid  tctiiintlin;;  Dutnciuui  mu^kll  vi^iim  that  ara 
isoallf  round  brnrnlh.  The  bnid  may  notv  be  brontr'i'  forO'Tdn  tv  kh  Iu  relax  ihv  \<aiU  BOiue- 
what,  and  tbc  margin!'  "f  tbe  wnuoil  must  be  hfld  uundtr  br  tow^t  Bpatiilic.  The  •irAcendcns 
noui  iwrvv  in  auw  expiuiL'il,  uud  luusl  be  uvuided.  sail  the  sht'nUi  Of  iha  vtxn'l  having  bcrii  niicd 
by  forcepi  is  to  be  opeui'il  over  the  orlory  to  u  tniall  cxteoi.  "I'he  intcninl  jiiRular  vein  will  now 
prvwnt  Itwlf  altrrnulcl^  ili«londfil  and  rokxt^d;  thin  iibould  bn  cc>iu|>rL'EM.'d  bolliubuvc  uud  beluW, 
and  drawn  nutwardi.  in  nnii-r  to  facilitate  tbc  ojicrnlioD.  Tbe  aneuriHui  iieeille  la  now  passed 
TfoiB  l%e  oatKde.  cart'  beini;  luken  to  keep  the  DPeJIe  lu  those  couluit  wilL  the  tirtery,  and  tlnu 
avoid  the  risk  of  iujuriuj^  ttii.>  jugular  vein,  or  iucltidlu):  <ho  v^'uo  nrrve.  Iteforo  the  ligature  ii 
■ocnrcd,  it  Bhoutd  tie  oscerlaiDcd  thut  nothing  but  tbc  artery  v  included  in  it. 

7*11  lit  (h/t  Cuninum  Carotid,  hrloia  Ihr.  Omn-hyniiU  The  nati^nt  ahould  be  pbued  in  Uie  same 
situaiion  tu  aLioi'o  menliouMl.  An  iociiion  about  ibree  incbd  in  leunrih  is  lu  bo  iDHile,  parnlkl 
with  the  inner  edgo  of  the  Stemo-inualuid,  comiMiDciUK  oa  a  l«i'el  with  tbe  cricoid  cartilage. 
The  inuvr  btirdcr  of  the  >S tern o-m untold  bavlni^  been  dpoMil,  the  flicrno-moxtoid  artcrj'  and  a 
Ittrve  vein,  Ibo  middle  thyroid,  will  be  ficcn.  n»d  niiint,  be  carefully  avoided:  tli«  Klernci-niiuiiuid  U 
to  t*  drawn  ootwards.  and  the  Ktcrno.hj-nid  and  Slcmo-lhyroid  musclegi  inwards.  Tbe  deep  fascia 
Diiui  now  be  divided  b«low  lb«  Omu~byoid  muscio,  and  the  *Jieatb.  haiing  b««u  excused,  munt  tic 
oj>cacd.  csrR  bring  takta  to  avoid  the  deicendeas  ooni,  whkb  here  runs  on  \\»  inner  or  tracheal 
aide.  The  jugular  vein  nnd  vagus  nerre  being  then  prwod  lo  the  outer  «)de,  the  needle  must 
be  pused  nrand  the  artery  from  without  inwards,  gn-at  cart  being  taken  to  avoid  tbu  iuf«rU>r 
thjroM  lUibrj,  aod  Mm  recum-ul  laryngeal  and  sympalhclic  nerves  which  lie  behiuU  it. 

CbSafOTnl  Cirrulatitm.  ARer  ligation  of  the  common  carotid,  the  eoUuteral  circulation  can 
b«  perfectly  cRtaUiiihed,  hy  the  frve  com  mu  meal  ion  which  eiiitts  betwn'u  lh«  carotid  arlcric  of 
opposite  side*  both  wiihont  and  within  the  crsntuiu.  and  by  enlargement  of  the  bmnchcii  of  the 
■ubcUviau  artery  cm  the  aide  correiponding  to  that  on  which  ihc  vi'uel  h.v  beim  lied,  tbe  chief 
commnmc^ili'in  outside  the  skull  taking  plaee  briweeu  the  mperior  and  iiiferiur  thyroid  arteries, 
and  the  prT>f'mdH  cervicis,  and  nrteria  prinr>eps  eervici*  of  the  occipital ;  tbc  vertebrvl  tabinj:  the 
pUc«  of  ibo  internal  caroUd  wilbiu  the  craulum. 


ExTERXAL  Carotid  Artery. 

The  external  caroUil  artery  (fiK.  207)  mi^w  opposite  the  upper  Ixinlw  of  ibe 
thyroid  cartilage,  and,  taking  ii  sliglitl>-  curvwl  course,  iisi^uikU  upward*  and  for. 
wards,  and  then  inclinti.-*  backwanU!  to  llio  i^pacu  butwcvii  tliu  necV  of  the  condyle 
of  the  lower  jaw  and  the  external  meattu,  where  it  divides  into  the  temporal 
ami  iutcninl  maxillary  arlericii.  It  rnpidly  dimiirtitlic-.i  in  si^e  a»  it  aiweucU  the 
i>cclc,  owing  to  tho  number  and  large  size  of  the  branches  given  off  from  it.  In 
tbe  child,  it  is  somewhat  smaller  tnau  the  internal  carotid ;  but  in  the  adult,  the 
two  v«!«8cls  uro  of  nearly  e^ual  tdxe.  At  its  commenoemcnt  this  artery  is  more 
superAoial,  aud  placed  ncaror  the  middle  line  than  tho  internal  earotid,  and  i:*  con- 
tained in  the  triangular  space  hounded  by  the  Sterno-mastoid  behind,  tbc  Omo. 
hyoid  below,  and  the  posterior  belly  of  the  Dign^triu  and  Stylo-hyoid  above ;  it 
is  covere<l  by  the  skin,  PLitysnia,  deep  fnjmiia,  and  interior  inaru;in  of  the  Stemo- 
ma^toid,  croH.'ted  by  the  liy|K)^lu7»ul  nerve,  and  by  the  lingual  and  tacial  veins ; 
it  is  afterwards  croiuied  by  the  Digaittric  and  Stylo-liyoia  muscles,  and  higher 
up  pnascs  deeply  into  the  substance  of  the  parotid  gland,  where  it  lies  be- 
neatb  the  facial  nerve^  and  the  junction  of  the  temporal  and  internal  maxillary 
vciui^. 

Internally  are  the  hyoid  hon^  the  wall  of  tho  pharynx,  and  the  ramus  of  the 
jaw,  from  which  it  ia  separated  by  a  portion  of  the  parotid  gland. 

B<hinii  it,  iKviT  iU)  origin,  is  the  superior  luryiigeal  nerve ;  and,  higher  up,  it  is 
«-pan»t<^il  from  the  internal  carotid  by  tlio  Stylo-f;li>»*us  :iik1  Stylo-pbarj-ngeus 
muscled,  the  glosso.pharyngeal  nerve,  and  part  of  the  parotid  ghmd. 
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Plan  or  thb  Rblatioss  of  thk  Exterxai-  Carotid. 


Inti'giim^nt,  suui>rl!Ciu1  Gucia. 
1  Jc 


I'laiymna  nnd  Jwp  r&Hcia. 

Luigual  iiuil  riK'inl  vrins. 
DijfMttic  ami  Sijlohymd  muiidi'*. 
I'ncinl  niTvi'  »n<)  puroliil  );lunij. 
Tciniiunil  ubd  taaxillarf  vtuu. 


I         tililllJ,  J 


Behind. 
Superior  larjsgcti  titjyt. 

CfoBSt'-jihHrj-np'ftl  nerrc 
ram  till  gluiiiL 


Inlemalty. 
II  void  bono. 
PharjBi- 
I'arotid  ([land. 
Unmu*  of  jaw. 

Sttryital  Anatomy.  The  an  plication  of  n  limture  to  the  i>xt«niAl  CArotid  maj  b«  rrqnircd  in  i 
CMO«  of  wound«  of  Ihis  vewcL  or  of  it*  bmoclies  nbpD  thuni!  cannot  bo  tird  ;  ihi«,  howrvcr,  it ' 
■a  operation  vrrv  ntri.'ly  pcrf»riued.  Uuutlon  of  the  cnmmnn  cumlid  hfmig  prvri' ruble,  on  ar^count ' 
of  toe  numbi-r  or  braiirhc*  given  off  from  ihn  rxtpmni.  To  lie  ihis  vessel  near  ita  ori(tiu.  bclciw 
the  point  wlii-re  it  i*  crunned  by  thir  Dignslnc?.  an  im-inion  about  tbr«e  incbcR  in  length  »hc>ii1d  bo 
made  aloDg  the  rmir»riu  of  the  t*lpnio-iiiiisliiid.  from  the  (injflo  of  thf  jaw  to  thi"  ericoid  cnrlilsce, , 
OS  in  the  optrnTum  fur  Iving  tlie  commou  carotid.  To  lii'  the  Trini-l  aboro  Ihr  liifrnitrie,  bc-ij 
lnwa  it  and  Ihtr  nurmiif  glanii,  no  incision  i-boiild  hp  mndc  (rnm  tbi^  lutif  of  the  ear  to  the  Et^ti 
coriiu  of  tlie  OH  hvoides.  dividinjt  sncri-mivclj-  ihp  iikiu.  I'lBlyninii,  and  fascia.  By  Bepiintlllgr| 
the  posteriiir  belly  uf  iLe  liiftanirii^  nnd  t^lylo-hyoid  uiunele^,  wbii-h  are  seen  at  Cho  lower  P^*^] 
of  the  wounil,  from  1be  purutid  g'laud,  lh<i  veoHel  will  be  exposed,  and  a  ligature  may  be  applied  f 
toil. 

Br<mchv9.    The  external  carotid  artory  gives  off  eight  brandies,  wliicfa,  fori 
convenience  of  tiesoription.  may  be  divided  into  four  sets.    (See  Plim  of  tb« 
Branches,  tig.  208.) 

Anlerior.  Posterior.  Ascfmliny.  Terminal. 

Sufifrior  lliyroii  Occipital,  Ascending  pha-  Tcniporal. 

Lingual.  PeBtcrior  auricular.      ryngcal,  Intunuil  muJIluy, 
Facial. 

Tlic  student  is  here  reminded  tluil  many  variations  are  met  witliin  the  number,] 
origin,  and  courae  of  llicsu  branches  in  dirtlTcnt  subjecta ;  but  the  above  arrange-  J 
ment  is  that  wliii-h  \»  fniind  in  tlie  great  majority  of  oa-fea, 
*  The  Sfl'EitHJR  Thvkoid  Artery  (fign.  207  and  212)  i-i  the  first  branch  giveni 
off  £fom  the  external  canrtid,  hping  derived  from  that  vessel  just  below  the  greater  I 
cornti  of  the  hyoid  bone.     At  its  commencement,  it  is  <juito  superficial,  I>eiDg 
covered  by  the  integument,  fascia,  .and  Datvsma,  and  is  contained  in  the  trian- 
gular space  bounded  by  the  Stcmomastoid,  Digastric,  and  Omo-hyoid  muscles. 
Aft«r  ascending  upwards  and  inwards  for  a  short  distance,  it  curvM  downwards 
and  forwartls  in  an  arclicl  and  tortuous  manner  to  the  upper  part  of  tbo  thyroii] 
ginnd,  pas.-'iiig  iK-neiitb  ibc  Oino-liyoid,  Stcmo-byoid,  and  bt«rno- thyroid  muscka; 
and  dirtriliiiiea  nuiiiurous  branches  to  its  anterior  KUrface,  anastomosing  with  it* 
fellow  of  the  ojiposite  side,  and  with  the  inferior  thyroid  arteries.     Besides  the 
arteries  distributed  to  the  mui^les  and  substance  of  the  gland,  its  bnioclMS  are 
the  following: — 

Uyoid.  Superior  Inrvngeat 

Superficial  dencending  branch.  Crico- thyroid. 

The  hifoid  ia  a  small  branch  wliieh  runs  along  the  lower  border  of  tlie 
hyoides,  beneath  the  ThjTo-hyoid  muscle ;  after  supolying  the  niuacles  connected ' 
to  that  bone,  it  forms  an  arch,  by  anastomosing  witn  the  vessebi  of  the  opposite 
side. 

The  superficial  dexcmding  branch  runs  downwards  and   ontwards  across  th( 
sheath  of  the  common  carotid  artery,  and  supplies  the  Siemomastoid  and  neigh>| 
boring  muscles  and  integniricnt.     It  is  of  importance  that  the  sitnation  of  thii 
vessel  be  roincmbered,  in  the  operation  for  tying  the  common  carotid  artery. 


SUPERIOn  THYROID;  LINOTJAL. 
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Tbc  mperior  hn/nff«jl,  larger  than  cither  of  the  preceding,  nccompaniea  the 
Eti{>i:ri<jr  laryngeal  uorvu,  Wucalh  thu  lltym-hyoid  iiiiucle;  it  pivnx-«  the  thrro- 
hyokl  membmne,  luid  duppUvs  thu  muscli^s,  iiuicouh  mcttibriino,  nod  gluidjs  of  tbo 
larvnic  and  epiglottis.  aaii«tuiiiusiug  with  the  brniioh  frum  the  opponte  side. 

1'he  erio-lhifniii  {iahrioT  laryngeal)  U  a  leuaU  hrftnch  which  ruoslransverselj 
across  the  crico-thyroid  im'tnbniiii.*,  eominuntonting  with  the  artery  of  Uie  oppo' 
sits  side.     The  ixMition  of  this  ve^wl  sliould  be  remembered,  m  it  irat  prove  the 
source  of  troublesome  hemorrhage  during  the  operation  of  laryngotomy. 

Sun^Kidi  Analnmt/,    The  mipirinr  th^rnid,  or  nnm^  or  it*  brancliM,  in  occaaLmallj  dtvl 
In  CMet  of  cut-lhrual.  pviu!*  rise  1u  (.'cm sick' ruble  hi'iuorrhuKC.     In  >uch  csMO.  the  tirierj  sboal  _ 
bo  ffccnrad,  Ibo  wuudiI  boiug  i-uliiruTxl  lor  thjil  piirpouo.  if  npcMsary.    Tlic  opprstion  may  be 
ciuilf  pcrforucd,  th«  poiilion  cif  ihi?'  iirl<>iy  luring  viirj'  Hupi^rtlc^inl,  afti)  lliu>  nnly  ntnicttmn  <if 
imporUace  covcriac  il  hvlag  a  few  vmitll  vcini.    The  opemtion  of  tyinK  Ihc^  supi-rior  tliyroiii, , 
uury.  In  bronchmcole,  bus  Lli-h  perforan'J  iu  uumerooe  irwtanoea  wiih  pariiul  or  U-iapor»ry  m 
CMS.    Whn).  however.  Itic  cullaivral  circiiliiTioD  botwe^o  this  vessol  ana  ibe  iirlerv  of  ibo  o]>^ 
rite  RJilc.  anil  the  inferior  tbyroid,  is  completely  n>c*tablislicd,  the  Umor  osiuUlj  nfuni  tU^ 
fanner  >ixe. 

The  LlNOtiAL  Artery  (fig.  212)  arises  from  the  external  carotid  between  thai 
superior  thyroid  and  facial:  ''  '"ii-  ill'ijucly  upwards  and  inwunU  to  the  grcttl 
ouruu  of  thu  hyuid  bonij,  thvn  |i  i-i  -  ii  ;  L/.ciiit:ilIy  forwards  parallu!  with  the  great 
ooruu,  and,  asoeuding  perpemiicuiarly  lo  the  under  surfiteo  of  the  tongue,  turns 
forwards  on  its  under  surface  a.s  tar  as  the  tip  of  that  organ,  uuder  the  name  of 
the  nuiine  artery. 

BekUwu.  Itfl  first,  or  oblitjue  portion,  is  superficial,  bein^  contained  in  the 
triangular  intermoecutar  anaee  already  describeo,  restine  upon  tbo  Middle  con- 
strictor of  the  pbarjDX,  ana  covered  by  tbo  Platyama  and  fascia  of  the  nock.  Its 
seoond  or  horizontal  portion  also  lies  upon  the  Sliddlo  conslrii^tor,  being  covered 
at  first  by  the  tendon  of  the  Digastrie,  and  the  Slylo-hyoid  miuiole,  and  aiterwnrds 
by  the  Hyo-glossus,  the  latter  muacto  separating  it  from  the  hypoglossal  nerve. 
Its  third  or  ascending  portion  lies  between  (he  Ilyo-gloasus  and  Genio-hyo-gloAsiis] 
muEclcs.  The  fourth  or  terminal  pEirt.  under  the  name  of  the  raninev  rans  alont 
the  under  surface  of  the  tongue  to  its  lip ;  it  is  very  superficial,  being  covereo 
only  by  the  mueous  meinbraiu^  .ind  n^vits  on  the  Lingualis  on  tlie  outer  »ide  of 
thc'Oeiiio-hyo-glossus,  The  hypogIi«wid  nerve  lies  nearly  parallel  with  the  lingual 
artery,  separated  from  it,  in  the  second  part  of  its  course^  by  the  Ilyo-gloasua 
mu!M;le. 

The  branches  of  the  lingual  artery  are  the 


Ilyoid. 
Dorsalis  Uoguee. 


SublinguaL 

lUnine. 


The  hy«id  branch  runs  along  the  upper  border  of  the  hyoid  bone,  supplying 
tile  muitcles  attached  to  it,  and  anastomosing  with  its  fellow  of  the  opposite 
iide. 

The  donalit  Unr/ua  (fig.  212)  arises  from  the  Ungual  artery  beneath  the  Hyo- 
glossofl  mnsclo;  asecn<iing  to  the  dorsum  of  the  tongue,  it  supplies  its  mucous 
membrane,  the  tonsil,  soit  palate,  and  epiglottic  and  uuastomosus  with  its  fellow 
from  the  opposite  side. 

The  ivliiia^uat,  a  branch  of  biftircation  of  the  lingnal  artery,  arises  at  the  iinto- 
rior  margin  of  the  Hyo-glossus  muwJe,  and,  running  forwards  and  outwards 
beneath  tlie  Mylohyoid  to  the  sublingual  gland,  aup]>iies  its  Bribsiance,  givingj 
branches  to  the  Myio-hyoid  and  neighboring  muscles,  the  mucous  membrane  tn\ 
the  mouth  and  guma. 

The  ranine  may  be  regarded  as  the  continuation  of  the  lingual  artery;  it  runs 
along  the  under  surface  of  the  tongue,  resting  on  the  Lingualis,  and  covered  by 
the  mucous  membrane  of  the  mouth ;  it  lies  on  the  outer  side  of  the  Gcnio-hyo- 
cloaau^  and  is  covered  by  the  Uyo-glossus  and  Slylo-glossus,  aeoompauied  by 
uie  gustatory  nerve.    On  arriving  at  the  tip  of  the  tongui^  il  onastomoaee  witL 
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tho  artery  of  the  opposite  side, 
eooh  siido  of  the  frutiiuiu. 


AKT£BIES. 
These  vcftsels  in  the  moulli  are  placed  one  on] 


Surgteal  Analomy.  The  Linfranl  nrfcrj  mnj  he  divide  ncnr  H>  orijtin  in  fAPri  of  cnt-tbnwt,  ] 
■  «omplication  Ibnt  not  uufrviiui-atlv  liii])pi.-[xs  in  tbig  class  or  wonodii,  or  tevcra  hnnoTrliufri-'. 
wUoh  oanool  be  re^lniJiicil  bv  ordiDiir;'  meiiru.  may  rasue  from  a  woduiI.  ur  dern  nin'r  <>t  On.' 
toa^e.  In  th<i  formiT  cnnn.  tap  pnmiiry  woiiiiil  may  be  ralnrgcil,  if  necetnary.  «Dil  lb*  bieodinji: 
TCMcl  nt  onti!  iccuml.  In  thi;  luttc-r  riu>r.  il  has  lii'rn  *u|;gfstcc)  ihnt  ihc  iini^nl  >rlrrT  Ehoiilil 
bo  tbd  near  it*  oriK'n-  If  tliu  utmlL-nl.  howevct.  will  iibscrvc  the  cinplh  nt  witich  thw  vcskI  U 
pluci^U  fruui  thv  titrrnct-.  Ibv  uumbiT  of  iriipurtual  parts  nhicb  eurrauud  it  ou  (verj  Bide,  anil 
Its  occmIoqiiI  irrt'^nlnrilv  or  origin,  the  ^rcnt  tliincuhy  of  such  ao  oporatuiD  will  bo  aitfMrrDt; 
onilcir  lucb  circumdmicc*,  it  is  mora  lulvisabli;  thut  iho  cxtcninl  or  cotnmoD  carotid  slioald  be 
tied. 

TroubleBoine  bviDorrhaffc  may  occur  in  Ihe  diviBion  of  lbi-«  rntoum  in  children,  if  tbe  rattloe 
artery,  which  lies  oo  cui:li  aide  of  il.  h  i-iit  through.  Tbe  stiidoiit  should  rvmember  that  the 
operation  in  nlwRv"  to  br<  pirformrd  irilh  n  pair  of  binnl-poinled  ncisEor^.  which  sh  on  Id  bo  to 
held  an  to  dividu  thn  part  m  thu  dii'vctiuu  dowuwatds  and  butt^wardx;  the  raninc  art*: ry  nod 
veina  »re  tbvu  uvuidud. 


Fig.  209.— The  AiloricB  of  th«  Faoe  aiid  Scalp. 
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Tho  Faoal  Abtebt  (fig.  20!))  arises  a  little  above  tho  lingual,  and  asccnda  , 
obliquvly  forwunlH  and  upwards,  beneath  tho  body  of  tho  lower  jaw,  to  tho  Bvth- 
maxillary  glnml,  in  which  it  ia  imbedded ;  this  may  Iw  called  the  oervital  part  of  the 
artery,  U  tln-n  curves  upwards  over  the  body  of  tho  jaw  at  tlie  anterior  inferior 
angle  of  the  Ma^im^t^^r  muscle,  ascends  furwanis  and  upwardH  across  the  cheek  to 
the  angle  of  tho  mouth,  passes  up  along  the  «idu  of  tho  nose,  and  tcrminat«it  al 
tho  inner  canthus  of  the  eye^  under  the  name  of  the  aoguUr  artory.    This  veeeel 
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both  in  the  nwk,  and  on  tbe  face,  in  remarkably  (ortnoua ;  ia  the  fonneT  situation, 
to  accommodate  itaelf  to  the  moveraeuts  of  the  phar\Tix  in  deglatitioii ;  and  in  the 
latltT,  to  the  moTemonts  of  the  jaw.  and  the  Upa  an  j  checks. 

Rtlationa,  In  the  tmk,  its  origin  is  superficial,  being  covered  by  the  integument, 
I^ysmu,  ftod  fiwcia ;  it  then  pusses  bcucatb  the  IHgustric  and  Stylo-hyoid  muscles, 
and  the  submaxillary  gland.  Oi  Ou  facf,  where  it  passes  over  the  body  of  the  lower 
jaw,  it  i«  oomparatively  superficial,  being  covered  by  the  Plalywaa.  In  this  situa- 
tion, if*  pulsation  may  be  distinctly  felt,  and  oompression  of  the  vessel  elTeciiially 
made  again.*!  the  I)one.  In  iw  course  over  tlio  face,  it  ia  covered  by  tlie  iniefpt- 
ment,  the  fat  of  the  check,  and,  near  the  angle  of  llie  mouth,  by  the  Flntyitma  and 
Zygomatic  musclea.  It  rests  on  the  Baooinator,  th«  Levator  anguli  on.%  and  tho 
Lsvaior  labii  sujieriorta  alseque  na.si.  It  Li  aocomrianicd  by  the  facial  vein 
tbrougboat  its  entire  course ;  the  vein  ia  not  tortuous  like  the  artery,  and,  on  the 
fiicc,  >8  separated  from  that  vessel  by  a  considerable  interval.  The  branches  of 
the  litcial  nerve  cross  this  vessel,  and  the  iufm-orbital  nerve  lies  beneath  it. 

The  bmuche^  of  this  vessel  may  bo  divided  into  two  sets,  tliu  cervicaL  those 
given  off  bolow  the  Jaw ;  and  the  uciot  those  on  the  isum. 


Cervical  Branrttvs. 

Inferior  or  Ascending  Paiatinw. 

Tonsillar, 

Submaxillary. 

Sabmenul. 


Facial  Branchet. 

Muscular. 
Inferior  Labial. 
Inferior  Coronary. 
Sujwrtor  Ctiroiiary. 
Lateralis  Xa^L 
Angular, 


The  inferxor  or  (ucending  palatine  (fig.  212)  passes  up  between  the  Stvlo-glossus 
and  Stylo-ph-iryngcus  to  the  outer  side  of  the  phan-nx.  After  supplying  these 
muscles,  the  tonsil,  and  Eustachian  tube,  it  divides,  near  the  Levator  palatl,  into 
two  bnmehcs ;  one  follows  the  course  of  the  Tensor  piikti,  supplies  the  soR  jtulatc 
and  the  palatine  glands ;  the  other  passes  to  the  tonsil,  whicu  it  supplies,  nniisto- 
moving  with  the  Lonsillar  artery.  Them  vessels  inoaeuhtle  with  the  posterior 
palatine  branch  of  the  internal  maxillary  artery. 

The  tonsillar  branch  (fig.  213)  pa8.ses  up  along  the  side  of  the  pharynx,  and, 
perforating  the  Superior  constrictor,  ramifiea  in  tlie  sabstance  of  the  tom>il  and 
root  of  the  tongue. 

The  suhmaxiUarp  oonaist  of  three  or  four  large  branches,  which  supply  the 
enbmaxillary  gland,  some  being  prolonged  to  the  neighbohug  muscles,  lymphatic 
glands,  and  mtegument. 

The  tvhmct^t  the  largest  of  the  cervical  branches,  is  given  off  from  the  facial 
artery,  just  as  that  vessel  quit:^  the  submaxillary  gland ;  it  runsforwimls  u]ion  the 
Mylo-liyoid  muscle,  just  below  the  body  of  the  jaw,  and  beneath  the  Dijja-itrie, 
and,  after  supplying  the  muscles  attached  to  the  jaw,  and  anastomosing  with  the 
sublingoal  artery,  arrives  at  the  symphysis  of  the  oliin,  where  it  divides  into  & 
guperficial  and  a  deep  branch ;  the  former  turns  round  the  chin,  and,  passing 
between  the  integument  and  IVpreiwor  labii  inferior!.'*,  snppliej*  boih,  and  anasto- 
mosea  with  the  inferior  labial.  The  deep  branch  paiwes  betwtwn  the  latter 
muscle  and  the  Itone,  supplies  the  lip,  and  ana^omoses  with  the  inferior  labial  and 
mental  arteries. 

The  mtisciidr  brancliOB  are  distributed  to  the  internal  Pterygoid,  Maasoter,  and 
Buccinator. 

The  in/erior  Tahial  passes  beneath  the  Depressor  anguli  orif^  to  supply  the 
muscles  and  integument  of  th«  lower  Up,  anastomosing  with  the  inferior  coronary 
and  submental  branches  of  the  facial,  and  with  the  mental  branch  of  the  inferior 
dental  artery. 

The  fn/erior  cdronary  ia  dcriveil  from  the  facial  artery  near  tlie  angle  of  the 
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raoutt ;  it  passes  apwanls  an<l  inwards  tencath  die  IDepressor  ansTili  ori^ 
penetrating  tho  Orbicularis  nmsclp,  runs  in  a  tortuous  courec  idoiig  llie  e<lge  of 
tliu  lower  lip  between  this  muscle  and  tbe  mueous  membrane,  iniMCiilating  with 
tlic  arli'ry  ol  the  opposite  si<lc.  This  artery  supplies  the  labial  glands,  tbe  mucous 
membrane,  and  inuxclus  of  the  lower  lip ;  and  unastomostM  with  the  inferior  labial, 
and  mental  branch  of  the  iafcrior  dental  artery. 

The  Kuptrinr  mronttry  is  larger,  and  more  tortuous  in  its  course  than  the  pre- 
ceding. It  follows  the  same  cour.«e  uloug  the  edge  of  the  upper  Up,  lyiog  between 
the  mucous  membrane  and  the  Orbicularis,  and  anastomoses  with  the  artery  of 
the  opposite  side.  It  supplies  the  textures  of  tbe  upper  lip,  anfl  gives  off  in  its 
course  two  or  three  vessels  which  ascend  to  the  nosa  One.  named  the  artery  of 
tbe  septum,  ramilies  on  the  septum  of  the  nares  as  tar  as  the  point  of  the  nose ; 
another  supplies  tho  sJa  of  the  nose. 

The  Vthrwlii  misi  is  derived  from  the  facial,  as  that  vessel  is  ascending  along 
the  side  of  Iho  nose;  it  &U])pliCii  the  ala  and  dorsum  of  the  nose,  anastomoi^ng 
with  it«  fellow,  the  nasal  branch  of  the  ophlhalinic,  the  artery  of  the  septum,  and 
the  infra-orbital. 

I'^e  angular  artery  is  the  termination  of  the  trunk  of  the  facial ;  it  aacends  to 
the  inner  angle  of  the  orbit,  accompanied  by  a  large  vein,  the  angular ;  it  dis- 
tributes some  branches  on  the  cheek  which  anastomose  with  the  infra-orbital,  and, 
after  supplying  the  lachrymal  sac,  and  Orbicularis  muscle,  terminates  by  anas- 
tomosing with  the  nasid  branch  of  the  ophthalmic  artery. 

The  aniislomoses  of  the  faeial  artery  arc  very  numerous,  not  only  with  the 
vessel  of  the  opposite  side,  but  with  other  vessels  from  ditTcreiit  sources :  viz.,  with 
the  sublingual  branch  of  the  Htiguul,  with  the  mental  branch  of  the  inferior  dental 
AS  it  emergen  from  the  dental  foramen,  with  the  ascending  pharyngeal  and  po4- 
terior  pahiline,  and  with  the  ophtlmlmie,  a  branch  of  the  internal  carotid ;  it  also 
inosculates  with  the  transverse  lacial,  and  with  the  infra-orbital. 

PteuliarititH.  The  fuciul  artt-ry  not  uurrequeutly  arues  by  b  commoa  trunk  »'i1b  th*  linfrnaL 
This  vessel  aldo  is  eubjecl  to  »ome  vanutioaa  iu  its  iitv.  anil  la  lhi:<  exteai  !'>  wliii.-li  il  t<u]>|iHei 
1h^  fncc.  It  (I i: cation su I V  term! Hales  ns  the  submeDtol.  nod  not  iiitrreijneiitly  rniiplieg  iho  ft<S 
4inlf  u  biffh  DS  (he  an^lc  of  llic  mouth  or  nose  Tbe  deCciency  i»  then  »applii:il  by  colargcCMIlt 
of  out:  i>r  tiiij  ucigbburing  nrlerii^ 

Surgiral  Anatomy.  The  paisairc  of  the  nicin!  nrt^ry  over  Ihe  hniiy  or  iJie  jnw  wonid  nppenr  to 
alTuril  a  ravciruUo  uuBiliou  for  llie  upp!iculii>D  of  jiressuri'  in  fiiiies  of  hemorrhutre  from  the  iipi, 
lh«  re«iilt  ei'her  of  ud  aeciJenlul  «oiiDd,  or  frum  uu  ogierution :  bul  it«  n|iplii:atH<Q  in  uwlriK.  no 
■ccoiint  of  ihp  free  coniiTinniciilion  of  this  vessel  with  its  fellow,  aud  wiili  Diimen-iis  braucbca 
from  dilTc'rent  sourcca.  In  k  wound  involving  the  lip,  it  is  twttcr  lo  wi^e  tbe  pari  belween  the 
Cnevrft.  aud  tvert  il.  when  the  liieediiiB  vvssel  moj  bt  nt  once  xecnivd  with  a  tennenliim.  In 
Of  tier  to  prevent  hemurrha^e  Ui  cilsi^s  orexcisioD,  or  in  the  rvmovul  of  diieiut'd  (.-rowlhii  from  the 
part,  the  lip  should  lie  eonipressed  on  each  ude  between  tbe  fiu^'er  and  thutuli.  whilst  the  ntirj^oQ 
excises  tbe  diseased  purl.  In  order  to  stop  hemorrbaco  where  the  lip  has  been  di^iibd  In  an 
opcmliou.  it  is  n<-<'o,isnry.  in  uniting,'  the  edges  of  tbe  wound,  to  pais  the  rulures  ihroiieh  Iho  eat 
eagos.  almost  aj  deep  as  its  mutous  Bnrfaco;  by  thuse  mi-nne,  not  only  are  tbe  cut  lurfnoes  mo« 
ncatlf  aitnpted  to  each  other,  but  the  poisibility  of  hemorrhagi-  is  prevented  l>y  Includiuj:  iu  tbe 
gatare  the  divided  artery.  If  ihp  suturo  Is,  on  tbe  eoulrun'.  pn^sed  thri<u),'h  merely  tbe  culanis 
ous  portion  of  the  wound,  bemorrhniie  oi^eura  into  the  cavily  of  the  mouth.  The  student  shonld. 
lastly,  observe  ihu  reluiion  of  the  nn^ulnr  artery  to  the  Inehrymal  sau.  and  it  will  be  leen  that,  as 
the  vessel  pusses  up  uli^ng  the  luuer  iniirgiii  of  the  orbit,  it  McendB  on  its  naval  «de.  In  opemt- 
ini;  for  HhIuIa  Iker^mAlis,  l[ie  sue  should  ulwayn  be  opeacd  oa  Its  out«r  niile,  iu  order  tlinl  thii 
vusiel  may  be  avoided. 

Tiic  Occipital  Artery  arises  from  the  posterior  part  of  the  external  carotid, 
opj)0.'«ito  the  facial,  near  the  lower  margin  of  the  Digastric  muscle.  At  its  origin, 
it  19  covered  by  tbe  posterior  belly  of  the  Digastric  and  Stylo-hyoid  moscleti,  and 

Iiart  of  the  parotid  gland,  the  hypoglossal  norvo  winding  around  it  from  behind 
brwarda ;  higher  up,  it  jia.'i.teft  acroM  the  internal  carotid  artery,  the  internal  jugular 
vein,  and  the  pneumogastrio  and  Kpinal  accessory  nerves;  it  then  ascends  to  tl» 
interval  between  the  tran-iverse  process  of  the  athis  and  the  mustoid  process  of  the 
temporal  bonc,pa£scshorizontally  backwards,grooving  thusurfaoo  of  the  latter  boiMV 
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V-ing  covered  by  the  Stcrno-mastoid,  Splcnias,  Digiuitric,  and  Trachelo-maatoid 
musulcA,  resting  upua  tli«  Coiii|jIcxufi,  Su[>erior  oblitjue,  and  Koctus  posticus  major 
miuclujt :  it  tbea  asoenda  vertically  upwarUs,  jtiorcing  the  cranial  attachment  of  tho 
Trupt^iuK,  and  paiiaea  lit  a  tortuous  counw  over  thv  occiput^  as  high  as  the  vertex, 
wh«ro  it  divideii  into  Qameious  brancbett. 
The  branchee  given  offtrom  thU  vessel  arc  tbo 

Mimcular.  Inrcrior  meningeal. 

Auricular.  Arteria  princepa  oervicia. 

The  mtuoiloT  braneha  aupply  the  Ditfastric,  Stylo-hyoid,  Sicrno-tniwtoid. 
Spluniusy  Mid  Trachelo-mastoii  muscleii.  Tuo  branch  diatribulvd  to  the  SlerDo> 
luutttoid  i»  of  large  suteL 

Tho  aurieuiar  branch  supplies  the  back  part  of  the  concha. 

Tii«  vieninijtal  brajich  ascends  with  the  internal  jugular  vein,  and  enters  the 
skull  ttimugh  the  foramen  hiccrum  posterius,  to  supply  tho  dura  mnter  in  the 
posterior  fix^isa. 

The  arttria  prinffjis  crrvicia  (fig.  212)  is  a  large  brauch  which  descends  along 
the  back  part  of  tbo  neek,  and  diviiJi»«  iuto  a  superQeial  and  deep  braoch.  The 
former  runs  beneath  the  Spleniii»,  giving  off  branches  which  pcrfunitv  that  muttclo 
to  supply  the  Trapes!  tis,  anairtomoidDg  uith  the  sunerfiotal  cervical  nrlery:  the 
latter  passiKt  bcnoaih  the  Complexuii.  betweeo  it  and  the  Scrm-Mpiiuilis  colli,  aiul 
anastomoMM  with  the  vertebrdi,  and  deep  cervical  branch  of  tbo  superior  inlerco«tal. 
The  anai«tom<xtia  between  these  vesela  servos  mainly  to  estalilisli  the  collateral 
circulation  ntWr  ligature  of  the  carotid  or  subclavian  artery. 

The  cranial  branches  of  the  oecipitul  artery  are  distributed  upon  the  occiput; 
they  are  very  tortuous,  and  lie  between  tho  integument  and  Occiiiito-frontolis, 
BOiutoiiiOTiing  with  the  artery  of  the  opiJOsitc  side,  tho  posterior  auricular,  and 
temporal  arteries.  They  su|tply  the  back  part  of  the  Occipito-froiitalis  muscle,  tbo 
integument,  pericranium,  and  oae  or  two  branches  occasionally  pass  tbrough  (he 
parietal  or  mastoid  foramina,  to  supply  the  dura  mjiter. 

The  PosTKRioR  Auricolar  Arteiiy  (fig.  209)  is  a  small  vessel  which  arises 
&om  the  cxLcrnal  carotid,  above  the  Digastric  and  Stylo-hyoid  muscles,  opposite 
the  apex  of  the  styloid  process.  It  aMJunilit,  uikKt  cover  of  tbo  parotid  glaud,  to 
the  groove  between  the  cartilage  of  the  ear  anil  the  riia.-rtoid  process  immeiiialely 
above  whieb  it  divl<leii  iuto  two  branches,  an  antt'rior,  which  passes  forwariU  to 
utastomo^  witb  llie  posterior  division  of  the  temporal ;  and  a  poc*tertor,  which 
oommuoioates  with  tlic  occipital.  Just  before  arriving  at  the  mastoid  process, 
this  artery  is  crossed  by  the  portio  dura,  and  has  beneath  it  tho  spinal  accessory 
nerve. 

Besides  several  email  branches  to  the  Digastric,  Stylo-hyoid,  and  Stemo-maa- 
toid  muselciS  and  to  the  parotid  gland,  this  vessel  gives  oS  two  branches,  the 

Stylo- miistotd.  Auricular. 

The  ttyh-mcutoid  hranch  eaten)  the  stylo-mostoid  foramen,  and  supplies  the 
tympanum,  mastoid  cflis,  and  semicircular  canals.  In  the  yovmg  subject,  a 
branch  from  this  vessel  form.s,wilh  the  tym]iamu  brauch  from  the  internal  maxil- 
lary, a  vascular  circle,  wLich  surrounds  the  aiulitory  meatus,  and  from  which 
deucate  vessels  ramify  on  tbe  membrana  tympani. 

The  auriatlar  branch  is  distributed  to  the  back  part  of  the  cartilage  of  the  car, 
upon  which  it  minutely  ramities,  some  branches  curving  round  its  margin,  others 
perforating  tlie  fibro -cartilage,  to  supply  its  anterior  sur&ce. 

I'ho  AscKxniso  Phaby.nokal  ABrEliV  (fig.  212),  the  smallest  branch  of  the 
external  cai-oti<!,  \a  a  long  slender  vessel,  deeply  seated  in  the  neck,  beneath  the 
other  branches  of  tbe  external  carotid  and  Stylo-pharyngcna  muscle,  it  ariiiM 
from  tbe  back  part  of  the  external  carotid,  near  the  commencement  of  that  vessel, 
ami  passai  uj)  to  the  uniler  surface  of  the  bate  of  the  skall,  ascending  tho  neck 
between  the  internal  carotid  and  tho  side  of  tho  pharynx,  and  lying  ou  tbe 
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Bt-chw  capitia  autious  mnjor.    Its  l)rancli.>s  may  lie  subdivided  into  Uireo 

I.  Tiiiwe  directed  outwards  to  siipi>ly  nmscles  and  nerves.     2.  Tliysc  directed 

inwards  to  iho  pharvux.     8.  Meningeal  branches.  I 

The  txiertial  hraiKhea  are  numorons  small  vessels,  wtiich  supply  lli«  Recti  anttci ' 
rnuiictee),  tlie  sympathetic,  hypogloaaa!  and  pncumogaslric  ncrvw*,  nud  tlw;  lymphatic 
gland.^  of  the  neck,  anastomoaine  with  the  ascending  cervical  artery. 

The  phiirynytal  (/ranches  are  tbree  or  four  iii  Qumbcr.  Two  of  these  descend 
to  HUpply  the  middle  and  inferior  CoastrictorB  and  the  Sty!i>i)lmr>-iigeus,  ramifying 
in  tbeir  substance  and  in  the  mucous  membrane  lining  llictn.  The  largest  oi"  tlio 
pharyngeal  branches  passes  inwards,  running  upon  the  Superior  constrictor,  and 
scuds  ramiHeations  to  the  soft  palate,  Eustaehiau  tube,  and  tonsil,  which  tukc  the 
place  of  the  ascemling  polati&c  branch  of  the  facial  artery,  when  that  vessel  is  of 
emidl  size. 

The  rru7ning«al  hranchn  consist  of  several  small  vessels,  whicli  pass  tlirongh 
foramina  in  the  base  of  the  skull,  to  supply  tlie  dura  mator.  One,  the  posterior 
meningeal,  enters  the  cranium  through  the  fornmeu  lacerum  po^terius  with  the 
internal  jugular  vein.  A  second  passes  through  the  foramen  tacerum  basis  cranii; 
and  occasionally  a  third  through  the  anterior  condyloid  forameu.  They  are  all 
distributed  to  the  dura  raat^r.  I 

The  Temi'okal  Ahtebv  (fig.  209).  the  smaller  of  the  two  terminal  branches  j 
of  the  external  carotid,  appears,  from  its  direction,  to  be  t!ie  continuation  of  that' 
vessel.  It  commences  in  the  substance  of  the  parotid  gland,  in  the  interspace 
between  the  neck  of  the  condyle  of  the  lower  jaw  and  the  external  mnitus ;  cross- 
ing over  the  root  of  the  zygoma,  immediately  beneath  the  integumeu%  it  di\-idc* 
about  two  inches  above  the  zygomatic  arch  into  two  branobes,  an  anterior  and  a 
posterior. 

The  anterior  Ifvipwul  inclines   forwards  over   the   forehcod,  supplying  the 
tnuse lex,  integument,  aiiil  pitrier.ini uin  in  this  region,  and  anastomoses  witli  thO' 
Bupra-orbilal  and  iVontal  arteries,  its  branches  being  directed  from  before  back- 
wards. 

The  potlerior  temjutral,  larger  than  tho  anterior,  curves  upwards  and  back- 
wards along  tho  side  of  the  head,  lying  above  the  temporal  fascia,  and  inosculates 
with  its  fellow  of  the  opposite  side,  and  with  the  posterior  auricular  an<l  occipital 
arteries. 

The  temporal  artery,  as  it  crosses  the  zygoma,  is  covered  by  the  Attrahens ' 
aurein  muscle,  and  by  a  dense  fascia  given  oil  from  the  parotid  gland ;  it  is  also 
usually  crossed  by  one  or  two  veins,  and  accompanied  by  branches  of  the  facial 
and  temporo-auricnlar  nerves.     Besides  some  twigs  to  the  parotid  gland,  tho  I 
articulation  of  the  jaw,  and  the  Masseter  muscle,  il»  branches  are  the 

Transverse  facial.  Middle  temporal. 

Anterior  auricular. 

'The  tmnsverte /octal  la  given  off  from  the  temporal  before  that  vessel  quits  tho 
parotid  gland;  running  forwards  through  its  substance,  it  passes  transversely 
across  the  face,  between  Stcnon's  duct  and  the  lower  border  of  the  zygoma,  and 
divides  on  the  side  of  the  face  into  numerous  branches,  which  supply  the  parotid 
gland,  tho  lilasseler  muscle,  and  the  integument,  annstomosing  with  the  facial 
and  infra-orbital  arteries.  This  vessel  rests  on  the  Mnsscter,  and  is  acoom; 
by  one  or  two  branches  of  the  facial  nerve. 

The  midilU  tattporal  artery  arises  immediately  alMivc  the  zygomatic  areh,  and,' 
perforating  tho  temporal  fo-scia,  supplies  the  Temporal  muscle,  anastomosing  with 
tho  deep  temporal  branches  of  the  internal  maxillary.  It  occasionAlly  gives  off 
on  orbital  branch,  which  runs  along  tho  upper  border  of  tho  zvgomo,  between  Umj 
two  layers  of  the  tem]joral  fascia,  to  the  outer  angle  of  the  orbit ;  it  supplii^  tho 
Orbicularis,  and  anastomoses  with  the  lachrymal  and  palpebral  branches  of 
ophthalmic  artery. 
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Tlie  antfrtor  anrirti/ar  limnrhet  are  distributed  to  the  anterior  portton  of  the 
piuiia,  tlie  lobule,  and  nart  of  iino  external  meatus  ftoastomoaing  wiUi  braDoh«3 
of  Ute  posterior  auricular. 

Surgieal  Anatomy.  It  oocaslonall;^  bapp^^na  tbat  tfaa  snrgeoa  ia  called  upon  to  perToni)  the 
OperaIMB  of  art«rwtoin;  upon  this  vchtI  id  Qn»r*  of  inflamniutlon  of  lh«  eye  or  brain.  Under 
tMW  circiiin'tiiK:«»,  ihn  nnlcrjnr  hmii<;h  in  thn  oac  aiia&lly  ictrclr<l.  If  tnf  Bliidcst  Will  coD- 
rider  tkr  reUtioait  of  ibi:  tniok  «f  tlii«  \v*»i-l  ui  it  crowtt*  Ibc^  lytrcimntic  urcb.  with  ihtt  mrroaod- 
injt  iitructuR-^  ho  will  ob«crvv  that  it  iit  coreivil  hjr  a,  thick  AurJ  UctiH.-  fnacta,  enmt^d  bxoon  or 
l«o  vmivf.  ujiii  acconpuiied  by  branches  uf  ih*  Giclul  uiitl  icmpuro-uuricukr  nerrrs.  nivcdiaK 
tbould  u«i  be  perrormeil  In  tliia  silualjon.  aa  much  difficully  may  arise  from  the  denw  faaciii 
oovrriag  this  vesnel  iircvealitig  a  free  How  of  lilooil.  and  GonRiilerable  pre«sutQ  b  i«qiiUil«  aflcr- 
wardii  to  rcprfM  It  A^n.  a  varicone  Bnciirism  may  bo  formed  by  the  aceide&tal  npenitig  of  one 
of  the  Tcnu  eoverinit  it:  or  never*  ncnmltiit'  pnin  may  arwe  frnm  the  operatioa  implicating  one  of 
tbe  nerroiu  fikments  which  aceompany  the  arlcry. 

Th*  anterior  bramh  i*.  on  the  conlmry.  subcutuneouii.  in  a  lante  wmmI.  and  aa  t««i111v  com- 
proved  na  any  other  portioii  of  the  artery ;  it  should  coasettucDity  always  bo  eclectod  for  thQ 
Opcratinn. 

The  ISTKRSAt,  MAULLAitr,  the  larger  of  the  two  terminal  brsuchcs  of  the 
exteninl  carotid,  passes  iuwarda,  at  right  angles  from  that  vessel,  to  the  inner  sii\e 
of  the  neck  of  the  condyle  of  the  lower  jaw,  to  supply  the  deep  stnicturca  of  the 
fiioe.  At  in  origin,  it  i^  iiulx-dded  in  the  suhstance  uf  the  pitrotid  glutd,  being 
on  n  level  with  the  lower  extremity  of  the  lobe  of  the  ear. 

In  the  first  ]iftrt  of  its  course  (muxiUBry  portion),  the  arttjry  parses  horizon- 
tally forwardii  and  inwards,  between  the  ramus  of  the  Jaw  and  the  internal  late' 
ral  ligament.  The  artery  here  lies  parallel  with  the  aurioulo-temporal  nerre;  it 
crosses  the  inferior  dental  nerve,  and  liea  beneath  the  narrow  portion  of  the  Kx- 
teroal  pterygoid  muscle. 

In  the  second  part  of  ita  course  {pterygoid  portion),  it  oscwnda  ohllouoly  for- 
wards Bind  upwards  upon  the  outer  flurCacc  of  the  External  pteryjroia  muscle, 
being  coreroa  by  the  ramus  of  the  lower  jaw,  and  lower  part  of  tbe  Temporal 
moscltt. 

In  the  third  part  of  its  course  (spheno-roaxillary  portion),  it  approaches  the 
taperior  maxillary  bone,  and  enters  the  spheno-mnxillury  fos^a,  in  tlio  interval 
between  the  processes  of  origin  of  the  Extenial  pterygoid,  whure  it  lies  in  roh- 
Uon  with  Meckel's  gaagliou,  and  gives  off  its  lerminal  branches. 

Pt<ulianli<».  OccosionaUr.  thi»  artery  pawcs  between  the  two  Pteryeoitl  musclos.  The  ves- 
80l  in  tbia  ease  pmHes  furwuros  to  tlii^  iuitrv&l  betweeu  the  processes  of  ori^n  of  the  Exlernal 
nlrryiri^.  in  oracr  1o  reai'h  Ihe  maxillary  bone.  Sometime*  the  vc»*cl  escape*  from  tieueaih  the 
Kxtcmal  pterygoid  by  perfomting  Ibc  middle  of  this  muscle. 

The  branches  of  this  vessel  may  be  divided  into  three  groups,  corresponding 
with  its  three  divisions. 


1,  Branches  from  the  Maxillary  Portion. 

IW'mpanic. 
Middle  meningeal. 


Small  mcningoaL 
liiforior  deUUd. 


The  lympam'e  branch  paasea  upwards  behind  the  articulation  of  the  lower  jaw, 
enleni  the  lynipHnnm  through  the  fissura  Glaseri.  supplies  the  Laxator  tj-mponi. 
and  raiiiifivs  upon  the  mcmbraiu  tympaui,  anastomosing  with  the  slylo-maAtoid 
and  Vidian  arteries. 

The  mitiiiU  mrmngeal  is  the  largest  of  the  branches  which  supply  the  dura 
mater.  It  arises  from  the  internal  maxillary  between  the  internal  lateral  ligament 
and  the  neck  of  the  jaw,  and  ascends  vertically  upwards  to  the  foramen  spinosum 
in  the  spinous  process  of  the  sphenoid  bono.  On  entering  the  cranium,  it  divides 
into  two  hranGnes,  an  anterior  and  a  posterior.  The  anterior  branch,  the  larger, 
crosses  the  great  ala  of  the  sphenoid,  and  reaches  the  proovc,  or  canal,  in  tho 
anterior  inferior  angle  of  the  parietal  bone ;  it  then  divides  into  branches  which 
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Bpread  oiil  between  tho  dura  mater  ixml  iiiwmol  jiurGvce  of  the  cranium, 
pABRJng  ujtwuriU  over  Uie  jiiineml  Imiic  iia  fur  ns  llie  vertex,  and  olhera  backwards 
to  the  ocoi[>itAl  bone.  Th«  piislerior  hnuicli  crosses  ilie  Aciuanioua  jiortJon  of  tlw 
tempural,  and  on  iho  inner  surljiw  of  lh«  piirtebil  bciiic  <liTiaos  into  branches  which 
supply  the  poKtc rill r  part  of  the  dura  innter  and  cranium.  The  branches  of  this 
vessel  are  distributed  to  the  dura  mater,  but  chiefly  to  the  bones;  they  anastomose 


Fig.  21(1.— Tli«  liiUrnal  Uaxitlur^  Artarf ,  and  iu  Braodbei. 
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with  the  arteries  of  the  opposite  wde,  and  with  the  anterior  and  posterior  menin- 
geal. 

The  middle  meningeal,  on  entering  the  cranium,  gives  off  the  following  oolla- 
tcrat  branches:  1,  ^umc^ous  small  vessels  to  the  ganglion  of  the  fifth  nerve, 
and  to  the  dura  mater  in  this  situation.  2.  A  branch  to  the  facial  ncrvcv  which 
enters  the  hiatus  Fallopii,  supplies  the  faL-ial  nerve,  and  oniututiiuiH.'-'S  with  the  stylo- 
mustoid  brunch  of  the  posterior  auricular  artery,  8.  Orbital  branches,  which 
pass  through  the  s])lieDnit)ul  fissure,  or  through  separate  canals  in  the  great  wing 
of  the  s])heTiotd,  to  anastomose  witli  the  lachrymal  or  other  branches  of  the  oph- 
thalmic artery,  4.  Temporal  branches,  whi(;h  pass  through  foramina  in  the  great 
wing  of  the  Kphcnoid,  and  anastomose  in  the  temporal  fossa  with  the  deep  temporal 
arteries. 

The  small  m«ii'n7wi!  is  sometimes  derived  from  the  precwling.  It  enters  the 
skull  tlirough  the  foramen  ovule,  and  supplies  the  Cusseriaa  ganglion  uod  dura 
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mttcr.    BefoTfl  entering  the  craniam,  it  gives  off  a  bnuich  to  tlie  nasal  fossa  Mid 
ioft  palate. 

Tli«  in/Wiiw  (i-nnial  descends  with  the  dental  norve,  to  Ihe  foraroeD  cm  the  inner 
sido  of  the  minUM  uf  tbv  jaw.  It  mas  along  the  deotal  canal  in  the  ftubittanoe  of 
the  boDCv  ftCfOinpnnied  by  the  nerve,  imd  opposito  the  bicuspid  loolli  divtdvii  into 
two  bnincbee,  incisor  and  mental ;  th«  fornusr  is  continued  forwards  beneath  the 
incisor  teeth  as  far  as  the  eymphyeis,  where  it  anai^tomoscH  with  the  arterr  of  t]>e 
opposite  side ;  the  mental  branoh  CHcapea  with  thv  nerve  at  the  mental  foramen, 
tuppltes  the  structures  composing  the  chin,  and  anastomoses  with  the  submental, 
inferior  tabiitl,  and  inferior  coronary  arteries.  As  the  dcntai  artery  enters  the 
foramen,  it  givo:t  off  a  mylo-Iiyoid  brunch,  which  runs  in  tho  mylohyoid  groove, 
and  ramifies  on  the  uniler  surface  of  the  Mylo-hyoid  muscle.  The  dental  and 
incisor  arteries  during  their  conr»e  through  the  aubstanoe  of  the  bone,  give  off 
a  fen-  twigii  which  are  Io»l  in  the  diplo^  and  a  seriea  of  bmnchea  which  ooire- 
HXHid  in  number  to  the  root.^  of  the  teeth ;  the^te  eut«r  the  minute  apertures  at 
the  oxUromities  of  the  fangi^  and  ascend  to  supply  the  pulp  of  the  teeth. 


2.  Branches  of  the  Second  or  Pterygoid  Portion. 


Deep  temporal. 
l*terygoia. 


Mn^scterie. 
Caccal. 


^Thew  branobea  are  distributtHt,  m  their  immci  iniply,  to  th«  muscles  in  the 
maxilUrj  region. 
The  tlaj>  ternjiDral  branches,  two  in  number,  anterior  and  posterior,  eoeh  occupy 
that  part  of  the  temporal  fossa  indicated  by  \Ia  name.     Ascending  between  the 
Temporal  muw^le  and  pericranium,  they  supply  tliat  muscle,  ami  anaMomoao  with 

I      the  other  temporal  arteries ;  the  anterior  iiranch  communicating  with  the  lach- 
rymal through  wmall  branches  which  jierforate  the  malar  bone. 
The  plerff(toid  hnmeliea,  irregular  in  their  number  and  origin,  supply  the  I'tery. 
goid  moaclea 

Tbe  maaKUrie  is  a  small  branch  which  passes  outwards  above  the  sigmoid 
notch  of  tho  lower  jaw,  to  the  deep  Hurfaco  of  the  Masictcr.  It  sujtpliea  that 
musete,  and  anastomoties  with  tho  massclerio  branehus  of  the  fneiul  uad  trau8%-erge 
Ettcial  arteries. 

The  buccal  is  a  small  branch  which  runs  obliquely  forwards  bctwotni  the  Internal 
pterygoid  and  the  ramus  of  the  jaw,  to  the  outer  surfuce  of  the  Buccinator,  to 
whitfb  it  is  distributed,  anastomosing  with  branches  of  the  facial  artery. 

8.  Branches  of  the  Tliird  or  Spheno-iimxilhiry  Portion. 

Alveolar.  Vidian. 

Infr.»-orbitttl.  Pierygo-palntine. 

Posterior  or  Descending  palatine.  Kasid  or  Splteno-palatine. 

Tho  alveolar  is  given  off  from  tho  internal  maxillary  by  ft  common  branch  with 
the  iufra-orbitol,  and  jui<t  as  the  trunk  of  t>ie  ve:«el  is  porting  into  the  splteno- 
maxillary  fiissa.  Dea»euding  npon  the  tuberosity  of  the  superior  maxillary  boncv 
it  tliVide^  into  numerous  branches ;  one,  the  sTi{)erior  dental,  larger  than  the  R»t, 
supplies  llie  molar  and  himuspid  teeth,  its  branches  entering  tho  foramina  in 
Uie  alveolar  proceits;  some  branches  pierce  the  bone  to  supply  the  lining  of  the 
antrum,  and  others  are  continued  forwards  on  tlie  alveolar  process  to  supply  the 
gums. 

The  in/ra-orbilal  a])nearti,  fVom  its  direction,  to  be  the  continuation  r^  the  trunk 
of  the  internal  niaxillarv.  It  arises  from  that  vessel  by  a  common  trunk  with 
Uie  preceding  branch,  and  runs  along  the  itifra-orbital  canal  with  the  su]>eri<ir 
maxillary  nerve,  emerging  upnn  tho  face  at  the  infra-orbital  foramen,  boucalh  the 
Levator  labii  supcrioris.  Whilst  otuitaimtl  in  the  canal,  it  givt-;*  oil"  brani-hca 
which  asoend  into  the  orbit,  and  supply  the  Inferior  rectus,  and  Interior  oblique 
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tnnsclcf^  and  the  laduymal  gland.  Other  branches  dcsccn'l  tbrtmgh  v$Mh  in  tr 
hoiii^  to  supply  tiie  muooaa  membriuiw  of  lh«  iinlrum,  ftiul  the  front  teeth  of  the 
uppur  jaw.  On  tho  Ikcc,  it  mippliin  the  liK;hrviiuil  «ac,  ntul  uincr  nngic  of  tha 
orbit,  auastomoaing  with  the  facial  artvry  ami  iiii#ul  bmach  of  tlie  oplithitlmic; 
a»d  olhur  brancboK  d«»c«ml  bem-nlh  tlie  elevator  of  the  upper  lip,  and  auustoiuosc 
with  tho  traiifiverse  facial  and  buccnl  bnmcheit. 

The  four  ruinaining  branches  arise  irom  that  jMrtion  of  tlio  internal  miixillary 
whiuh  i^  contiuned  in  the  spheno-maxillnry  fossa. 

The  (kscending  palatine  ^[titgaaa  down  along  the  posterior  palatine  canal  with  the 
posterior  palatine  branches  of  Meckel's  ganglion,  and,  emerging  from  the  posterior 

Ealatine  foramen,  runs  fnrwarda  in  a  groove  on  the  inner  side  of  the  alveolar 
order  oi'  tlie  hard  palate,  to  be  distributed  to  the  gums,  the  mncoua  nietnbmne 
of  the  liard  palate,  and  palatine  glands.  Whilst  it  ia  contained  in  the  palatine 
canal,  it  gives  oB'  branches,  which  descend  in  the  accessory  palatine  canabi  to 
supply  the  soft  palate,  anastomasing  with  tbo  ascending  nnlatino  artery ;  and  ante- 
riorly it  terminates  in  a  small  vessel,  which  ascends  in  tuc  anterior  palatine  canal, 
and  anastomosea  with  tlie  artery  of  the  septum,  a  branch  of  the  (<pheno-pa]atiiis.l 
The  Vidian  branch  passes  backwards  along  the  Vidian  canal  with  the  Vidian" 
nerve.  It  is  distributwl  to  tho  upper  jiart  of  the  pharynx  and  Eustachian  Jubc, 
sending  a  small  branch  into  the  tympanum. 

The  j'tcrygo-jxt!a/iiiP  is   also  a  very  small   branoh.  which  ptuscs   backwards 
tliTOtigh  tho  ^itcry^o- palatine  canal  with  tlie  phurynjieal  nerve,  and  is  distributed] 
to  tiie  upper  jiurt  of  the  pharynx  and  Eustachian  tuljo.  ' 

Tho  imsal  or  splirno-jmatinc  passes  through  the  sphono-palatine  foramen  into 
tlie  cavity  of  the  nose,  at  the  back  part  of  the  superior  meatus,  and  (1ivi<le«  into 
two  branches;  one  inlornal,  the  artery  of  the  septum,  passes  obliquely  downwards 
and  furwarrls  along  the  septum  nasi,  supplies  the  mucous  membrane,  and  auai^o- 
tnoses  in  front  with  the  asccn<ling  branch  of  the  descending  palatine.  Thd 
external  branches,  two  or  three  in  nunil>er,  sup]>ly  the  mucous  membrane  cover-  [ 
ing  the  lateral  wall  of  the  nares,  the  antrum,  and  the  ethmoid  and  .'^henoid  celUkJ 

SUKGICAL  As-ITOMY  OF"  TIIK   ThIASGLES   OF  THE  ItKCK. 

The  student  li.i\Hug  considcrefl  the  reliitix-o  anatomy  of  the  large  art«rics  oTtbftl 
neck  nn<l  their  brunches,  and  tho  relations  they  1>ear  to  the  vein«  and  iicrveM 
should  now  examine  these  structures  collectively,  as  they  present  iheniswh"** 
certain  regions  of  the  neck,  in  each  of  which  important  operations  are  being  > 
stantly  performed. 

For  tliis  purpose,  tho  Stemo-mastoid,  or  any  other  mnsclas  that  have 
divided  in  the  dissection  of  these  vessels,  should  be  replaced  in  their  normal  posi^' 
tjon:  the  head  thould  be  supported  by  placing  a  block  at  the  back  of  the  ned^ 
and  the  laco  turned  to  the  side  oiiposito  to  that  which  is  1>eing  examined. 

The  )>ide  of  tho  neck  presents  a  somewhat  quadrilateral  outline,  limited.  abo7Q 
by  tlie  lower  border  of  the  body  of  the  jaw,  and  an  imaginary  lino  extending 
from  the  angle  of  the  jaw  to  tlie  mastoid  process ;  below,  by  the  prominent  upper 
Wder  of  the  clavicle ;  in  front,  by  the  median  line  of  the  neck :  behind,  by  the 
anterior  margin  of  the  Trapezius  must'Ie,  This  space  is  j^ubdivided  intotwolar 
triangles  by  the  Sterno- mastoid  muscle,  which  piwses  obliquely  acrocw  the  nc 
from  the  sternum  and  clavicle,  below,  to  the  mastoid  process,  above.  The  trian^ 
gular  space  in  front  of  thia  muscle  is  called  the  anterior  triangle;  and  that  b«b 
It,  ihc  posterior  tria-ngk. 

Antkbior  TmANoin,AR  Space. 

Thp  anterior  triangle  is  limited,  in  front,  by  a  line  extending  from  the  chin 
the  sterniun :  behind,  by  the  anterior  margin  of  the  Sicmo-roastoid ;  its  \tase^' 
dipoctcti  upwards,  is  formed  by  the  lower  border  of  tho  body  of  the  jaw,  and  a  line 
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extending  from  the  anglo  of  tlio  jaw  to  the  msetoid  process ;  its  apex  is  fonned 
below  by  tlw!  Btcrnum.  This  spaco  is  covt-rctl  W  tlic  integument,  superficial 
fascia,  Pliity^nia,  deep  biuteiii,  crossed  by  bnuiclies  ui  tbc  fucial  aitd  superOeiul  cer- 
Tical  aerves,  and  subiUvidtKl  into  three  smaller  trianglea  by  the  Digawtrie  muscle, 
abore^  sad  the  anU^rtur  belly  of  the  Omo-hyoid,  below.  Them  are  uintcd,  from 
below  upwards,  the  inferior  carotid  tnangle.  lti«  sujierior  uarotid  triangle,  and  the 
suhnuxillary  triangle. 

The  In/rrior  Oxrotiii  IVxamjlf  is  limited,  in  front,  by  the  median  hne  of  the 
noeic ;  behind,  by  the  anterior  margin  of  tbe  Slerno-ina«totd ;  above,  by  the  anterior 
belly  of  the  Omo-hyoid;  and  it  is  covered  by  the  integument,  supcriicial  laacia, 
Plaiysnuv  and  deep  &»cia;  ramifying  between  which  i»  eecn  the  descending 
branch  of  the  Miiperfieial  oerrical  nerve.  Beneath  these  stiperficiul  structures  arc 
the  St«mo>hyoid  and  Sterno-thjToid  muscles,  which,  together  with  the  anterior 
margin  of  the  Sterno>maMoid,  conoceJ  the  lower  part  of  the  common  canitid  artery. 
This  TGAdel  i^  inclosed  within  'm  itheath,  together  with  the  iiilerual  jugular  vein, 
and  pneumogiLitric  nerve ;  the  vein  lying  on  the  outer  side  of  the  artery  on  tlie 
riffht  nde  of  the  neck,  but  overlapping  ii,  or  paiaing  directly  across  it  on  the  left 
Hdc ;  the  nerve  lying  between  tlio  artery  and  vein,  on  a  plane  nosterior  to  Imih. 
In  front  of  the  sheath  are  a  few  tilameutit  defending  from  the  loop  of  commnni- 
cation  between  the  descenden.')  and  communican!)  noni ;  behind  the  sheath  are  seen 
the  inferior  thyroid  artery,  the  recurrent  laryngeal  and  sympathetic  ner%'ea:  and 
oa  it«  inner  aide,  the  trachea,  the  thyroid  gland,  much  more  prominent  in  the 
female  thou  in  tlie  male,  and  the  lower  part  of  the  larynx.  In  the  upper  part  of 
this  space,  the  common  carotid  artery  may  he  tied  below  the  Omo-hyoid  muscle. 

Tlie  SupKriof  Carotid  Triangle  i^  bounded,  behind,  by  the  Steruo-niji.'*toid; 
below,  by  the  anterior  belly  of  the  Omo-hyoid ;  and  above,  by  tlie  [Xistcrinr  Vn-Ily 
of  the  Digastric  muscle.  Its  fliwr  10  formed  by  paru  of  the  Tiiyro-liyoid,  ilyo- 
gloBsua;  aod  the  inferior  and  middle  ConsUrictor  museltu  of  the  j>haryn.\;  and  it  is 
covered  by  the  integument,  superficial  fascia,  Flatysmo,  and  deep  fiuKcia;  rami- 
fying between  which  are  branches  of  the  facial  and  superficial  cervical  nerves. 
This  apace  contains  the  upper  part  of  the  common  carotid  artery,  which  hifVircates 
oppo^te  the  upper  border  of  the  th^Toid  cartilage  into  tlie  external  and  internal 
carotid.  Theae  vessels  are  conce.iled  from  view  by  the  anterior  margin  of  the 
Sierao- mastoid  muscle,  which  overlaps  them.  Tlie  external  and  internal  caroiUda 
lie  side  by  side,  the  external  being  the  moat  anterior  of  the  two.  The  following 
branches  of  the  external  carotid  are  ahto  met  with  in  this  space :  the  superior 
thyroid,  which  runs  forwards  and  downwards ;  the  lingual,  which  passes  directly 
forwards;  the  facial,  forwards  and  upxranls;  the  occipital  is  directed  buekwiuds; 
and  the  asccoding  pharyngeal  runs  directly  upwards  on  the  inner  side  of  the  in- 
ternal carotid.  The  veins  met  with  arc: — ^the  internal  jiieular,  which  li'?s  on  the 
outer  side  of  the  common  and  internal  carotid  vessels;  and  veins  corresponding  to 
the  above  iiiuntioiicd  branches  of  the  external  carotid,  vi/..,  the  auporior  thyroid, 
the  lingual,  facial,  ascending  pharyngeal,  and  sometimes  the  oocipit-u;  all  of  which 
accompany  their  corresponding  arteries*,  and  terminate  in  the  internal  jagiitar. 
In  front  of  the  iiheaili  of  the  common  carotid  is  tlie  descendons  noni,  the  hypo- 
glossal, from  which  it  i.*  <ierived,  croxsinj;  both  carotids  above,  curving  round  the 
oeuipital  artery  at  Xn  origin.  Within  the  sheath,  between  the  artery  and  vein, 
and  behind  both,  is  the  pneumogastric  nerve ;  behind  the  ehcath,  the  sympathetic. 
On  the  outer  side  of  the  vessels,  the  spinal  accessory  nerve  runs  for  u  short  distauoo 
before  it  picrcea  the  Stemo-masloid  muscle;  and  on  the  inner  side  of  the  interna] 
carotid,  just  below  the  hyoid  liono.  may  be  seen  the  superior  laryngeal  nerve ;  and 
stU!  more  infcriorly,  the  external  laryngeal  nerve.  The  upper  part  of  the  larynx 
aod  the  pharynx  are  also  found  in  the  trout  part  of  this  space. 

The  S'tltMOxillary  TriangU  corrcjtponds  to  that  part  ot^  the  neck  immediawly 
beneath  tlie  bi>dy  of  the  jaw.  It  is  hounded,  aliove,  by  the  lower  border  of  the 
body  of  the  jaw,  the  parotid  gland,  and  mn.'stoid  proceis ;  behind  by  the  posterior 
belly  of  the  Mgastric  and  Stylo-hyoid  muscles :  in  front,  by  the  middle  line  of 
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t!ie  nftck.  The  floor  of  this  space  is  formed  by  the  anterior  belly  of  the  Dtgastric, 
tbe  Mylo-hyoid,  and  Hyogl'jssus  muscloa,  and  it  ia  covered  by  tha  integnment, 
Buperncial  ta^ciit.  Platysma,  and  deep  fascia;  ramifying  between  which  are  branches 
of  the  facial  and  ascending  tilamenta  of  the  superficial  oervical  nerve.  I'liin  apace 
contairiit.  in  front,  the  aubmaxillary  gland,  imbedded  in  the  surface  of  vhicli  Li  tho 
facial  artery  and  vein,  and  ita  glandular  branches ;  beneath  this  gland,  on  tbe  Bur- 
faco  of  the  M  vlo-liyaid  inu»clc,  are  the  aubinental  artery,  ftnd  the  mylo-hyoid  artery 
""  id  nerve,  llie  back  part  of  ihi^  ttjiaoo  i.*  separated  from  the  front  part  by  the 
jlo-maxillary  ligament;  it  contninti  the  external  carotid  artery,  asccnaing  deeply 
in  the  substance  of  tlie  parotid  gland;  this  vessel  here  lies  in  tront  of.  and  super- 
ficial to,  the  internal  carotid,  being  crossed  by  the  facial  nerve,  and  gives  off  in 
its  course  the  posterior  auricular,  temporal,  and  internal  maxillary  branches ;  more 
deeply  arc  the  internal  carotid,  the  internal  jiifful.ir  vein,  and  the  ptiiiumogastrio 
nerve,  wipnnilod  from  the  cxtemiil  carotid  by  tlie  Stylo-glosttua  and  SiyIo-i»l»arya- 
geus  niu%le«,  and  the  glosso-pluiryngcal  nerve. 


Posterior  Triaxgui^b  Space. 

The  posterior  triangular  space  is  bounded,  in  front,  by  the  Stemo-mastoid 
muscle;  behind,  by  the  anterior  margin  of  the  Trapezius;  its  base  corrcs]>ond«  to 
the  upper  border  of  the  clavicle,  its  apex,  to  the  o«.'iuut.  This  ii|jin;e  ii»  crossed. 
about  an  inch  above  the  clavicle,  by  ttie  }HJsterior  belly  of  the  Oino-Iiyoiil,  which 
divides  it  unequally  Into  two  triangles,  uu  upper  or  occipital,  and  a  lower  or 
cubckvinn. 

Tlie  Occipilal,  the  larger  of  the  two  posterior  triangles,  is  liounded,  in  &ont, 
by  the  Stemo-inostoid ;  Ixrhind.  by  tbe  Trapezius;  below,  hy  llie  Omo-hyoid.  It« 
floor  i.t  tormed  fWim  above  downwards  by  the  Splenius,  licvalor  anguli  scajtula?,  and 
the  middle  and  posterior  Scaleni  muscles.  It  i»  covei-ed  by  tbe  integument, 
tlic  Pliitysma  below,  the  itu]>crficial  and  deep  fasciie,  an<l  crossed,  a)x>ve,  by  the 
ascemling  branchea  of  the  cervical  plexus:  tlie  spinal  accessory  nerve  is  directed 
obliquely  across  the  space  from  the  Stemo-mastoid,  which  it  pierces,  to  the  uitder 
florface  of  the  Trapemus;  below,  it  is  craiaed  by  the  descendmg  branches  of  the 
same  plexus,  and  the  transversalis  colli  artery  and  vein,    A  chain  of  lympliatic 

Cis  is  also  found  running  along  the  posterior  border  of  the  Stcruo-mastoid, 
the  mastoid  process  to  the  root  of  tlic  neck. 
The  tSttbclavian.  the  smaller  of  the  two  posterior  triangles,  ia  bounded,  above, 
by  the  posterior  belly  of  the  Oino-hyoid ;  below,  by  the  clavicle ;  ila  ba^  directed 
forvfurtls,  being  fonncd  by  the  Stern o-mn»toid.  llio  sixe  of  this  space  varies 
acoordint;  to  the  extent  oi'  dttftohmcnt  of  the  clavicular  portion  of  the  Stemo- 
miuttoid  luid  Tmpeiiiiiit  niu.-<ole.s  ^nd  also  ncconliug  to  the  height  at  which  the 
Omo-liyoid  crosses  the  neckaVmve  the  clavicle.  The  hmglit  also  of  this  qiace  varies 
much,  according  to  ihe  jHisilion  of  the  arm.  Iicing  much  diminished  on  raising  tbo 
limb,  on  account  of  the  ascent  of  the  clavicle,  and  increased  on  drawing  the  arm 
downwards,  when  this  Iwane  la  conaequcDtly  depressed.  This  space  is  covered 
by  the  integument,  superficial  and  detjp  fascia) ;  and  crossed  by  the  de»ceDding 
branches  of  the  cervical  plexus.  Just  above  the  level  of  the  clavicle,  the  ibiru 
portion  of  the  subclavian  artery  curves  outwsuxls  and  downwards  from  tbo  outer 
margin  of  the  Scalenus  unticus,  across  the  first  rib,  to  the  axilla.  Sometimeti, 
this  vessel  rises  as  high  as  »u  inch  and  a-half  nbuve  tlio  clavicle,  or  to  any  point 
intermediate  between  this  and  its  usual  level.  Occasionally,  it  pas-tes  in  front  of 
the  ScalciuiM  iinticus,  or  pierces  the  fibres  of  this  muscle.  The  subclavian  vein 
lies  bencUth  the  cUvicle,  and  i.-<  UNiially  not  seen  in  this  space ;  but  it  oocaaioually 
ri^a  as  high  up  a^  the  artery,  and  has  even  been  seen  to  pass  with  that  vesaol 
behind  the  Scalenus  anlicns.  The  brachial  plexna  of  nerves  lies  above  the  artery, 
and  in  close  contact  with  it.  Passing  transversely  across  the  clavicular  margin 
the  space,  are  the  suprascapular  vessels ;  and  traversing  its  upper  angle  in  the 
1  direction,  the  transverse  cervical  vessels.    The  external  jugular  vein  dcacondx 
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Ailcr  ascending  in  it  Tor  n  nhort  distance,  it  passes  fom'ardit  And  inwardit  through 
tlio  carotid  oaniil,  and,  asoendin^f  a  litilo  by  the  side  of  the  sella  Turcica,  curves 
tipwarrU  by  the  anterior  clinoid  proceim,  where  it  pierces  the  dura  mater,  luid 
dividtit  into  its  terminal  branches. 

Iliia  vessel  supplies  the  anterior  part  of  the  brain,  the  eye,  and  ita  appendages. 
In  size,  in  the  auult,  is  equal  to  that  of  the  external  carutid.  In  the  eliild.  it  is 
larger  than  that  vessel.  It  i*  remarkable  for  the  number  of  curvatures  tliat  it 
pr«aenta  in  different  parts  of  its  course.  In  its  cervical  ^wrlion  it  occasionally  pre- 
sents one  or  two  flexures  near  the  base  of  the  skull,  whilst  through  the  re.il  of  it* 
extent  it  describes  a  double  curvature,  which  resembles  the  italic  letter  /  placed 
horizoniallv  "-i.  These  curvatures  most  probably  dimiQish  the  velocity  of  the 
current  of  blood,  by  increasing  the  extent  of  surface  over  which  it  moves,  and 
adding  to  the  amount  of  iinpcdimcnt  produced  from  friction.  In  considering  the 
course  and  relations  of  this  vessel,  il  may  be  conveniently  dirided  into  four  por- 
tions, a  cervical,  petrous,  cavernous,  and  ccrcbraL 

Cervical  Portion,  This  portion  of  the  intenial  carotid  at  its  commencement  is 
very  sn|>crficial,  being  contained  iu  the  sujxTior  carotid  trijinplc,  on  the  same  level 
*f,  but  Viehin<I.  the  cxteroal  carotid,  overlapped  by  the  Stcnio- mastoid,  and  covered 
by  the  Plalysma,  deep  fa-«cia,  and  integument;  it  then  passes  beneath  the  parotid 
gland,  beinjT  crossed  by  the  hvpogloasal  nerve,  the  Digastric  and  Stylo-hyoid 
muscles,  and  the  external  carotid  nnn  occipital  aileritw.  Higher  up,  il  is  svpnratcd 
from  the  external  carotid  by  the  Styloglossus  and  8tv!o-pliaryngeus  muscles,  the 
gloftso-pliriryugeal  nerve,  and  pharyngeal  branch  of  the  vagus.  It  is  in  relation, 
behind,  with  the  liectiis  anticus  major,  the  superior  cervical  ganglion  of  the 
sympathetic,  and  superior  laryngeal  nerve ;  exlernalli/,  with  the  internal  jugular 
vein,  and  pueumogastric  nerve ;  intemaHy,  with  the  pharynx,  tonsil,  and  ascend- 
ing pharyngeal  artery. 

PtlTous  Portion,  When  the  internal  carotid  artery  enters  the  canal  in  tl» 
petrous  portion  of  the  temporal  bono,  it  tirst  ascends  a  short  distance,  then  curves 
forwards  and  inwarda,  ana  again  ascends  as  it  leaves  the  canal  to  enter  the  cavity 
of  the  skulL  In  this  cannl.  the  artery  lies  at  Brst  anterior  to  the  tympanum, 
from  which  it  is  separated  by  a  thin  bony  lamella,  which  is  cribriform  in  the 
young  subject,  and  olten  absorbed  in  old  age.  It  is  separated  from  the  bony  wall 
of  the  carotid  canal  by  a  prolongation  of  dura  inciter,  and  is  surrounded  by  fila- 
ments of  the  carotid  plexus, 

Cawrrums  Portion.  The  internal  carotid  artery,  in  this  part  of  its  course,  .it  first 
ascends  to  the  posterior  clinoid  jirocess,  then  pa>ww  forwanis  by  the  side  oi  the 
bo<ly  of  the  sphenoid  bone,  l}eing  situated  on  the  inner  w»ll  of  the  eavemoua 
fdnus,  in  relation,  externally,  with  the  sixth  nerve,  and  covered  by  the  lining 
membrane  of  the  sinua.  The  third,  fourth,  and  ophthalmic  nerves  arc  placed  on 
the  outer  wall  of  the  sinus,  being  separated  from  ita  cavity  by  the  lining  mrmbranc, 

Ccrfhral  Portion.  On  the  inner  side  of  the  anterior  clinoid  prooent  the  internal 
carotid  curves  upwards,  perforates  the  dura  mater  bounding  the  Binu.^  and  ia 
received  into  a  sheath  or  the  aniclmoid,  ITiis  portion  of  the  artery  is  on  the 
otiter  sidij  of  the  optic  nerve;  it  lies  at  the  inner  extremity  of  the  fissure  of 
Sylvius,  having  the  third  nerve  cxteruali}'. 

PecHliariUra.  THp  length  of  llip  intemrtl  carntid  Tarird  nccon]In^  to  thp  I«nstti  of  th^  nt^k, 
•ncl  uIm)  iiccurdinL'  Iu  thi-  liuitti  nf  bilurcatioo  of  Ihc  common  rarotiil.  lit  orijtio  i:>-Di«tiiiiea 
t&ko«  yAiKH  from  i1li>  iinh  of  tlie  aurln;  in  iticli  rare  Lustuiic!<'ii.  ihU  rcui-1  itn«  plmiil  nr'nrfr  tlifl 
miildle  line  <>r  ihi^  n^ck  than  t]i«  cxlrnxil  <.-nruti<l,  as  fur  upwurds  aa  the  Inryiix.  whra  Ihc  Inttt'r 
veflwl  cri)»p(l  the  intrrnEil  ciirotiil.  Thr  roiimtt  of  iIk*  vi^khpI.  InRlcad  of  bt^iiiK  KlmifFhl.  vxay  bo 
very  torliioui.  X  I't-w  in»lnnei-»  iiri-  nTiirded  in  whicli  ihiB  vcbwI  wus  ali(>p?ilii'r  aliHcut :  in  una 
otiht'*e  llii'  commiMi  curotid  aaceiiJoU  lh('  neck,  ninl  irnve  off  ihc  iihiihI  breotbys  of  ihe  i-xternkl 
»rotiil.  tlie  rraniiil  iiorttuo  of  llie  vcuwl  bt'iiiir  rt'plncfti  lij  twn  bmni:he>  of  the  inloniul  luaxil- 
\r^,  whi'  Il  rntcrtd  the  skull  Ihrongb  ib<.>  rorumea  rtiiuuduui  and  funimeD  ovule,  nnd  Joinvd  tu  fona 
aiingli*  vrti-H. 

.S'.ii-./iVnl  Analomii.  Tho  errvicral  purt  fif  th^  inlcraiil  eamtid  Es  »Dine1imc*  wonnili>i1  by  a  stab 
or  guafhut  irouad  ia  the  seek,  or  «vva  uccujonally  hj*  a  iiab  from  fritbla  tb«  moull),  ui  wb»A 
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fhmt  the  Pelrotu  Portion 
From  the  CaverTwtu  Portion 

From  the  Cer^tral  Portion 


%  pnvoa  rweivM  m  tkrait  from  the  eoil  of  ■  pnnMl.  »r  folti  down  vllh  a  lobaeWMipe  la  Ui 
■ontlu  Id  kiicli  cajiet  a  U^iure  »h<-ulil  W  Apj^K^  to  the  cooimon  Mroti<l.  Ill  nltUon  nih 
tlie  toD^I  sbouM  be  capeciftll;  rrmcmhcrnl.  ni  inilnDccii  1i;ivc  npcurrrd  in  «hirli  tho  artery  ha* 
been  wivnoilod,  teriog  the  openlion  of  ■carirTiti);  tku  lomil.  uni]  fiitul  hcmurtliagu  Ims  mper- 

The  brancliM  given  off  from  the  internnl  carolid  Are:— 

Tyin|iaiiiiJ. 

SArleria  recoptaculi. 
Anterior  ineDiiigeaL 
Ophthalmic. 
Anterior  cerebral. 
Middle  wrobral. 
Posterior  communicating;. 
Anterior  choroid. 
The  cervical  portion  of  the  internal  carotid  gives  oft  no  branches. 
The  tympanic  is  a  small  branch  which  cntvrs  the  cavity  of  the  tympanum, 
through  a  minute  furamt^n  in  tliu  cumtid  eaiial,  and  anastuinosot  with  tbo  tympanic 
branch  of  tho  internal  rtiuxiUary,  and  slylu-mastuid  arl«riea, 

The  arteria  rtaijitacuii  are  numerous  xraall  vc«s«l4  derived  from  tho  interna) 
Cltrotid  in  the  cavernous  Hinus;  they  supply  the  pituitary  body,  xha  Ca«H;riau  gan- 
fftion,  and  the  wall«  of  the  cavernoiu  and  infvriur  petrosal  8inti»es.  One  uf  thi'se 
branches,  distributed  to  the  d\ira  mat«r,  it  c«]l«d  the  anterior  menitujr-ut;  ii  uias- 
tomoi«e!)  villi  the  middle  meningeiil. 

The  Ophthai,«iu  Autkkv  arinos  from  the  internal  carotid,  just  tut  that  vcswl 
is  emerging  from  the  cavernoua  sinus,  on  the  inner  side  uf  tlie  anterior  clinuid 

Pig.  213.— The  Opbtbalnio  itUtf  juiil  In  DmnclMn,  the  Roof  of  111*  OcIUt  btfrlng  bvDB 
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prooeaa,  and  enters  the  orbit  through  the  optic  foramen,  below,  and  on  the  outer 
side  of  the  ontic  nerve.  It  then  eixwses  above,  and  to  the  inner  side  of.  this 
oerv^  to  the  mner  wall  of  the  orbit,  and  passing  horizontally  forwardis,  bencAth 
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titc  lower  bonier  of  tlie  SapeiiAr  obHque  muscle,  passes  to  the  innsr  angle  ctf  the 
eye,  where  it  tlivklex  into  two  leriuinal  branches,  the  frontal  and  nasaL 

Braneht*.  The  brandies  of  thU  vessel  may  be  divided  iuto  an  orbital  group, 
which  are  distributod  to  ibo  orbit  and  surroumliny  parta ;  and  an  ocular  group, 
which  supply  the  rau^les  and  globe  of  tlie  cyo.  * 

Orhital  Orti'tp.  Ocular  Group. 

Lacbryiiml.  Muscular. 

Supra-orbital.  Anterior  ciliary. 

Posterior  etiimoidal.  Short  ciliary. 

Anterior  ethmoidal.  Long  ciliary. 

Palpebral  Artcria  uentndis  rcdiiie. 
Frontal 
Kasal. 

The  lachryvml  is  the  first,  and  ono  of  the  largest  branches,  derived  from 
ophthalmic,  arising  cIdho  to  tbo  ojitic  foramen,  and  not  unlVequcDlly  from  that 
TC&s«I  before  L-nlt'iing  the  orbit.  It  accompanies  the  lauhrymal  nervo  along  the 
upper  border  of  the  E.vtcrnal  rectus  muscle;  and  is  distributed  to  the  lachryuiul 
gluml.  Its  tcrminul  brandies,  esaipiiig  from  the  gland,  are  distributed  lo  tlie 
upper  eyelid  and  ooiijuiictiva,  unnstoHnwirig  with  the  i>al|>ebra]  arierie*.  The 
laetirym'iil  iirtt-ry  gives  olT  one  or  two  nmlar  branebes,  one  of  which  pft.>«ites 
through  a  foramen  in  the  malar  bone  t^i  reacli  llie  temporal  foai«a,  and  ana^tomoaes 
witli  the  deep  temporal  arteries;  the  other  apix^ars  on  the  cheek,  and  anasto- 
mo^en  with  tbo  tran.iverse  facial  A  branch  is  also  sent  backwards,  through  the 
sphenoidal  fissure,  to  the  dura  mater,  which  anastomoses  with  a  branch  of  tbej 
middle  meningeal  artery. 

FtriiUiiriiir».    Tlie  lu(!hri*nial  artety  In  sometinii^s  derived  Crura  one  of  the  Ulterior  brutcb' 
of  tbi'  nuddle  meDiogeal  artery. 

The  supra-orhilal  arhri/,  the  largest  branch  of  the  ophthalmic,  aris^  from  th. 
vessel  above  the  optio  nerve.  A.^ei'nding  so  as  ti>  ri.se  Bb<>vo  all  the  muachss  of 
the  orbit,  it  pas-tes  forwards,  with  the  frontal  nerve,  between  the  perioateum  aod-^ 
Levator  palpebrte ;  and.  passing  through  the  supra-orbital  foramen,  divides  into^H 
superficial  and  deep  branch,  which  supplv  the  muscles  nud  integument  of  tha^ 
forehead  and  pericranium,  anastomosing  with  the  temjwral  angular  branch  of  the 
facial,  and  the  artery  of  the  opposite  side.  This  artery  in  the  orbit  supplies  the 
Superior  rectus  and  the  Levator  palpebraj,  sends  a  branch  inwards,  across  the 
pulley  of  the  Superior  oblique  muscle,  to  supply  the  parts  at  the  inner  cautli 
and  at  the  siipra-orbitid  foramen  frc({uently  trausmita  a  brunch  to  the  diplod 

The  vlhmoiiiiil  hmwhes  are  two  in  number,  ixistcrior  and  anterior.  Thft 
former,  which  is  the  HiTi»ncr,  passes  through  the  posterior  ethmoidal  foruncn. 
supplies  llie  posterior  ethmoidal  cells,  and,  entering  the  er»niuin,  give*  off  a 
meningeal  brnnoh,  which  supplie.'*  the  Adjac<:nt  dura  mater,  and  n«»af  broDcbea, 
which  descend  into  tlie  nose  through  apertures  in  the  eribiiform  plate,  anasto- 
mosing with  branches  of  the  .tphcno-pulatiae.  Tiie  anturior  ethmoidal  artery 
accomjianiea  the  nasal  nerve  through  the  anterior  ethmoidal  foramen,  supplies  the 
anterior  ethmoidal  cells,  and  frontal  sinusejt,  and,  entering  the  craniam,  diviiies 
into  a  meningeal  branch,  which  supplies  the  adjacent  dura  mater,  and  a  nasal 
branch  which  desccu'ls  into  the  aoscv  through  an  aperture  in  the  ca-ibriforra 
plate. 

The  priljH-J/ral  arlcrirt.  two  in  number,  auiwrior  and  inferior,  sriso  from  the 
ophtlialinie,  opposite  the  pulley  of  the  Superior  oblique  muscle ;  they  encircle  the 
eyelid;^  near  their  free  margin,  forming  a  superior  and  an  inferior  arch,  which  lie 
between  the  Orbicuhiris  muselu  and  tarsal  cartilages:  the  superior  ijalpcbrnl 
inosculating  at  the  outer  angle  of  the  orbit  with  the  orbital  brancii  of  the 
tem]wr)il  artery ;  the  inferior  palpebral  luiustouiosing  with  theorbital  brimch  of  the 
infra-orbital  artery,  at  the  inner  «iide  of  the  lid.     From  tim  anastomoua^  a  broncli 


the     II 

rfa«  1 


*The /mnlaj  artrnf.  one  of  the  terminal  brnnclie?  of  tlio  ophthalmic,  pftsw!)  from 
the  orhil  nl  its  iiinor  lui^lv,  nnd,  ascendinK  ou  tli«  fort-hcn^i,  Kupplios  tlic  iniisole^ 
intvjfTinwMit,  siid  poricriiniiim,  ftunstoniotiiii^  with  the  ^'upni-orhiliil  arti^ry. 

The  tutwl  artrnj,  the  otlier  terminal  brunch  of  the  ojiiitliaiiuio,  emcr^fw  from 
the  orbit  above  llie  tendo  oculi,  ancl,  after  giving  n  bratich  to  the  kchrjmaL  sac. 
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diTidcs  into  two,  one  of  nrliich  anastomoses  witli  the  angular  artery ;  tbe  otbtiT 
brancli,  the  dorsalis  nasi,  runs  along  the  (loreuia  of  the  uimo.  »u|i[i1)i^  its  cniin 
8nriUi:«.  iind  auitstumoscs  with  the  arl«ry  of  the  oppo»it«  »i'\ti. 

TIk  eiliary  arteries  arc  divh>iblu  into  three  groups  the  short,  long,  and 
anterior. 

The  thort  ciliary  arteria,  from  twch-e  to  fifteen  in  number,  nriso  from  the 
opfathuhnic,  or  some  of  its  branches ;  they  surround  the  opUc  nerve  as  lliey  pa.-^ 
fiwwards  to  the  posterior  part  of  tbe  eyeball,  ]>iurco  tbe  nclerotie  coat  around  the 
entrance  of  this  nerve,  ami  snpjily  tbe  fboroi<i  coat  and  ciliary  proce.'wes. 

The  hn^  ciliary  arlfrirs,  two  in  number,  aUo  iiieroe  the  nojilerior  j»art  of  the 
sclerotic,  and  run  forwards,  along  each  side  of  the  eyeball,  between  tiie  itclerotio 
and  choroid,  to  the  ciliary  Itgatnent,  where  they  divide  into  two  branchefi ;  these 
form  an  anerial  cirele  around  the  circuuiference  of  the  iris,  from  which  numerous 
radiating  branches  nasa  forwanlis,  in  its  aulistance,  to  its  free  margin,  where  thcj 
form  a  second  arterial  circle  around  its  pupillary  margin. 

The  anterior  ciliary  arleriea  are  derived  from  the  muscular  branches;   they 
pierce  the  sclerotic  a  short  dietanco  from  the  cornea,  and  terminate  in  the  g; 
arterial  circle  of  the  iris. 

The  artftia  emtralis  retina  is  one  of  the  smallest  branches  of  the  ophthalmic 
artery.  It  arises  near  the  optic  foramen,  pierces  the  optie  nerve  obliquely,  and 
runs  forwaixlH.  in  ttie  centre  of  its  substance,  to  the  rctiiiii.  in  which  its  branches 
are  distributed  us  far  forwards  as  the  ciliary  processes.  In  the  humun  Icetu.'*.  a 
small  vessel  passes  forwards,  through  the  vitreous  humor,  to  the  poiilerior  surface 
of  the  capsule  of  the  lens. 

The  mutrutar  hranrhca,  two  in  number,  superior  and  inferior,  supply  the 
muM^leit  of  the  ej'el«ill.  The  superior,  the  smaller,  often  wanting,  supplies  the 
Levator  palpebrie,  SujMjrior  rcctu.'i,  and  Superior  oblique.  The  inferior,  more 
constant  m  its  existence,  passes  forwards,  between  the  optic  nerve  and  Inferior 
rectus,  and  is  dislribulttd  to  liio  External  and  Interior  recti,  and  Interior  oblig 
This  vessel  gives  oft'  most  of  the  anterior  ciliary  arteries. 

The  Cerebral  liranr.hrH  of  the  internal  carotid  are,  the  anterior  cerebral,  the 
middle  cerebral,  the  posterior  coninmnicating,  and  the  anterior  choroid. 

The  anterior  rerebral  arises  from  the  internal  carotid,  at  tbe  inner  extremity  (rf 
the  fissure  of  Sylvius.  It  passes  forwards  in  the  great  longitudinal  fissure  betweai 
the  two  anterior  lobes  of  tlie  brain,  being  connected,  soon  after  its  origin,  with  the  , 
Teasel  of  the  opposite  side  by  a  short  anastomosing  trunk,  about  two  lines  in  lengthj^l 
the  anterior  communicating.  The  two  anterior  cerebral  arteries,  lying  side  by  eid^^ 
curve  round  the  anterior  border  of  the  corpus  callo^iim,  and  run  along  its  upper 
surface  to  its  posterior  part,  where  they  terminate  by  nnaa<tomoKiiig  with  tl>c 
posterior  cerebral  nrleries.  Tlicy  supply  the  olfactory  and  optic  nerves,  the  under 
surface  of  llie  anterior  loboa,  the  third  ventricle,  the  anterior  perforated  ^lace, 
the  corpus  callosum.  and  the  inner  surface  of  the  beinispVierea, 

The  atderinr  comniunicaliny  artery  is  a  short  branch,  about  two  lines*  in  length,     I 
but  of  moderate  size,  conneetine  together  the  two  anterior  cerebral  arteries  mirofts     I 
the  longitudinal  tlssure.  Sometimes  this  vessel  is  wanting,  the  two  arteries  joining     | 
together  to  form  a  single  trunk,  which  afterwards  subdivides ;  or  the  vessel  may 
be  wholly  or  partially  subdivided  into  two ;  frequently,  it  is  longer  and  smaller 
than  usual. 

The  middle  ecrebrat  artery,  the  largest  branch  of  the  internal  carotid,  passes 
obliquely  outwards  along  the  fissure  of  Sylvius,  within  which  it  divides  into  three 
branches:  an  anterior,  which  supplies  the  pia  mater,  investing  the  surface  of  the 
anterior  lobe ;  a  posterior,  which  supplies  the  middle  lobe ;  and  a  median  branch, 
which  supplies  the  small  lobe  at  the  outer  extremitv  of  the  Sylvian  fissure.  Xcar 
its  origin,  this  vessel  gives  off  numerous  sni.ill  branches,  which  enter  the  substantia 
perforata,  to  be  distrUnitod  to  the  corpus  striatum. 

The  posterior  ommitnieatiny  arten/  arises  from  the  back  part  of  the  internal 
carotid,  runs  directly  backwards,  and  anastomosea  with  the  posterior  cerebral,  i 
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ABTFRIES  OF  THE  UPPER  EXTREMITY. 


brnncli  cvf  Uh>  liiultar.    This  artcrr  varies  consitlcraUy  in  eizo,  being  sometime 
small,  iiud  oct'a'<ionaIly  so  largu  lltiit  tliu  iH>«tcriur  <!uriA>rul  mo.y  be  (Mnsidcrvd  w\ 
arising  from  the  internal  carotid  rallicr  tiiati  f'rou  tlie  bosilur.     It  is  fi^ucntly 
hirgttr  on  one  side  than  on  th«  otiier. 

Tlie  anterior  ehonid  \a  a  small  but  conMiuit  braitob  whicti  arises  from  the 
n«rt  of  the  internal  carotid,  near  the  posterior  vomtnuuicoting  artery.     PoseiDg,^ 
oackwards  and  outwards,  it  enters  tlie  des(!en<iing  Iioni  of  lh«  latvnil  ventrielu 
beneiitli  the  edge  of  the  middle  lol^  of  the  bruin.     It  is  distribulvd  to  the  hippo- 
oiuupu^  m^jor,  corjiua  dmbriatum,  and  choroid  plexiu. 

m 

W        The  artery  which  supplies  the  upper  extremity,  continues  as  «  single  trunk  from 

'    its  commenoenient,  as  liir  as  the  ulbow;  but  diffl'rent  iKirtioiis  of  it  have  received 

different  names,  according  to  the  n^on  through  wfiiuli  it  pae»es.     ThuA,  that 

tpart  of  the  ve;»ae1  which  extends  from  its  origin,  as  Car  a'«  the  outer  border  of 
the  first  rib.  is  termed  the  snbcIa^Tan ;  beyond  this  point  to  the  tower  border  of 
Uie  axilla,  it  is  termed  the  axillary ;  and  from  the  lower  tnaripn  of  the  axUIanr 
apace  to  the  bend  of  the  elbow,  it  is  termed  the  brachial ;  here,  the  single  trunk 
terminates  by  dividing  into  two  branches,  the  radial  and  ulnar,  an  arrangement 
procufoly  sttoikr  to  what  occurs  iu  the  lower  limb. 

ScBCL.iriAX  Abtebies. 

The  Subclavian  Artery  on  the  right  side  arises  from  tlie  arteria  innominatB, 
opposite  the  right  aterno-clavioular  articulation :  on  the  left  side,  it  arises  from  the 
arch  of  the  aorta.     It  follows,  therefore,  that  these  two  vessels  must,  iu  the  firstJ 
part  of  their  course,  differ  in  their  length,  their  direction,  and  iu  their  relation  1 
with  neighboring  parts. 

In  order  to  facilitate  the  description  of  these  vessehi,  more  especially  in  a  sor- 
sica]  point  of  view,  each  subclavian  artery  has  been  divided  into  liircc  parts. 
The  first  portion,  on  the  right  side,  ascends  obliquely  outwards,  from  the  ongiu  of 
the  vessel  to  the  inner  border  of  the  Scalenus  anticus.  On  the  left  side,  it  ascends 
perpendicularly  to  the  inner  border  of  that  muscle.  The  svoond  part  passes  oat- 
w»r>U,  behind  the  Scalenus  anticus:  and  the  tliinl  part  poMCS  from  tlie  out^ 
margin  of  that  musule,  beneath  the  clavicle,  to  the  lower  border  of  the  first  rib, 
where  it  becomes  the  axillary  artery.  The  first  portions  of  lliese  two  vessels  differ 
eo  much  iu  their  course,  and  in  their  reliitimi  with  neighboring  parts,  that  they 
will  be  desuril>ed  seiwrntely.  1*he  second  and  third  parts  are  precisely  alike  on 
both  sidea. 

First  Part  of  tue  Right  SnBci,Avi.\x  Abtkbt  (figs.  205  and  207). 

It  arltcis  from  the  arteria  innomimvta,  opposite  the  right  stcnio-clavicular  nrti- 
Cnlation,  passes  upwards  and  outwards  across  the  root  of  the  neck,  and  terminates 
at  the  inner  margin  of  the  Sealenu.'^  anliotut  niuKcle.     In  this  part  of  its  course,  it 
a.<icendsa  little  alxive  the  clavicle,  the  extent  to  which  it  doev  so  varying  in  dillcrent 
cases.   It  is  coversd,  in  front,  by  the  integument,  sujxtrficial  fascia,  Platysma,  deep, 
faaoia,  the  clavicular  origin  of  the  Sterno-niastoid,  the  Stemodiyoid  and  Slemo-^ 
thyroid   muscles,  and   another  layer  of  the  deep  fascia.     It  is  crossed  by  the 
internal  jugular  and   vertt^hral   voins^  and  by  the  pnemnDgostric  the  cardioOj 
branches  of  the  sympathelie.  and  phrenic  nerves.     Ilfnealh,  the  artery  is  inve 
by  the  picum.  and  behind,  it  is  separated  by  a  cellular  interval  from  the  Longual 
colli,  the  transverse  process  of  the  seventh  cervifal  vertebra,  and  the  sympathetic; 
the  recurrent  lurriipi-al  nerve  winding  around  the  lower  and  back  pnrt  of  tbiff 
vessel.   1'ite  suWUviau  vein  lies  below  the  subclavian  artery,  immediately  behind 
the  clavicle. 
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Flajt  or  Kblatioxs  op  First  Portios  op  BmnT  Scbclaviaji  Aiitkbt. 

In  front. 
Integument  nnd  RDinrticiat  fiwcto, 
Platninn  oikI  dutp  TiMi-in. 
Clavicular  origin  of  Hitiniu-mattoid. 
SUin&'bvoiil  und  Sleruu-llij'ruitl. 
InUnutlJiif^iilur  nu'l  v«n<.4)rHl  v^ini^ 
PncaniogMtric,  cardiac,  and  phrenic  nerves. 


BtAI 
aDbKhTtn 

,  FlmiNiriiuQ- 


Pleum. 


Brhind. 
Recurretil  biyngcul  uurve. 
8}  m  pathetic. 
I'ODgiia  rolli- 
Tnuisvcreu  proctfs  of  MTcnth  ceiricnl  veft«brft. 


FiBST  Part  op  ths  Left  Spbclaviax  Abtebv  (Rg.  205). 

tt  nrijicfi  from  the  end  of  the  transverse  portion  of  ttc  nroh  of  the  aorta,  oppo 
Bite  the  second  dorsal  vertebi'a,  and  ascends  to  the  inner  margin  of  the  first  t\\ 
behind  the  insertion  of  the  Scalenus  unticus  tnuHclc.     This  vessel  iis  tliercfore. 
longer  tlian   the   right,  situated   more  deeply  in  the  cavity  of  the  chvst,  Hnd^^ 
directed  almost  vertically  upwards,  instead  of  arching  outwarih)  like  tli«  vcascl  o^^| 
Iho  oppositi!  side.  ^^ 

It  is  ill  relation,  in  front,  with  the  pleuni,  the  left  lunff,  the  pncutnogastlic, 
phrenic,  and  cardiac  nerx-es,  which  He  parallel  with  it,  the  left  carotid  artery,  leift 
intcniai  juf^ular  and  innominate  veins,  un<l  is  covered  by  the  Sterno-thyroid, 
Stenio-liyoid.  and  Sterno-mastoid  muscles;  hvhinil.  witli  the  WHOphsgus,  ttioracic 
duct,  inferior  cervicul  ganglion  uf  the  liyinpatltetic,  Loag:ux  colli,  and  vertebral 
column.  To  its  inner  siik,  are  the  a'sopliagus,  trachea,  and  thoracic  duct ;  to  its 
outer  tiiie,  the  pleura. 


Plas  of  Reuttoxs  ot  First  Fortios  of  Left  Subclaviax  AnrERr. 

In/nnl. 
Vitnm  anil  left  long'. 

PuL-iiiiiu^fiuitne,  cardiac,  and  phrenic  nerves, 
lA'ft  LTirotid  artcrv. 

l^rt  intrmnl  juiriiliir  and  innciminnlc  vMna. 
Klcmo-thj'roid,  tilcruU'lij'uid.  uiiil  cSlorno-mustoid  muscles. 


Inner  tiile. 
(KaDphngua. 
Tn.i.-hea. 
Thoracic  duct 


Plenr*. 


Itvhin/l, 
(E5onhnfcnii  and  thnriicic.  duel 
Infenor  ('(rviciil  piinpliim  of  evmpalhciic. 
l^ongus  colli  uud  viTlebml  cofuinu. 

Tlie  rehitions  of  the  second  and  third  portions  of  the  BabclaviAQ  niteriefl  an 
precUely  aimilar  on  both  sidea. 

The  iS-coW  Portion  nf  tfie  Subclafian  Arterij  lict  between  the  two  Scatlcni 
muaclcfl ;  it  is  very  short,  aud  forms  the  highei<t  part  of  the  arch  dascribtid  by  that 
vesBol. 


SUBCLAVIAN. 

BekUiofia.  It  is  covered,  in/rtmi,  by  the  integumect,  Platysma,  Sterno-mastoid, 
cervical  fascia,  and  by  the  phrenic  nerve,  which  is  separated  from  the  artery  by 
the  Scalenus  anticua  muscle.  Behind,  it  is  in  relation  with  the  Middle  scalenua. 
Above,  with  the  brachial  plexus  of  nerves.  Behw,  with  the  pleura.  The  sub- 
clavian veia  lies  below  and  in  front  of  the  artery,  separated  from  it  by  tlie  ScalenoB 
anticua. 

Plan  of  Relations  of  Second  Portion  of  Subclavian  Abtzey. 

Jn  front. 

Platjsma.  ScalmoB  aaticns. 

Blenio-miuitoid.  Phreniu  nerve. 

Oerrical  fascia.  SobclaTian  Vein, 


Above.  I    ^''^^^^'  \  Beloxv. 

BnMshiol  plexna.  IsHomipoKioiJ  Pleura. 


Behind. 
Middle  acalenna. 

The  Third  Portion  of  the  Subclavian  Artery  passes  downwards  and  outwards 
from  the  outer  margin  of  the  Scalenus  anticus  to  the  lower  border  of  the  first 
rib,  where  it  becomes  the  axillary  artery.  This  portion  of  the  vessel  is  the  most 
superficial,  and  is  contained  in  a  triangular  space,  the  base  of  which  is  formed  in 
front  by  the  Anterior  scalenus,  and  the  two  sides  by  the  Omo-hyoid  above  and 
the  clavicle  below. 

Relations.  It  is  covered,  in  front,  by  the  integument,  the  superficial  fascia,  the 
Platysma,  deep  fascia ;  and  by  the  clavicle,  the  Subclavius  muscle,  and  the  supra- 
scapular artery  and  vein;  the  clavicular  descending  branches  of  the  cervical 
plexus  and  the  nerve  to  the  Subclavius  pass  vertically  downwards  in  front  of  the 
artery.  The  external  jugular  vein  crosses  it  at  its  mner  side,  and  receives  the 
suprascapular  and  transverse  cervical  veins,  which  occasionally  form  a  plexus  in 
front  of  it.  The  subclavian  vein  is  below  the  artery,  lying  close  behind  the 
clavicle.  Behind,  it  lies  on  the  Middle  scalenus  muscle.  Above  it,  and  to  its 
outer  side,  are  the  brachial  plexus  and  Omo-hyoid  muscle.  Below,  it  rests  on  the 
outer  surface  of  the  first  rib. 

Plan  of  Relations  of  Third  Portion  of  Subclavian  Artery. 

In  front. 
Intejninimt.  faecite,  and  PlatyEma. 

The  external  jug-ukr,  sup  rase  a  polar,  and  transveree  cervical  veins. 

Descending  branches  of  cervical  plexus. 

Snbclavios  muscle,  aaprascapular  artery,  and  clavicle. 

Above.  /  \  Beloro. 

Brachial  pleiM.  /    ""J^,^"    1  First  rib. 

Omo-hyoid.  " 


Behind. 
Scalenus  medins. 

PeeuiittTitie*.  The  sabclanan  arteries  vary  in  their  origin,  their  conne,  and  in  the  height  to 
whicb  they  rise  in  the  neck. 

The  origin  of  the  right  subclavian  from  the  innoniinate  takes  place,  in  some  cases,  above  the 
■temo-clavicQlar  articnlalion ;  more  freqnently  in  the  cavity  of  the  thorax,  below  that  joint    Or 
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the  art«r7  ran;  ari*o  u  a  Mppurnli!  trunk  from  ihe  mx-U  or  tii(>  Mortn;  in  iiuch  cM»  it  tns;  ba 
either  the  fifl,  iitKoiict,  tliird.  or  even  llit  lual  Itrauoli  derived  fruia  (bat  vessel;  in  iht  inajurity 
of  eii>c«.  it  i»  tbtf  first  or  la«I,  Mtvlj  the  second  or  third, 

Wht-u  it  1«  llif  flr*t  iiMncli.  it  nri'uiiii'n  the  ordinarj  piisition  of  the  innominiilc  iirtery:  when 
the  «et-ii(id  or  third,  it  gnin*  its  iinuul  puiiition  by  punting  bi-hitid  the  riffht  cnrotid;  und  wWu  the 
lul  bfiiBoh,  il  nriiics  (T<-m  Ihe  U-JX  e.\irfuiitj  of  ite  arch,  a\  i|j  uii|)er  or  hiirk  pnrt,  •■)■)  jiai^ses 
ohti')U?)f  towards  thi-  ri((hl  side,  bcbiud  ibc  issuplniL'us  aad  ri(!hl  eurolid,  noaiflimi-ii  lipttrfii  iho 
cr^oiibn^n  iind  ttucheu.  lo  the  up[wr  bunjrr  of  the  nret  rili,  nbcro  it  rollows  il*  urdiDBtr  rnunu'. 
la  Tnrr  run- iD.^lnuL•e!l.  Ihiii  vessel  nrines  from  the  ibonkcic  noria,  na  lowduHu  m  lh<-fc>urlbdonal 
Ti'Hebrn,  Oi:cuiiiuiiHl))r  il  port'oralc*  ihn  Anti-rior  ncnleoo*  ;  more  rarelv  il  pa^eb  in  tronl  of  this 
luusfle :  Boiuelmies  ihe  "ubcbvinn  win  pn»"r«  with  the  nrterj  behind  ide  ek-dlenng.  The  srlery 
somclltDM  aacoDdH  r>  hijih  oi  un  inch  and  a,  bulf  above  Ihe  cluvinli'.  or  to  an;  inlenneilialo  nolDt 
beiwfi'D  Ibix  Knd  the  uppi^r  burdi-v  oC  ibie  bune,  the  rigbt  aubuluviBn  UKuall}'  ucrading  btgluT 
Ibna  ihi'  Icfl. 

Th«  left  nubcliivian  U  otcasionnlly  jc-ioeil  at  Its  origin  wllb  the  left  caroli'3. 

Sufyifti  Analomit.  The  rflaiioDs  of  the  snbclavian  arteries  of  the  two  sides  bHriDif  been 
einminod,  tbo  stndent  (hould  direr't  hli  nltenlion  lo  consider  tbf  best  nokilion  in  vbieh  eomprrs- 
■ion  of  the  rrut'l  may  be  eflacted.  or  in  what  tituation  a  ligntuie  may  be  bot  applied  in  caut*  oT 
ftocuriMU  or  wuundii. 

Cvmprttaon  t^ the  mbrlafian  arttry  Is  required  in  cnses  aropernlions  sbont  the  shonlder,  ia.l 
tic  sxills,  er  at  the  upper  part  if  the  arm  ;  und  the  Mudent  will  observe  ihitt  there  ji  i>iilj  omJ 
sitnation  In  which  It  con  be  rlTecuinily  npplicil,  riK,.  whore  the  nrtiry  [insiies  across  the  «ator I 
surface  of  the  lint  rtb.     In  order  lit  compress  the-  Tesiel  in  ihi?  filimlion.  the  ihuuldrr  should  be 
depressed,  and  Ihe  xiir^'on,  ^raspiDi;  (be  iiide  of  the  tierk.  niuy  pri'SK  tvilli  his  thumb  lu  Ihe  bolloir 
lieiilnd  tiM  eliivlde  donnwsrds  atTHUisl  the  rib ;  If  from  iiny  <.-Hu»e  the  vhoutder  cannot  be  HilB- 
cienlly  ilepn^xsed.  prcsmrc  mny  he  mndi?  from  before  bnckwaidt,  so  us  lo  comjirMs  tbe  Bllery 
a,gainst  the  Middle,  xculenus  uud  tniiwvcrsc  process  of  the  screiitb  cervical  rert«br*. 

lAgatuTB  cflhe  suhdafian  artery  may  be  reijuired  in  casesof  wounds  of  the  nxiltoT^artCfy.  or  j 
in  uueurism  of  thai  vessel ;  ami  the  third  purl  uf  ihe  artery  in  coiineuuently  that  which  in  mart  j 
favorable  for  *nch  an  oiiiraiion,  on  nccoiinl  of  its  being  coenpnnnii cly  siipcrfleinl,  and  most  i«.' 
mole  from  ibc  origin  of  thir  large  branches,     1ti  thopc  cnsrs  where  ihc  elniielr'  is  nnt  displsced. 
this  opi-raUoti  may  be  perfonnird  with  romparntive  facility ;  but  where  the  clavicle  is  elcvnled 
from  the  presenee  of  a  largi?  nncfurisnial  tumor  in  the  axillii,  the  artery  Is  placed  at  a  ureal  dcptfa 
from  ihe  surface,  which  miiteriuUy  iocreiues  the  didicully  of  the  operation.     Under  these  eireum- 
Btunoes,  it  beeunics  a  mailer  of  iniporlanec  to  euiiKider  the  heighl  lo  whieh  this  vessel  reocbm 
above  the  hone.     In  ordinary  cnscs,  its  arch  is  aVjonl  hiilf  iin  inch  above  the  clavicle,  orcnMDntSjr 
as  high  OS  an  inch  nnd  u  h»If,  and  someijmes  sn  low  a*  to  be  on  a  level  with  It*  upper  border. 
If  displacement  of  the  clavicle  occur*,  these  variations  will  necessoiily  make  the  opetulion  mon  j 
or  less  difficult,  accordin)^  us  the  vcsbl'I  i»  more  or  lens  ucccnsible.  I 

Tho  chief  puints  in  the  operation  of  IjiDi;  the  third  porliun  of  the  subclavinn  artery  are  as  foUJ 
lows :  The  [latient  being  placed  on  a  t-iiblc  in  the  liori^onlal  position,  nnd  ihn  shonldcr  depressed 
as  much  us  possible,  the  integument  should  be  drawn  downwards  npnn  the  clavicle  nnd  an  inci- 
sion made  (hn.ngh  il  upon  that  bone  from  the  unlerior  border  of  ihe  Ttnpesius  to  the  posierior 
border  of  the  Mtemo-niiutoid.  to  which  may  be  added  a  khort  verlical  iucistun  meeting  I  he  centre 
of  Ihe  preceding-;  the  I'lutyHUin  uud  cervicul  fusela  should  hi:  divided  upon  a  director,  and  tf  the 
interval  between  the  Traiiciius  and  t'lerno-miisloid  muscles  be  insufficient  for  the  performnnce 
of  the  oporation.  il  portion  of  one  or  both  may  be  divided.  The  external  jiigulnr  vein  will  nowbn 
teen  lowariU  the  inner  side  of  ihc  wound;  this  nnd  Ihe  suprnstiinular  and  truusverse  cervieolTciaa 
which  tenninale  In  II  should  be  held  aside,  and  if  divided  both  tuds  iihuuld  be  included  in  a  ligulurv : 
Ibc  Huprascauolar  artery  should  be  avoided,  and  the  Umo-byuid  muscle  must  now  be  loolied  for, 
nnd  held  osloe  If  necccsary.  In  the  spuce  beuenlh  this  mnscle,  careful  search  mnst  be  made  for 
the  veasd ;  the  deep  fascia  having  been  divided  with  the  finger-nail  or  silver  scalpel,  Ihe  ontcr 
margin  of  the  Sculemu  muscle  must  be  felt  for,  and  ibc  linger  being  (tuided  by  it  ti.  the  first  rib, 
the  pulsation  of  ihe  subclavian  artery  will  be  felt  as  il  pusses  over  Its  surface.  The  uueurum 
neeille  may  then  be  passed  around  the  vessel  fnim  befoa-  bachwunls,  by  which  means  ibc  vela  i 
will  be  avoided,  care  being  taken  not  lu  Include  a  brunch  of  Ihe  bmchinl  ple:ins  instead  of  thq' 
arier}'  in  Ihe  ligalntn.  Itihc  clavicle  is  so  raised  by  the  tumor  that  the  applicnilon  of  Ihe  Umu 
Inre  <;uunol  be  effeetcd  in  this  sitnallon,  the  artery  may  be  lied  above  the  first  rib.  or  even  behind 
the  ticuleuuH  muscle  :  ihe  diHiciillies  of  the  operation  in  such  u  case  will  be  mnterluUy  increased, 
ou  account  of  the  greater  depth  of  the  nrlery,  und  ullernlion  of  (he  Kurroundinc  parts. 

The  second  division  of  the  subcltiviuu  artery,  from  being  that  iiortion  which  rise*  higbert 
in  the  Deck,  bos  been  con^tidcrcd  favorable  for  the  application  of  ihc  ligature,  where  it  is  dt(B> 
cull  to  apjdy  it  in  the  Ihird  part  of  ii>  conrse.  There  are,  however,  many  obje-eliotii  to  the 
ojieration  in  this  siluulion.  It  is  neeesanry  to  divide  the  Sciilcmis  nnlicus  muscle,  upua  wbicli 
lies  Ihe  phrvuic  nerve,  and  at  the  inner  xiile  uf  which  Is  situated  the  Interuul  jugnlni  vein;  ■> 
wound  of  either  oflhesc  slrurtun's  mii:ht  tend  lo  the  most  dangerous  eoni>e))Deacm.  Again.  Iha 
artery  Is  In  contact,  below,  with  the  oleum,  which  must  also  be  avoided;  and.  lutly.  th«  prox- 
imity of  an  many  of  ita  larger  bruuclies  arising  luleruul  lu  Ihit  puiui,  nuat  be  a  itill  further 


o)>J«^tioD  to  the  operation.  If.  bowrci-r.  il  bm  bcca  di-lrrminvi)  vpoa  to  petfurm  iha  opontion 
in  ihin  Mliutinn.  it  shuiil'l  ho  n.'in-.'ruln'n'J  that  it  oci:iuiuunI]y  hfippeag,  ibM  Uif  artery  [mmh  in 
fniDt  or  Ihf  Sralrniiii  anlinii,  nr  Ihrmi^h  the  fiLirvs  or  that  maaclCi  or  that  the  rein  (omelimu* 
pouei  wiih  ihe  uritrj  bi-liiiid  thi?  Ki-ulcnm  anlirun. 

la  tbonir  cuvk  of  aupuriBiii  of  Ihv  axillary  or  Bubrlovtun  nrltr;  which  encrosch  upon  llii*  outer 
[mrlii'U  uf  ihc  ticalouiis  muecle  to  Kuch  aa  t'lti'ut  (bat  a  lijiBtiire  chuuuI  W  u|>[>IJ<-<l  in  thai  Eilan- 
tiun.  it  may  be  ilrrmod  ailviMitilc,  nn  n  tmt  iroutirce.  to  [m  the  fir"t  pnrTiun  nf  tbu  Mihclavisn 
Arterj.  oil  the  Irft  aiik,  thi.i  nprritlifin  in  niiilr  imprai'licnbli';  Ihi^  gn-at  Ui-pth  ol  the  arterj 
tron  the  tuirTaci',  il»  iulimali^  rclution  with  llic^  jili-um,  nad  ilH  clom-  prtaiiuity  with  to  many  iin- 
portant  reini  and  ui^rves.  pre»eut  a  avnca  uf  JiOicullivti  wljii-h  it  is  iiuiiuni-itile  lt>  uverrome.  On 
Ui«  ri^t  Hldu,  ihu  uperalioD  ii»  pniirlicalile,  aiid  liait  been  pcrformocl.  tboiiHib  no)  with  (Dccrt*. 
Tb*f  mam  objection  to  tbr  opi~mii«n  in  thiii  MliiAtion  in  thi<  xmullni'si  »f  the  iiiti'n*ul  which  luo- 
alt;  cxiBiii  between  the  c«iiim<-ii  rmrni  ^r  tht-  vrxxi'l,  and  thcr  nrijiin  oT  lli<.'  ni-un-st  brunch. 
Thi*  npcratinn  maybe  prrforucd  in  the  foUowiua  mauner.  The  patient  bi-iug  pbccd  on  a 
table  in  the  bortnuntal  puditiun.  with  tht'  ufck  cxii-uili.'iJ.  uu  iociiiiuD  tihuuld  be  Tnaao  parallel  with 
the  laai-r  pari  uf  the  clavicle.  au<)  u  ^■.■■.-(•iiil  ulon^'  'be  ioTier  bonier  of  the  SterDo^asloid.  nwet* 
in^  it  ai  riffht  ao^lea.  IIid  Meronl  Aiuchmcm  i>r  the  ^ierni>ina»toid  maj  now  be  dinded  on  a 
din^clor.  nnd  tnmed  oiilwnrtle:  n  It'w  tmall  arterica  and  Trim,  and  occaglonully  the  nntrrior 
joKoIar.  muvt  be  nvnldeil.  nnd  the  Klemii-liyoid  nnd  Mtirrno-thyrnid  tnuscli-i:  divided  in  ihr  iiaine 
amaiMrr  a»  the  precedinit  miucli!.  After  tcurioK  Ihrouith  the  dei'p  tiueiii  with  the  Kniri-r.nail.  the 
iat«taal  ingaUr  *eln  will  be  icen  emst'mg  the  actery :  thin  ahould  beprnned  aside,  nnd  the  urlerv 
Mcnred  oj  pasnog  the  needle  fn>ui  betow  upwards,  by  wbK*h  the  pleura  in  mure  efTei'tually  avoided. 
The  exact  ncnition  nf  the  vagii»  nerve,  Ihe  recurrent  luryuifenl,  the  phrenic  und  sympathetic 
Berrca.  nbould  he  reraemherod.  and  ihe  liKntnre  (ihoidd  be  applied  neitr  the  onino  of  the  Ttrtebral, 
bi  oriter  to  airurd  a.i  miK'h  room  iti  poMihIn  for  thr  fnrmntion  nfn  rooi^iiliiia  between  the  liyatnn 
•ad  Ibe  oriziD  or  the  vessel.  It  xhuiild  liu  remcmbtrrd,  that  ihe  riibt  inbcIarinD  artery  ta  occa- 
•ioBolly  dr4>ply  placed  in  the  fir*i  part  of  in  course,  when  it  nriiH-i  from  the  left  Hide  i;f  tbe  aorlie 
Mch.  and  pule*  in  siieb  ca»<-8  beh\ud  thu  U'Suphaffuii.  ur  between  it  und  the  trachea. 

CttUalerat  (Srculntion.  After  iigulion  of  tne  lliird  part  of  the  mibelavinn  artery,  the  collate- 
ral circuUtion  is  mainly  eii1abli»hed  bv  three  getii  nf  ve'irU.  on  waa  ilricribed  in  a  cweof  axjllnrj 
•oeuri»m.  In  which  .Mr.  A«ti>n  Key  hod  tied  the  tubclavian  artery  on  thv  enter  edge  of  the 
Scalenui  mogvle.  twelve  feats  previouBiy.' 

"  I.  A  paclediir  net,  coniisline  of  the  suprascnpular  nnd  posterior  Bcnpular  branches  of  tbe 
■nbebtrinn.  which  anutninoied  with  the  Infmscupidar  from  the  laillary. 

"i.  An  inlemul  Ret.  produced  by  the  connection  of  the  intenml  niiimmary  on  tbc  one  hand, 
with  ibe  sliort  and  Ions  thoracic  arlerie*,  and  the  infmHeapiilar,  on  the  other, 

"3.  A  middle  or  axillary  »Bt,  which  conniitnd  of  a  number  of  uniull  vrmcU  derived  from 
brnachc*  »f  tha  inbclaviiui.  abure ;  and  naadnK  tbruujib  the  axdlu,  to  terminiite  either  to  the 
Bwia  (nmk.  or  aome  of  the.  branches  of  the  axillary,  below.  This  ln«t  det  pn'^enied  mort  cc>n- 
■pkoouBly  the  peculiar  charueter  of  newly-formed,  or,  rather,  dilated  artcriea,"  being  cxccmdrely 
tonaoiia.  and  fonniu);  a  complete  plexus. 

"The  chief  agent  in  the  retturation  of  the  axillnry  arlerr  Iwlow  the  lanor,  waa  the  Infra- 
•capillar  artrry,  which  conimnnicnted  uioM  fn'ely  with  ibe  internal  niammary,  so prasea polar,  nod 
poatcrior  acupular  brAnchei  of  Ihe  eubctuviun,  froia  all  of  which  JI  received  bo  great  an  inUux 
of  bloud  an  to  dilate  it  to  three  times  its  natural  sizu," 


Branches  or  the  Subclavian  Abterv. 


The»e  are  four  in  number.  Tliree 
krUtng  from  llio  first  portion  of  the  vcascI, 
the  vurttfbrul,  llto  internal  mammary,  and 
th«  tbyroid  n^'ii ;  luid  ouu  from  ttiu  second 
portion,  the  superior  iutcrcostal.  The 
vertebral  an»es  from  the  upper  aiid  back 
part  of  the  first  portioa  of  llic  artwrv ;  the 
thyroid  uxi«  from  tlic  front,  and  the  in- 
ternal mammary  from  tho  under  part  of 
this  ve.-»el.  The  superior  intercostal  ia 
given  olT  from  the  upper  and  back  part 
of  the  second  portion  of  the  artery.  On 
the  left  9ide,  the  second  portion  uaually 
gives  off*  no  branch,  tbe  superior  inter- 


Fig.  2JS.— plan  of  the  Branches  of  tho  Blchl 
Bubolaeian  Arlnfj. 
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ARTERIES. 


costal  arising  at  tlio  ioncr  side  of  the  Scalenus  anticuB,  On  both  sides  of  the  body, 
the  firiil  tlirw  branches  arUc  closu  togctlur  at  the  inner  nwu-fpn  of  the  Scalenus 
anticus ;  in  thu  majority  of  cmtixs,  a  frev  iutervul  of  half  an  lueh  to  an  inch  exist* 
ing  between  the  cwmmt^ncement  of  the  artery  and  the  origin  of  the  nwireet  branch ; 
in  n  wniiUcr  iiuinlwr  of  case:*,  an  interval  of  more  than  an  inch  existed,  never 
cxuceding  an  inch  and  thrce-quiirtere.  In  a  very  few  ingt&noc^,  the  iutcrral  yras 
lcs»  lliaii  half  an  inch, 

Thu  Vkhtkhral  Artkrv  (fig.  212)  is  generally  the  first  and  largest  branch  of 
the  subclavian ;  it  arises  from  the  npiter  und  back  part  of  tlie  timt  portion  of  the 
Teftsel,  and,  pa-wing  npward-s  enters  llie  (braiiien  in  the  transverse  proci'ss  of  th« 
Mxth  oer\'ical  verlcbra,nnd  ascends  through  the  foramina  iu  the  transverst?  processes 
of  all  the  vi;rl«brii>  above  this.     Above  ibe  upperliorder  of  the  axi.s  it  ine-Iinoe  out- 
wards and  upwards  to  .the  foramen  in  the  Iransvcrsfl  process  of  the  atlaji,  through 
which  it  passes;  it  then  wind:<  backwarda  behind  its  articidar  proeesa,  runs  in  a 
deep  groove  on  tbo  surfece  of  tlie  posterior  arch  of  this  bone,  and,  piercing  the       [ 
posterior  occipito-atloid  ligament  and  dura  maler,  enters  the  skull  through  the       ^ 
foramen  maguum.    It  then  paasoe  in  front  of  the  medidla  oblongata,  and  uniiea 
with  the  vessel  of  the  opposite  side  at  the  lower  border  of  the  pons  Varolii,  to^^ 
form  the  basilar  artcrr.  ^| 

At  ita  orij^iu.  it  is  situatetl  behind  the  internal  jiis'ihir  vein,  and  inferior  thyroid 
artery ;  and,  near  the  spine,  lie-s  between  the  Longus  colli  and  Soatentis  antieus 
muscles,  having  the  thoracic  duct  in  front  of  it  on  the  left  side.  Within  the  foramina 
formed  by  the  transverse  processes  of  the  vertebra',  it  is  8ccompanie<i  bv  a  plexus 
of  nerves  from  the  sympathetic,  and  hest  between  the  vertebral  vein,  w^iicli  la  in 
front,  and  the  cervical  nerve.*,  which  issue  from  the  intervertebral  foramina  {>eliiDd 
it.  Whilst  winding  round  the  ariieular  process  of  the  atla.^  it  is  contained  in  a 
triangular  space  fomicjl  \)y  the  Rectus  posticus  minor,  the  Superior  and  Inferior 
oblique  muscles;  and  it  is  covered  by  the  Rectus  posticus  major  and  Compiexus. 
Within  the  skull,  as  it  winds  round  the  medulla  oblongata,  it  is  placed  btnwee: 
the  hy])oglos8!iI  and  anterior  root  of  the  suboccipital  nervas. 

Brancius.    These  may  he  divided  bto  two  ects,  those  given  off  iu  the  neck,  ani 
tboso  within  the  cranium. 


Grrm'cat  Brattckct, 

lateral  spinal. 
Muscular. 


Cranial  Branches. 

Posterior  meningeaL 
Anterior  spinal. 
Powtcrior  spinal. 
Inferior  cerebellar. 


The  lateral  spinal  hranrfia  enter  the  spinal  canal  through  the  intervertebral 
foramina,  each  dividing  into  two  branches.  Of  these,  one  passes  along  the  roots 
of  the  nerve*  to  supply  the  spinal  cord  and  its  mcmbnmcs,  nuitstomosing  n-ith  the 
other  spinal  arteries ;  tlie  other  is  distributed  to  the  posterior  surface  of  the  bodies 
of  the  vertebra!. 

Miisctihr  hranchf*  are  given  off  to  the  deep  muscles  of  the  DCol:,  whore 
vertebral  artery  curves  round  the  articular  process  of  the  atla-s.    They  uwstomi 
with  the  occi]iital  and  deep  cervical  arteries. 

The  posterior  •meiunij^:al  are  one  or  two  small  branches  given  off  from  the  ver- 
tebral o|ipo8ite  the  foramen  magnum.  They  ramify  between  the  bone  and  dur&- 
mater  in  the  cerebellar  fossa*,  and  supply  the  falx  cerebelli. 

The  anlmor  sjiinal  is  a  smalt  branch,  larger  than  the  posterior  gpinal,  whid 
arises  near  the  termination  of  tlie  vertebral,  and  unites  with  its  fellow  of  thi 
oppo.site  side  in  front  of  tlio  medidla  oblongata.     The  single  trunk  thus  fonn 
descends  a  short   distance  on  the   front  of  the  spinal  cord,  and  joins  with 
succession  of  small  branches  which  enter  the  spinal  canal  ihroiigh  si>rae  of  the 
'Titor vertebral  foramina ;  these  bninehcs  are  derived  from  the  vertebral  and  asoend- 
'  cervical,  in  the  neck ;  fVora  the  intercostal,  in  the  dorsal  region  j  and  from 
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inmluir,  ilio-lunilinr,  and  Intoral  socml  oneries  in  ttn-  lower  part  of  the  tipine.  71iey 
unite  bj  iiK!iiii.'«  t>f  a8e«Ddinff  and  (te«oeiiding  brutK-hevi,  to  tbrm  a  Ainglo  ulterior 
nuidiun  anery,  which  exteodit  aa  tiir  as  the  lower  piirt  of  tlie  f^inal  c-ord.  This 
vessel  i»  pluced  beneath  the  pia  mnter  along  the  aiiUtnor  median  tLtsuro ;  it  supplies 
that  meiiibraae  and  the  substance  of  the  cord,  and  scads  otl'  brancbuti  at  its  lower 
part,  to  be  diHiributed  to  the  cauda  equina. 

The  /JMt-ri'or  ipittal  arises  from  the  %'ortcbral,  at  the  aide  of  the  medulla  ob- 
longata; pcuwiug  littckw.irds  to  the  jKislerior  aspect  of  the  spinal  cord,  it  deaoends 
on  either  ^ide,  lying  behind  the  pailerior  rootit  of  the  spioal  nervv^t;  and  i»  re* 
iuforced  by  a  succession  of  small  branche.1,  wbtoh  enter  the  iipinal  c-anal  throush 
the  inuir vertebral  foramina,  and  by  which  it  it  contiuued  to  the  lower  jian  of  ind 
cord,  and  to  the  cauiia  e<^uiim.  Itranches  from  these  vesiteU  form  a  free  anastomo^ 
round  the  po.'*terior  roots  of  the  spinal  nerves,  and  communicate,  by  means  of  very 
tortuouii  transverse  branches,  with  the  vessel  of  the  oppocdto  siuo.  At  its  com- 
mencement, it  givea  off  an  oscondiag  branch,  which  terminatea  on  the  side  of  iho 
fourth  ventricle. 

The  inferior  cerebellar  artery,  the  largest  brancli  of  the  vertebral,  winds  back- 
wards round  the  upper  part  of  the  medulla  oblongata,  passing  belwecu  the  origin 
of  the  spintd  acc«»«ory  and  pneumo^aiitric  nerves,  over  the  reslifonn  body,  to  the 
under  .turOiee  of  the  cerebellum,  wliero  it  divides  into  two  brnnohes ;  an  iiiU'rnal 
one,  which  is  oontinuetl  biwkwjinls  to  the  notch  betwettn  the  two  Iienti«pherc«  of 
the  cerebellum;  and  an  exturiml  one,  wliieh  8U|iplie-s  the  under  siirtaoe  of  the 
cerebellum,  as  far  aa  i\A  outer  border,  where  it  aiuuttomoses  with  the  ituporior 
cerebellar.  Dranchea  from  thi»  artery  supply  the  choroid  plexus  of  the  fourth 
ventricle. 

The  Basilar  artery,  80  named  from  its  position  at  the  base  of  the  skull,  is  a 
single  trunk,  forniod  by  tbo  junction  of  the  two  vertebral  arteries ;  it  extends 
from  the  pwKterior  to  the  anterior  border  of  the  puns  \'arolii,  whuru  it  divides 
into  two  terminal  branches,  the  posterior  cerebral  arteries.  Its  branches  are,  on 
each  side,  the  following: — 


Transverse. 
Anterior  cerebellar. 


Superior  cerebeUar. 
Posterior  cerebral 


The  tntnaverK  branches  supply  the  pon.^  Varolii  and  adjacent  ports  of  the 
brain;  one  accompanies  the  auditorv  nerve  into  the  internal  auditory  meatus; 
wid  another,  of  larger  size,  paases  along  the  cms  cerelw?lli,  to  bo  distributed  to 
the  anterior  border  of  tbo  under  surface  of  the  cerebellum.  It  is  called  the 
anterior  {ittferior)  exrrbcOar  arkrij. 

The  sujirriiyr  errfh^Uar  arkric^  arhw  near  the  termination  of  the  biualar.  Tbej 
wind  round  the  crus  cerebri,  close  to  the  fourth  nerve,  and,  arriving  at  the  upper 
surface  of  the  oerebolluni,  divide  into  briiiwlica  which  supply  the  pia  mater, 
covering  its  surface,  ami.<tomosing  with  the  interior  ecpcbelljir.  It  gives  eevcral 
bmnoIuM  to  the  pineal  gland,  and  al.'to  to  tlie  velum  inteqionitum. 

The  /xwten'or  emtirat  arteries,  the  two  u.!rminal  branubes  of  the  basilar,  are 
larger  than  the  preceding,  from  wliioh  they  are  se)>arated  near  their  origin  by  tlic 
third  nerves.  Av'inding  round  the  cnw  cerebri,  tiiey  p;iiss  to  tlie  under  surface  of 
the  posterior  lr»t»es  of  the  wrebrum,  which  tlwy  supply,  au.^stomoMUg  with  the 
anterior  and  middle  cerebral  arteries.  Near  thidr  origin,  they  give  oft"  numerous 
btanchcSt  which  enter  the  posterior  perforated  .'■pot,  and  receive  the  posterior 
oommunicutiiig  arteries  from  the  internal  carotid.  They  also  give  off  a  branch, 
the  posterior  choroid,  which  supplies  the  velum  interpositum  ami  choroid  plexus, 
entering  the  interior  of  the  brain,  beneath  the  posterior  border  of  the  corpus 
oallosuin. 

Circle  of  Willis.  Tlie  remarkable  anastomosis  which  exists  between  the  brunches 
of  the  interniil  e-iroiid  and  vertebral  mtcries  nl  the  base  of  the  brain.  ooiistituli.;s 
the  circle  of  Willis,  h  is  fomieil,  in  front,  by  the  anterior  cerebral  and  anterior 
communicating  arteries ;  on  each  aide,  by  tlie  trunk  of  the  internal  carotid,  anil  the 
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posterior  conununictttbg;  behind,  liy  the  poBterior  cerebral,  and  point  of  the  basilar. 
It  is  by  tbis  atuustomveu  ibal  lliu  cervbrul  circulation  i-t  eciuali/xHl,  mid  provisioD 
madtf  lor  cffuctually  carryiug  it  on  if  on«  or  more  of  tbe  branches  are  obliterated. 
The  purtit  of  tlie  brain  included  within  this  arterial  circle  are,  the  laminit  cincrea, 
the  commissure  of  the  w]>tic  nerves,  the  iiifuudibuluni,  the  tuber  cincrcum,  the 
corpora  albicaulia,  and  the  pars  i«Trfi.>nilji  jmstica. 

The  TuvuoiD  Axis  is  a  short,  thick  trunk,  which  nriitcs  from  the  fore  part  of  ' 
the  first  portion  of  the  subclavian  aru-rv,  close  to  the  inuor  ade  of  the  Scalenus 
anticua   muscle,  and   divides,   almost    immediately  after   its  oricin,  into    three 
branches,  the  inferior  thypoitl,  aupraacapular.  and  trausvere&lis  colli. 

The  Iv/erior  Thyroid  Artery  passes  upwards,  in  a  serpentine  course,  behind 
the  sheath  of  the  common  carotid  vessel  and  sympathetic  nerve  (the  middle 
ccrvicid  ganglion  resting  upon  it),  and  is  distributed  to  the  under  surface  of  the 
thyroid  gland,  uiiasluinosing  with  the  superior  thyroid,  and  with  the  uorrci^poud- 
ing  artery  of  the  opposite  side.     Itj»  branches  are  the 


LaryngeaL 
Tracheal. 


(Ksophngcal. 
J^Ecendiug  cervical. 


The  laryngfat  branch  ascends  upon  the  trachea  to  the  back  part  of  the  larynx, 
and  supplies  the  muscles  and  the  mucous  membrane  of  this  part. 

The  trathral  branches  are  distributed  upon  the  traehe-a,  anastomosing  below 
with  the  bronchial  arteries. 

The  trsfij'hagcal  brunches  are  distributed  to  the  ccsophagus. 

The  OKenJing  cervical  is  a  small  branch  which  arises  from  the  inferior  thyroid, 
just  where  that  vessel  is  passing  l>chiml  the  common  carotid  art^-ry,  and  nins  up 
the  neck  in  the  interval  between  the  Scalenus  anticus  and  Ki<ctus  antioiis  major. 
It  gives  bran(rhe8  to  the  muscles  of  the  neck,  which  communicate  with  those  sent 
out  from  the  vertebral,  and  sends  one  or  two  through  the  intervertebral  foramini^ 
along  the  cervical  nerves,  to  supply  the  bodies  of  the  vertebra),  the  spinal  cord, 
and  its  membranes. 

The  SujMfucapular  Artery,  smaller  than  the  tran.sversalia  colli,  passes 
obliquely  Irom  within  outwards,  across  the  root  of  the  neck.  It  at  first  lies*  on 
the  lower  part  of  the  Scalenus  anticus,  being  covered  by  the  Stern o- mastoid ;  it 
then  crosses  the  subclavian  artery,  and  runs  outwards  behind  and  parallel  with 
the  clavicle  and  Subclavius  muscle,  and  beneath  the  posterior  belly  of  the  Omo- 
hyoid, to  the  superior  bitrder  of  the  sc&puin,  where  it  passes  over  the  transverse 
ligaincut  of  the  scapula  to  the  supra-spinoiis  fossa.  In  this  situation  it  lies  close 
to  the  bone,  and  rainifieit  Iwtweeu  it  and  the  SuprH-s]iinntua  muscle  to  which  it  ia 
mainly  distributed,  giving  otTa  oomnnunicating  bmnch,  which  crosses  the  neck  of 
the  scapula,  to  reach  the  infra-spinous  fossa,  where  it  anastomoses  with  the  dorsal 
branch  of  the  subscapular  artery.  Besides  distributing  branches  to  llic  Stemo- 
mastoid,  and  neighboring  muscles,  it  gives  off  a  supra-aeromial  branch,  which, 
piercing  the  Trapezius  muscle,  supplies  the  cutaneous  surface  of  the  acromion, 
anastomosing  with  the  acromial  thoracic  artery.  As  the  arlerv  passes  acnijEs  th« 
suprascjipular  notch,  a  branch  descends  into  the  subscapular  fossa,  ramifies  I 
beneath  that  muscle,  and  anastomoses  with  the  posterior  and  subscapular  arteries  | 
It  also  supplies  the  shoulder -joint. 

The  y'ran-ivrmlij  Colli  passes  transversely  outwards,  across  the  upper  part  of 
the  subclavian  triangle,  to  the  anterior  margin  of  the  Trapezius  muscle,  beneath 
which  it  divi<le3  into  two  branches,  the  superficial  cervical,  and  the  posterior 
scapular.  In  its  passage  across  the  neck,  it  cro^^es  in  front  of  the  Scalcni  muscles 
and  the  brachial  plexus,  between  the  divisions  of  which  it  sometimes  passes 
and  in  covered  by  the  Platysnia,  Sterno- mastoid,  Omo-hyoid,  aad  Trapezius ; 
muscles. 

The  fuperjicial  cen'icat  ascends  beneath  the  anterior  margin  of  the  Trapezius, 
distributing  branches  to  it,  and  to  the  neighboring  muacl^  and  gland«  in  tl 
neck. 


INTERNAL   MAMMARY. 
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The  pnntirtioT  Wrt/wftn-.thc  oonttiiujitioii  of  ibe  tniii!>vt-r«alU  colli,  passes  benirath 
tbti  Levator  aiiguii  t^ca{jtilK!  to  lUo  sujieriur  migle  of  tbe  scnpulii.  and  dewends 
along  the  posterior  border  of  that  bone  08  far  na  the  inferior  angle,  where  it  anas* 
toiuuties  with  the  subscapular  branch  of  ibe  axillarv.     In  its  course  it  ia  covered 

Fig.  2ie.— Tba  Suapnlar  ftnd  ClNDinllr:!  AittrlM. 
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l>j  tlie  Rhomboid  muitcles,  supplying  those,  the  Lntlaaimtia  dorai  and  Trapezius, 
and  anastomosing  with  the  ouprasciipulur  and  tfubscapukr  arteries,  and  with  the 
poeterior  branvhct;  of  some  of  the  intercostal  nrtcriui. 

f^raliarHUt.  Thn  tiiperfirial  rervii-al  fiwitiiiillT  »ri»Pit  n«  »  ncpftnitc  bronoh  from  the  Ihyroiii 
axi* ;  and  Uw  poEiteriur  Rcupular  frwm  ihu  lliird.  mvru  rar«lj  frum  Ibe  wmtudi].  purl  of  Ibe  xub- 
davlaa. 

Tbo  Internal  Mammary  arises  from  the  under  surface  of  the  first  portion  of 
tbe  subclavian  artery,  opposite  the  thyroid  axis.  It  descends  behind  the  clavicle, 
to  the  inner  surface  of  the  anterior  wall  of  the  chest,  resting  upon  the  costal 
cartihiges,  a  short  distance  from  the  margin  of  the  sternum  ;  und,  at  the  interval 
between  the  sixth  and  seventh  cartilages,  divides  into  two  brunches,  the  musculo- 
phrenic, and  superior  epigastric 

At  ils  origin,  it  is  covered  bj  tbe  internal  jugular  and  itubclavian  vciitt^  »nd 
'  bj  tiie  phrenic  nerve.  In  the  upper  [lart  of  the  thorax,  it  Heji  u|K>n  the 
nl  cartilages,  and  Internal  intcreustAl  iniist-k-Jt  in  from,  covered  by  the  pleursi 
behind.  At  the  lower  part  of  the  lliornx,  the  TriunguLiris  .iterni  separates  this 
Teasel  from  the  pleura.  It  is  aecompanied  by  two  veins,  which  join  at  the  upper 
part  of  the  thorax  into  a  mngle  trunlc. 

The  branches  of  the  internal  mammary  are  the 


Coraea  nervi  phrenic!  or  Superior  phrenic. 

Mediastinal, 

Pericardiac. 

StemaL 


Anterior  intercostal. 
Pcrforatinfj. 
MuECUlo-pIirenic. 
Superior  epigastric. 


The  comet  jtewi  pfinnici  or  tuperior  phrfntc  is  a  long  slender  bmncli,  which 
accompanies  tbe  phrenic  nerve,  between  the  pleura  .'lud  purii'.ardium,  to  the  Dia- 
phragm, to  which  it  is  diintribuled ;  anastomosing  with  the  other  phrenio  arteries 
irom  the  internal  mammary,  and  abdominal  aorta. 


ARTKKIES. 


The  mediatttnal  brancfta  are  small  vessels,  which  are  dislrilmtod  to  the  areolar 
tissue  iu  llie  anterior  mRdiasiinuin,  and  the  remains  of  the  tliy>nu!«  gland. 

The  perieantiac  branches  supply  the  upper  part  of  ihe  perioardium,  the  lower 
part  receiving  branches  from  the  musoulo-phrenic  artery.     Someafema/  branche 
ate  distributed  to  the  Triangularis  slerni,  and  both  eurlaces  gf  tho  sternum. 

The  aitl'rrior  inlervoslal  arb-ries  supply  the  five  or  six  upjwir  intercostal  spacflsT 
The  branch  corresponding  to  cacli  space  pasat-s  outwards,  aud  soon  divides  into 
two,  which  run  along  the  opposite  borders  of  the  ribe,  and  inosculate  with  the 
intercostal  arteries  from  the  aorta.  Thov  are  at  first  situalod  between  the  ploura 
and  the  Internal  intercostid  muscles,  and  then  between  the  two  lavcrs  of  these 
muscles.  They  supply  tho  Intercostal  and  Pectoral  mu»cl»s  and  the  inammarv^J 
gland.  ^H 

Tim  itnlerior  OT  pfr/'>ratin(f  artrria  correspond  to  the  fi\'e  or  six  upper  intor-^^ 
CO.slal  ^pllces.  TlK-y  arise  from  the  interna!  mftinimiry,  pass  forwanls  through  tho 
intercavlal  Bpjices,  and,  ourriug  outwards,  supply  the  Poctoralis  major,  and  the 
integument.  Thotie  which  correspond  to  the  first  three  spaces  are  distributed  to 
the  mammary  gland.  la  femaloai,  during  lactation,  these  branches  are  of  large 
size. 

Tho  mu«;nfo-j)Are»bcarter«iftdirecte<lobliciuelv  downwards  and  outwards,  behind 
the  cartilages  of  the  false  nbs,  perforating  the  t)iaphragni  at  the  eighth  or  ninth 
lib.  and  terminating,  considerably  rwducud  in  size,  opposite  tho  last  intercostal 
space.  It  gives  oft"  anterior  intercostal  arteries  to  cacii  of  the  intercostal  spaces 
across  which  it  passes;  they  diminish  in  size  as  tho  spiices  decrease  in  length,  and 
arc  distrihut«Kl  m  a  manner  precisely  similar  to  the  antvrior  intcrcustals  from  the 
iutcroal  inUTniuiiry.  It  idso  gives  branchui  backwards  to  tlm  Diaphragm,  and 
downwards  to  ihu  iibdominal  niuselos, 

Tlio  suptrinr  fpii/imfric  cotilinuft<  in  ihe  originii!  dirti^ion  of  the  internal  mam- 
mary, descends  beiiind  ilie  Iteclus  muiK;ie,  ana,  perforating  its  slieath,  divides  into 
hruiiehes  which  supply  the  Keetus,  anastomosing  with  th«  opi^^iwiric  artwry  from 
the  external  iliac.  Some  ves-^els  perforate  the  snealli  of  the  Iti.^clus,  and  supply 
the  muscles  of  tiieaMomea  and  the  integument,  and  a  small  branch,  which  p<as»c9 
inwardfl  npon  tho  side  of  the  ensilbrm  appendix,  aQO.itomoses  in  front  of  tUt^^M 
cartilage  with  tho  artery  of  the  opposite  siae.  <^^ 

Tho  SurERioii  Intgiil'ohtal  arises  from  the  nppcr  and  back  part  of  the  «tb-  ^ 
cluvian  artery,  bcncatli  the  anterior  scalenus  ou  tlie  right  side,  and  to  the  inner  side 
of  tho  museic  oil  the  left  side.  Passing  backwards,  it  gives  off  the  deep  cervical 
branch,  and  then  dL^eetids  behind  the  pleura  in  front  of  tho  necks  of  tho  first  two 
ribs,  and  inosculates  with  the  first  aortic  inter<^\istal.  In  the  lirst  intercostal  epaoev 
it  gives  off  a  branch  which  is  distributed  iu  a  similar  manner  with  the  aortic 
intcrcostals.  The  branch  for  the  second  intercostal  space  lu^uallv  joins  with  one 
from  the  first ttoriio  intercostal.  Each  intercostal  gives  uffa  bnmcli  to  the  piMrtcrior 
gpinal  muscles,  and  a  email  one,  which  possee  through  the  correispondiug  iotcE- 
vertebral  foramen  to  the  spinal  cord  and  ita  membranes.  J 

The  tfcwj  cervical  brarich  {fjro/iinila  cervicia)  arises,  in  most  cases,  from  tho  snpcriof 
intercostal,  and  is  analogous  to  the  ]>osterior  branch  of  an  aortic  intercostal  artery. 
Passing  backwards,  between  the  transverse  process  of  tJie  seventh  cervical  vertebra 
and  the  first  rib,  it  ascends  the  back  part  of  the  neck,  between  the  Complexus 
and  Scmi-spinalis  colli  muscles,  as  high  !is  the  nxh,  supplving  these  and  adja<cent 
muscles,  and  anaxtomosing  with  iho  arteria  prineeps  cervicis  of  tho  occipital,  and ,. 
with  hrauchcx  which  past  outwanls  from  the  vcrttibral,  ~ 
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OF  THE  AXILLA. 


ScaoiCAL  Anatomy  op  tub  Axilla. 


Axilla  is  a  oonical  space,  situated  bctwwn  iLv  uppur  and  lateral  {Mirts  of 
the  chest,  and  iiincr  »i<lv  of  lliu  ann. 

Bountinria.  lu  aprx,  whk-li  is  directed  upwards  towArdtt  tlio  root  of  tLe  neck, 
corrospoodt  to  the  interval  Wtvretut  tlie  llrst  rib  internally,  llie  HU]>erior  border  of 
tbo  acwnla  externally,  and  tlie  clavicle  and  SuboUviu:*  muitcle  in  front  Tlie  base, 
direcled  downward:*,  is  formed  by  the  integument,  and  a  thick  layer  of  ikscia, 
extending  between  the  lower  border  of  the  IV-ctoralia  major  in  front,  and  the  tower 
l>order  ot  the  Latis^mua  dorsi  behind ;  it  is  broad  internally,  at  the  chest,  but 
narrow  and  pointed  externally,  at  Ilic  arm.  Its  aMaw  toundary  'u  formed  by 
thti  roclontlifl  Du^or  and  rveturalis  minor  muficloo.  tho  forniur  oovmog  tile  w  bole  o( 


Vig.  £37.— Tbo  JlxiUuj  Atteij  and  lu  Bnuwhob 


-<^* 


V 


iN 


tlie  anterior  wall  of  tlie  nxilla,  tlio  latter  covering  only  its  central  part.  Its  jtoaterior 
boun'tari/.  which  extends  somewhat  lower  tlian  the  anterior,  is  formed  by  the  £rub- 
_  Bcapnlarts  above,  the  Teres  major  and  Lati»«imn^  dor«i  bulow.  On  the  inner  side 
■  are  the  fir^t  four  ribs  and  their  correspondinv  Tntercostal  mtMcleisand  partof  the 
I  Scrrotus  magnus.  On  tho  outer  siiie,  wliere  tlie  anterior  and  posterior  boundaries 
H  oonverge,  the  space  is  narrow,  and  bounded  by  the  humerus  the  Cor»oo*bracliialijs 
H     and  Biceps  muitcle^. 

H  QmtenU.    This  tipacc  contains  the  axillary  vessels,  and  brachial  plexus  of  nerve* 

I     with  their  branehes,  some  branches  of  the  intercostal  nerves,  and  a  larce  number  of 
H     lymphatic  glands;  all  connected  together  by  u  quandly  of  fiit  and  loose  areolar 

i    "  
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ARTERIES. 


TIteir  Ptmlion,  The  Miliary  urtcry  and  vein,  with  the  brncliial  plexus  of  Derrea, 
extunt]  obiiiiiiely  along  the  outer  boundary  of  the  ftxillary  xjaice,  from  ita  apex  to 
in  bilge,  and  are  placed  much  nearer  the  anterior  than  the  po>ttertor  wall,  the  vein 
tying  to  the  inner  or  thoracio  side  of  the  artery,  and  altogether  concealing  iL 
At  the  fore  part  of  tlie  axillary  space,  in  contact  with  the  Pectoral  mtiscles,  are 
the  thoracic  l)ranohe-s  of  the  axillary  artery,  and,  along  the  anterior  margin  of  the 
axilla,  the  long  thoracic  artery  extends  to  the  side  of  the  chest.  At  the  back 
part,  in  contact  with  the  lower  margin  of  the  Suhscapularia  muscle,  are  the  sub- 
ecapulnr  votscLi  and  uervca;  ninding  around  the  lower  border  of  this  mti^le,  are 
the  donailij)  ecapulio  artery  and  veins;  and  towards  the  outer  extremity  of  the 
muscle,  the  posterior  circumQcx  vessels  and  nerve  are  seen  curving  huckwards  to 
the  shoulder. 

Along  the  inner  or  thoruciu  side,  no  vessel  of  any  importance  exi.'<t«,  its  Tipper 
part  being  crossed  by  a  few  small  branches  from  the  superior  thoracic  artery. 
There  are  some  important  nerves,  however,  iu  this  situation;  the  posterior  thoracic 
or  external  respiratory  nervc^  descending  on  the  surface  of  the  Serratiis  magnus, 
to  which  it  is  distributed;  and  perforating  the  upper  and  anterior  part  of  this 
wall,  are  the  intercosto-humeral  nerves,  which  paas  across  the  axilla  to  the  inner 
side  of  the  arm. 

The  cavity  of  the  axilla  ia  filled  by  a  quantity  of  looao  areolar  tissue,  a  large 
number  of  small  arteries  and  veiiu^  all  of  which  arc.  however,  of  inconsiderable 
size,  and  iimnerous  lymphatic  glands;  these  arc  from  ten  to  twelve  in  number, 
and  situated  chiefly  on  the  thoracic  side,  and  lower  and  back  part  of  this  8[>acc. 

The  student  sliould  attentively  consider  the  relation  of  the  vessels  and  nerves 
in  the  several  parts  of  the  axilla;  for  it  not  unfrequently  happens^  thai  the  sur- 
geon is  called  upon  to  extirpate  diseased  glands,  or  to  remove  a  tumor  fVom  this 
situation.  In  performing  such  an  ojmration,  it  will  bo  necessary  to  proceed  with 
ranch  caution  m  the  direction  of  the  outer  wall  and  apex  of  the  .ipace,  as  here  the 
axillary  ves-sels  will  be  in  danger  of  l>eing  wounded.  Towards  the  posterior  wall, 
it  will  be  necessary  to  avoid  the  suhscapular,  dorsalis  scapula*,  and  posterior 
circumflex  vessels,  and,  along  the  anterior  wall,  the  thoracic  branches.  It  is  only 
along  the  inner  or  thoracic  wall,  and  in  the  centre  of  the  axillary  caWly,  that 
there  are  no  vessels  of  any  importance;  a  most  fortunate  circumstance,  for  it 
is  in  this  situation  more  especially  that  tumors  requiring  removal  ore  most  fro- 
qucutl/  situated. 


The  Axillary  Artert. 

The  axillary  artery,  the  continnntion  of  the  subclavian,  commences  at  the  lower 
border  of  the  first  no,  and  tcrmiuatoi  at  the  lower  border  of  the  tendons  of  the 
Latissimus  dorsi  and  Teres  miijor  muscles,  when  it  becomes  the  brachial.  Ita 
direction  varies  with  the  position  of  the  limb;  when  the  ann  lies  by  llie  side  of 
the  chest,  the  vessel  forms  a  gentle  curve,  the  convexity  being  upwards  and  otit- 
wards ;  when  it  is  directed  at  right  anuies  with  the  trunk,  the  vessel  is  nearly 
raight ;  and  if  elevated  slill  higher,  it  describes  a  curve,  the  concavity  of  whicn 

J  directed  upwards.     At  iw  commencement  the  artery  is  very  deeply  situated. 

i)nt  near  its  ternunation  in  BiijKTficial,  being  covered  only  bv  the  skin  and  fascia. 
The  description  of  the  relations  of  this  vessi>l  may  be  facilitated  by  its  division 
into  three  portions;  the  first  portir>n  being  that  al)ove  the  Pectoralis  minor,  the 
second  portion  beneath,  and  the  third,  below,  that  muscle. 

The  firm  portion  of  the  axillary  artery  is  in  relation,  in  front,  with  the  elavicnlar 
portion  of  the  Pectoralis  miijor,  the  coeto-coracoid  membrane,  and  tlie  cephalic 
vein ;  Mttml,  with  the  first  intercostal  space,  the  corresponding  Intercostal  mascle^ 
the  first  serration  of  the  Serratus  magnus,  and  the  jiosterior  thoracic  nerve; 
on  its  ouUr  aide  with  the  brachial  plexus,  from  which  it  is  separated  by  a  litlie 
eollular  interval ;  on  its  inner  or  thoracic  side,  with  the  axillary  veia 


AXILLARY.  *0S 


Eblatioms  of  Fibst  Portion  of  the  Axillabt  Arteby. 


In/runt. 
Pectoralia  major. 
Co8t(M:oracoid  membrane. 
Cephalic  vein. 


Outer  tide.  I     *»lll»r7     \  Innrr  tide. 

Brachial  plexni.  I  riTtt'^mioa.  j  AxiJkry  vein. 


BehtTtd. 
Firet  iatercoBtal  spue,  aod  iDtercoBtal  mnscle. 
First  lerration  or  CJerrotne  roagnna. 
PoBterior  thoracic  nerve. 

The  tecond  pwtion  of  the  axillary  arwry  lies  heoeath  the  Pectoralis  minor.  It 
is  covered,  in  front,  by  the  Pectoralis  major  and  Pectoralis  minor  muscles ;  behind, 
it  U  separated  from  the  Subscapularis  by  a  cellular  interval ;  on  the  mner  side,  it  is 
in  contact  with  the  axillary  vein.  The  brachial  plexus  of  nerves  surrounds  the 
artery,  and  separates  it  from  direct  contact  with  the  vein  and  adjacent  muscles. 

Relations  of  Second  Portion  op  the  Axillaby  Artery. 

In  front. 
PectoraliB  nugor  and  Pectoralia  minor. 


Outer  tide.  I     l*4I??r7     ]  Inner  tide. 

BrachuJ  plezua.  Uwioud  parttan./  AxilUry  vein. 


Beliind. 
Snbacapalaria. 

The  third  portion  of  the  axillary  artery  lies  below  the  Pectoralis  minor.  It  is 
in  relation,  tn  front,  with  the  lower  border  of  the  Pectoralis  major  above,  being 
covered  only  by  the  integument  and  fascia  below ;  behind,  with  the  lower  part  (rf 
the  Subscapularis,  and  the  tendons  of  the  Latissimus  dorsi  and  Teres  major;  on 
its  otUer  tide,  with  the  Coraco-brachialis ;  on  its  inner  or  thoracic  side,  with  the 
axillary  vein.  The  brachial  plexus  of  nerves  bears  the  following  relation  to  the 
artery  in  this  part  of  its  course  ;  on  the  outer  tide  are  the  median  nerve,  and  the 
moscalo-CBtaneous  for  a  short  distance ;  on  the  inner  side,  the  ulnar,  the  internal,  and 
lesser  internal  cutaneous  nerves;  and  behind,  the  musculo-spiral  and  circumfiex, 
the  latter  extending  only  to  the  lower  border  of  the  Subscapularis  muscle. 

Bblations  of  Third  Portion  of  the  Aullary  Abteey, 

In  front. 

Tntejtnment  and  foacia. 
Pectoralii  mi^or. 

Oaier  tide.  f  \  Inner  side. 

CoMco-brachialiB.  f     *^^  Ulnar  nerve. 

Median  nerve.  \  Thini  pwaiB.j  Internal  cutaneona  nerves. 

Hnacnlo-cutaneona  nerre.  V  y  A»illw7  vein. 

Behind. 
RnbBcapnlaiis. 

Tendons  of  Lalbsimna  dorsi  and  Teres  major. 
HiiM:Dli>«pirBl,  and  circomBex  nerrea. 
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Pf.cnliarih''-*.  The  ftnillftry  orl^ty,  in  ahont  eiw  C4sa  not  of  cwrr  tpn.  pvcg  off  n  lftt« 
bruiclL.  which  rormi  rilhor  nno  or  tbu  nrterici  of  the  roreftrin.  or  a  latgi'  iniiiiKular  trunk.  In 
the  firrt  set  of  tuaci.  ibis  nrtrry  is  most  frequi-iiliy  liie  radial  [1  in  :t3).  sumetinK-M  the  uluar  ( I 
in  12),  and.  ver)'  mret)-.  ibe  Interuss^uug  (1  lu  r>li<j).  In  thi.>  veuouJ  »t-i  i>t  cu»««.  ibi.'  tmiik  piv« 
orl^D  lo  tbc  snhsciipnlflir,  rirciimllex,  iinil  jirnl'iimln  iLrlmt?  nf  the  nrm.  t^nmrliiofa  <-u\j 
one  of  thi>  cirriimUcx,  or  nnii  of  ihc'  pnifmidii  urtorirn.  art»p  from  \he  trunk.  Id  iboc  cukt*, 
the  brnchial  plvxua  nurrouuiJvd  tbu  trunk  aS  lixe  LraacUcs,  mul  not  tbu  muiu  vwsuL 

Suryiral  Analr/mi).  The  student  hnvlni;  carprull;  examlDiMl  Ibe  relations  of  (be  ajcillarr 
arierv  in  its  viii'i'-ii«  pnru.  «hoi]]<l  now  coiiMiior  in  whnl  «lliiaiion  comiirMi-ion  of  this  vetuvl 
may  no  most  coi^ilj'  cRhijU-'l,  and  the  bu>t  jiantion  for  ihc  appticalion  of  a  tigatorc  to  it  when 
oaMwury. 

Comprt*»ion  of  thi(  vcoxet  is  n>auir«d  In  tlio  removal  of  tnmor*,  or  in  ampntatian  of  the 
nppcr  part  of  the  urm  ;  uuJ  ihe  onl;  eltiiulioD  in  nhii-li  this  cun  be  pHirctuulljr  niude,  is  iu  the 
h>*(er  part  of  lis  voumc;  on  (.'omiirr«iin^  ii  in  ibis  Riinaiion  from  within  auivards  upon  the 
hnnionie.  tbc  cireiilaijco  may  bo  clk-c.tiittlly  luipcndvi). 

The  ap\itiealifin  'if  a  ligiilure  tit  Ihe  axillary  arlcri/  mny  b«  rr(|uirT<l  in  cohm  of  anturisin  of 
the  niipcr  pnrt  of  ino  bnicbiul ;  uoil  ibt'ri^  uro  only  two  ulunliouH  in  which  it  muy  be  ftccnrcd, 
TU..  in  tbv  upjitr.  or  JQ  tbu  lower  pnrt  of  Its  conmo ;  for  (he  niillury  urli-ri,'  at  iU  cenlr&l  purt  la 
BO  deepiv  seuted,  and.  at  the  fame  tiin<%  »o  cloudy  tnrroimdt-il  with  liir^p  ntrrons  trunk*,  that  ili« 
•pplioallon  of  a  lijfntiire  to  it  in  tbU  iiituution  wuiild  be  ulmnst  imprnctitablo. 

In  Ibn  liiiiicr  part  of  il»  courip,  tbu  opcruticm  \»  taarv  »iin[i!f.  niiil  muy  bt-  pcrforrofd  in  the 
folluvin^  muiiiivr:  'l\e  putit^nt  bi!inf;  pluti-d  un  a  Wd.  iiud  the  unti  .teparuted  from  (be  side,  with 
the  bund  nupiuulcd.  the  bead  of  the  iiuiiierii«  lt>  foil  for.  iiud  un  iuci«iiin  made  thtuu^h  tJie  intceu- 
ment  over  I1.  about  two  iuc'lies  iu  len^'lh.  a  bllio  nearer  to  the  anterior  ihan  the  poMprior  fild  of  , 
ihr  axilla-     After  carefully  ditiaeelina;  through  iho  an^lnr  liKiiie  and  fascia.  Ihr  mcdiun  nerve  i 
and  axillary  vein  are  exposed  ;  ihi-  furmer  havinif  been  displneed  to  the  outtr.  nud  the  Utter  \ni 
the  inner  >ide  of  Ihi!  arm,  the  elbow  bdng  iit  the  same  tinu'  benl.  no  an  lo  rtdax  lh«e  e(ructur«fc  J 
and  fatililule  ibeir  separaiion,  Ibe  lif^aturD  may  bu  pusned  round  the  artery  from  ihc  nlnar  to  the 
radial  side.     Thin  portion  of  the  artery  w  ccfUBiouulIj'  trossed  by  a  miiteiilar  slip  derirrd  fiom 
ihu  LaliKtimtin  dnrt^i.  which  uiuy  miMend  the  burton  daring  an  operation.     It  mmy  easily  ix; 
retoi-iiixed  by  the  irankverttj  direi'lion  of  it«  (ihres  incc  p.  2*21. 

The  upper  purlion  of  the  axillary  ortery  may  bn  lied,  in  cases  of  aneurism  encroachinir  BO 
far  upwards  ibai  u  lijcntun-  rnnnot  be  applied  lu  ibe  lowt'r  part  of  Ita  eonr»c.  Notwitbttumling 
that  this  openition  has  bei-u  perlVinued  in  «ome  It^w  cafes,  and  with  t<uet'<-M,  it-i  pi'rfnnnnnrc  is 
attended  with  uiueh  dilttL-olly  ami  dan^-er.  The  student  will  rF'Cuark.  ihnt  in  Ibix  filualion  it 
would  bo  noiTSsary  lo  divide  a  ihiok  muscle,  and.  after  nppaniling  the  eoHto-ronicoid  nirm- 
bruue.  the  artery  would  be  exposed  at  the  bottom  of  a  mo«!  or  less  deep  space,  with  ihe  cepha- 
lie  and  Biillnrj-  veins  in  Jii«h  trbition  wilb  it  as  muni  render  the  applicatino  of  a  li^-alure  to 
this  part  of  the  vescel  purlicularly  liazunbius.  Uudfr  such  drcuniBianees,  It  in  an  cajier.  and, 
At  the  »ame  lime,  more  advisable  operation,  to  tio  the  ftubclnvian  artery  in  the  third  part  of  iti 
connc. 

In  a  MM  of  wound  of  Ihi*  veMc^l  tbc  neneml  pmrtice  of  cutting  down  upon  11,  tud  tying  II  j 
above  and  below  thu  wounded  point,  ahuuld  be  ailuptei)  in  all  ciuva. 

The  brandies  of  tli«  axillary  artery  anj 
From  Ut  Part. 


Fnm  2t/  Pari. 


From  Sd  Part. 


J  Superior  llioracic. 
1  Acroiiiiiil  tlioracic. 

Tlioracica  liingft. 

'I'tioracica  alari^. 

Stihacaptilar. 

Aatcrior  circumflex. 

Posterior  circumflex. 


Tbo  Muperior  thoracie  ia  a  small  artery,  which  arises  from  the  axillary,  or  by  a 
connnon  trunk  witli  tlio  acroniinl  thoracic,  Hunning  forwards  an<l  itiwar<l«  along 
tho  upper  borilor  of  the  Pectoraliii  minor,  it  passes  between  il  and  tlit-  Pectoraliii 
iniyor  to  tlie  side  of  the  chest.  It  supplies  tneee  muiicles;  and  the  pariet«0  of  tbe 
thorax,  nna.'^ionio^ng  with  the  internal  mammary  and  intercostal  arteries. 

Tlie  acrnrnial  thoracic  is  a  short  trunk,  which  arises  from  the  fore  part  of  the 
axillnry  artery.  Projecting  forwards  to  the  upper  border  of  the  Pectoniliii  minor, 
it  diviJles  into  three  sets  of  bninehes.  thoraeic.  aen>mial.  and  descending.  The 
thoracic  branches,  two  or  thren  in  number,  are  distributed  to  tbe  Scrratus  magnua 
and  Pectoral  muscles,  anastomosing  with  the  interoostal  br&nohes  of  the  Inter 
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ira*py.  The  acromial  bTanchcs  arc  directed  ontvards  towards  the  aopomion, 
ttupplviag  the  Deltou)  muscle,  iind  atiastomosing.  on  the  surface  of  the  acromion, 
with  the  HiipTaaca[)ukr  nnd  puHturior  cirt-uinflcx  arteries.  The  descending  braaoh 
passes  iu  the  inierttpaoo  betwucn  tbc  Pcctoralja  major  and  Deltoid,  nooompattying 
the  cephalic  vein,  and  supplying  both  iiiuscles. 

The  ihoradea  lon^  pussvi  tl»v.uwuTi\i  and  inworda  alonj^  the  lon-cr  bordor  of 
the  Pectoralis  minor  to  the  siile  of  ihe  ch««t,  supplying  tho  Scmiltw  mugniis,  the 
Pectoral  musc^le^  aod  mammary  gland,  and  sending  bntnchf-8  acrocH  the  axillu  to 
the  axillarv  glandn  and  SabscapuLariii,  which  anastomose  with  the  iateroal  mam- 
moiT  and  interoostal  arteries. 

Toe  l/toraeiea  alaris  b  a  email  branch,  which  supplies  the  glando  and  areolar 
tissue  of  the  axilla.  lu  place  is  frequently  supplied  by  brancnea  from  some  c^ 
the  other  thoracic  arteries. 

Tl«!  tulxapular,  the  largest  branch  of  the  axillary  artery,  arises  oppwile  the 
lower  border  uf  the  Subscapuluriii  muscle,  and  passes  dovfowarda  and  Dackwards 
along  its  lower  margin  to  the  infuriur  angle  of  the  scapula,  where  it  aDastomoses 
wilti  the  pM^tvriur  scapular,  a  branch  of  the  subclaviuo.  It  distributes  branches  to 
the  Sub?)C»pi)lari8,  Serratu:*  niogniiit,  Teres  major,  and  Luli»siiuu£  dorsi  muscles^ 
and  gives  off,  about  an  inch  anda-half  from  its  origin,  a  large  branch,  the dorsalia 
soapulie.  This  vessel  curve.i  round  the  inferior  border  of  the  scapula,  leaving  the 
axilla  in  the  interspace  between  the  Teres  minor  above,  the  Teres  itiajor  below, 
and  the  long  head  of  the  Triceps  in  front ;  and  divitle-s  inu>  three  braniihes,  ft  snb- 
acapnlar,  which  enters  the  sub^tcapular  fossa  beneath  the  f^ul<»capui.iriii  which  it 
annplioii,  anaatom<Ming  with  the  subscapular  and  suprascapular  arteries;  an  infra- 
apinous  branch  (dorsalia  scapulic^  whiA  turns  round  tlio  axillary  border  of  the 
scapula,  betwoen  the  Teres  miuor  and  the  bone,  enters  the  infm-spinona  foasa, 
supplies  the  In&a-spioatus  muisulc,  and  anastomoses  with  the  suprascapular  and 
posterior  scapular  arteries;  and  a  metlian  branch,  which  is  continued  along  th^^ 
axillary  border  of  the  scapula,  between  the  Teres  m^or  and  minor,  and,  at  the 
dorsal  surface  of  the  iulcrior  angle  of  the  bone,  anastomosce  with  the  saprs- 
sc^utar. 

The  d'rtumfiex  arleries  wind  round  the  neck  of  tbc  humerus. 

The  pailerior  circumjtcx,  the  larger  of  the  two,  nrisi^s  from  the  buck  part  of 
tbe  axillary,  opposite  the  lower  Ixjnler  of  the  Subscapiilan;!  muscle,  and,  pasz' 
backwanls  with  the  circumflex  vein.-«  and  nerve,  through  the  qnodraugulor  «( 
bounded  by  the  Teres  major  and  Teres  minor,  tlie  scapular  head  of  tln>  Triceps  and 
the  humerus,  wind^s  rtmnti  the  neck  of  that  bone,  is  distributed  to  the  Ueltoid  muscle 
and  shoulder-joint,  ana.<»tomosing  with  the  anterior  circumflex,  suprascapular,  and 
acromial  thoracic  arteries. 

The  anterior  eircumJUx,  considerablv  smaller  than  the  preceding,  arises  just 
below  that  vessel,  from  the  outer  side  of' the  axillary  artery.  It  passes  boriisont^] 
outwards,  beneath  the  Coraco-brachialis  and  short  head  of  the  Biceps,  lying  uf 
tbo  forepart  of  the  neck  of  the  humerus,  and,  ou  roaehing  the  bieipiUi!  groove. 
gives  ofTan  ascending  branch,  which  t>ni^#es  upwards  along  it,  to  supply  the  head 
of  the  bone  and  the  Hhouldur-joint,  The  trunk  of  the  vessel  is  then  continued 
outwards  beneath  the  Deltoid  which  it  supplies,  and  anastomoses  with  the  posterior 
circumflex  and  acromial  thoracic  arteries. 


K 


Bb-vchial  Arteky  (fig.  218), 


The  brachial  artery  commences  at  the  lower  margin  of  the  tendon  of  the  Teres 

major,  and,  pa.«iing  nown  the  inner  and  anterior  aspect  of  the  arm.  terminates 

about  half  an  inch  below  the  bend  of  the  elbow,  where  it  divides  into  the  radial 

and  ulnar  arteries. 

I  The  direction  of  this  vessel  is  marked  by  a  line  drawn  from  the  outer  side  of 
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Pig.SlB.—TlieSnrgioUAinionijfofllionrMbiiilArteij.  condyles    of    llic    Ijiimerus,    which 

corresponds  tn  tiie  depression  along 
the  iuner  bonier  ol  (he  Coraco- 
brachiAlin  aiid  IMoeps  musclea.  In 
the  tipper  part  of  its  course,  this 
vessel  lies  internal  to  the  hutnenis ; 
but  below,  it  ia  in  front  of  that 
Yx>ne. 
F^  iWWy.-^ AiK^J  Htlaxiom.    This  artery  is  eiipcr- 

ficial  throughout  its  entire  extent, 
being  covered,  in  front,  by  tli«  in- 
tegument, the  Eti[)crficiul  and  deep 
faiicifl} ;  the  bicipital  fiiMiia  MiperatKS 
it  opposit«  the  clb»w  InMn  the  me- 
dium basilio  voin;  the  mcdi»n  n«r%'e 
crosses  it  at  its  centre ;  and  tlie  biL*ilic 
Vein  lies  iu  the  \\\^^^  of  the  artery, 
but  sepiirateii  from  it  by  the  (aiciii, 
in  the  lower  half  of  its  course. 
JifJiinii,  it  i.t  Reparaled  from  the 
inner  side  of  the  humerus  above, 
by  the  long  and  inner  hcadit  of  the 
Triceps,  the  iniisculo-spiral  nerve 
and  superior  profunda  artery  inter- 
vening; and  from  the  front  of  the 
bone  below,  by  the  insertion  of  the 
Curnco-bruchialis  and  the  Brachlalis 
nutictis  nmscles.  By  its  outer  side, 
it  is  in  relation  with  the  commence- 
ment of  the  mL-iliEiu  nerve,  and 
thu  ConicO'braehialis  and  Biews 
muscles,  which  slightly  overlap  tne 
artery.  By  its  innur  rick,  witli  the 
internal  cutaneouf  and  ulnar  nerves, 
its  upper  half;  the  median  nerve, 
its  lower  half.  It  is  accompanied 
by  two  veins,  the  venre  comites; 
they  lie  in  close  contact  with  the 
_^  artery,   being   eonnoctcd    together 

lliriii  ■■'  "~^  at    intervaU    by  short    transversal 

communicating  branches. 


( /»/"■"■'■ 


Jlaft-t 


VuiS  OF  THE  HeLATIOXS  OF  THE  BRACHIAL  AbTEBT. 

In  front. 
lutrRTiincDt  nud  riucia-. 
Birii>Jtn)  rnsciA,  mcdidii  ba»iUo  vein. 
Meuiaa  nvrvc. 


Outer  mde. 
Median  uiTvp. 
Cuiuco-brachitdis. 
Biceps. 


\       BrMbUl      1 

Sfhind. 
Tricpps. 

Mn'diln-spirnI  n*rTe. 
Supmor  pmrunda  srtory. 
Come  (i.br*):  bialiii. 
Brachialii  anticaa. 


ItWfT  mde. 
Inlcrna)  cqibhtoiis. 
Uliuir  uul  "■■''i"'  OMTM. 


BRACHIAL. 


MT 


Bexd  op  the  Elbow. 

tt  tbc  bend  of  the  elbow,  the  brachial  artery  sinks  deeply  into  a  tmsgula 
interval.  Uiu  bsusti  of  wtiJch  is  diructod  upwards  towards  the  bumerus,  and  tbe  side 
of  wbiuh  arc  bounded.  exUTDally,  by  the  Supioutor  longus;  intertmlly,  by  ibc 
ProD&tor  radii  teriM;  its  floor  \a  rurm'ud  by  tbe  Brtuibiulix  iinti<:uii  iind  ^upinutor 
brevts.  Tlii;^  ^aoe  ooQtains  the  bracliinl  artery,  with  its  aocompimyiue  veiiu ;  tlie 
radial  and  ulnar  nrteriea;  the  median  and  inujtuulo-spinil  nerves;  and  tlio  tcodoi 
of  the  Bicei«.  The  brachial  artery  occu)ii(^*  the  middle  line  of  tbu  tpaoe^  an  ' 
divides  opposite  the  coronoid  process  of  the  ulna  into  tlic  radial  and  ulnar  artericsjl 
it  ta  covered,  in  /rmu,  by  the  integument,  th«  i^uperScial  fiiscia,  and  ilie  medianl 
basilic  vein,  the  vein  being  ^parated  from  direct  contAct  with  the  artery  by  the 
bicipital  fascia.  Behind,  it  lii>s  on  the  Brachialiii  anticiist,  which  separates  it  from 
the  elbow-joint.  The  median  nerve  lies  on  the  inner  side  of  the  artery,  but  is 
sop«mted  from  it  below  by  an  interval  of  half  an  inch.  The  tendon  of  tho  Dicepa 
lie*  to  tbo  outer  side  of  tho  space,  and  the  musciilo-spiral  nerve  stiU  more 
CKlernally,  lying  upon  the  Supinator  brcvis,  and  partly  concealed  by  the  Supinator 
longus. 

Pteviiarilia  ef  tht  A  rlrry  tt*  rr^riU  iV*  Covrt/r.  The  brachial  ftrtpry,  »''comp»ni«d  by  tlia 
m«djtui  Bcru'.  niiiy  leave  the  iniipr  botdpr  of  lti«  Birep*.  And  dpH'end  inwiinl*  llu.-  inner  condjlarl 
of  ihf  hniDpniR.  whciv  it  utuuUy  eurvi-s  rouiiil  u  ptuininpuce  of  butie.  tu  «hkh  it  In  couiiect«d  bf 
afibroua  bnnd;  it  iWn  iiu'llnpg  oiitwucds,  beneolli  or  Ihroii^Ii  ihe  fiibslanc*  of  ibp  Piiiiiiilor  teres 
rauai'lt!.  lu  Ibv  bi'nti  of  tho  rlboir.  This  riirinlitin  )H>tm  roniidcrnbli;  aiming}'  with  ii>Q  norma] 
cooditioQ  uf  tbe  urtery  in  *amc  n(  the  curiiivoni  (sec  p.  131). 

Pecvliarititt  a*  regards  tit  [>{v!*!n-n.  OrrniiionnHy.  th«  nrlcry  ie  lUv-iilcJ  for  u  ihort  diituice 
at  iu  npp«r  pari  iuto  two  trunkn.  wbitb  are  uiiiltd  above  uuit  beluw.  A  similar  petiiliiiritj  occun 
ta  the  main  Teasel  of  the  lower  lliiiti. 

The  point  of  bifarcaiioD  roiiy  be  above  or  bel<>w  the  naoal  point,  the  former  comJition  bein^  | 
br  far  thu  moiil  frfiqaent.  Out  of  4>tl  rxnminationi  rrcordud  b}r  Mr.  <Junin.  aome  tnnde  on  tho 
righi,  and  some  on  ibe  left  «ide  of  i\n:  body,  in  .'iriti  the  nrtery  tifun^iicd  in  ita  iioriniil  pujiiicm, 
la  ODD  CMC  only  was  the  place  of  diviiiuu  tower  than  usual.  beiiiK  twu  or  ibive  iucbi's  below  ibe 
elbow-joint.  In  lii)  citaen  out  of  4t«l.  or  ftbuut  1  In  !i\,  than  were  two  orurics  in«lend  of  ono  in 
Mcne  part  or  in  the  whole  of  the  arm, 

Ther*  appcarJ.  howerer.  tn  be  no  «iirrea[>onddiff  hetwpfTi  the  nrt^rieii  of  the  Iwo  nnn«.  with 
respect  to  tlieir  !rn-(;ular  divialon  ;  for  in  61  bodic*  it  occum-d  on  one  Hide  only  in  13;  im 
boln  sidcH,  in  diSbrent  posilioua,  in  13;  on  both  nidi's.  in  tht-  same  puslLion.  in  5. 

Tb«  point  of  bifiircniion  I»ke«  place  at  different  parts  of  the  una.  being  mott  fr«t|aCDt  Jo  tbo 
upper  part,  len  so  in  the  tower  port.,  nnd  least  ao  in  the  middle,  tho  mott  naual  point  for  tho 
appUcatioo  of  a  Ijgilun: ;  nndcr  any  of  theno  circiimatnncca.  twii  lnr|re  arlrrir-s  would  tie  fonnd 
ia  tbe  arm  instead  of  one.  Tbc  moHt  frequent  (in  three  out  of  four)  of  theie  iipf  utiariliea  ia  Ih* 
high  diviaion  of  the  raillal.  U  L<rt<ru  arisen  from  the  inner  side  of  tlm  liruchial.  and  runs  paraKtl ; 
witli  the  m*in  trunk  to  the  olbiiw.  where  ll  rroMes  il.  lyiujr  beneath  the  fttscla ;  or  it  roaj  perfo- 
ratc  the  fiu>ciu,  and  pnaa  orer  tbo  artery,  immeilinfji'ly  lieneiith  the  integument. 

The  ulnar  aumelitnei  nriaea  from  the  brui-hiitl  hiKli  np,  and  then  nceoxionallj lenTrji  that  reaMi 
»t  the  lower  part  of  the  arm,  nud  desncnda  townrda  tbe  inner  condyle.  In  the  forvarm.  it  jrene- 
rally  lies  beneath  the  deep  fasciu.  superiicial  lo  the  Flexor  nusch-a;  occasionally  between  the 
intrfcument  and  deep  ftwuiii,  and  very  rarely  beneiuh  the  Flexor  mitsclos. 

Thc!  interna.woiia  artery  aomt'timeH  ariaes  frnm  the  npprr  part  of  tbe  brnehtnl  or  axUlnlj:  at 
it  deseeudi  tbe  arm,  it  lie*  behind  thr  main  trunk,  and  at  the  bend  of  tbc  elbow  regain*  its  uo^ 
posit  icu. 

la  «ome  eases  ofbl^fh  division  of  the  radial,  the  remaining  trunk  (ulnar  interosseout)  occaKioii-  . 
l-ilhr  poaaea.  together  with  the  median  nerve,  iilou;;  tbe  inner  m:irgjD  of  ihn  arm  to  the  mner  coa>  ! 
djle.  and  tlien  paaaing  from  within  outwards,  liencnth  or  through  the  Pronator  ter<«,  n^gajns  ila 
usual  position  Ut  the  end  of  the  ellmw. 

Otcaoioually,  the  two  arlpries  repn'nenting  the  braebial  nre  connected  at  the  bend  of  the  elbow 
bf  a  short  transverse  brineh.  nod  mv  ewn  soineiiines  reunited. 

Sometime*,  long  alender  veaaela.  vana  nbi-rrimlia.  connect  thc  brachial  or  miliary  arteries 
with  one  of  tho  artoric*  of  tliv  forearm,  or  a  branch  from  tbcm.    TbcJic  rctacU  naualij  jola  the 
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Varielie*  I'lt  Miur«!ar  Itdallfrris.'    The  bnrhiiU  artery  Is  occa^onnllv  coni'viLlcd.  in  tinme  nut 
of  !is  course,  by  mii«i-nlftr  or  ti-nilinoiis  ^lipii  <ii-riveil  frooi  vuriuiis  soiiruei).     )o  llie  iipixr  imnl 
of  ihn  nrm.  thn  brachial  vpeicU  anil  mciliiiu  lu-rvR  have  boi'ti  nc-cn  ponri'nlril   Iti  thn  rxlcvt  of 
IhnHMtichui  by  A  muBvubr  liiyiT  of  cunaiiknible  tbickiiL-tH.  df^rivcd  frmn  ilii'  ("omcii-lirQchialU. 
wliich  piUBi-il  luuud  Id  tlii!  luiiur  iiie  of  the  vmmI.  and  juiiu'd  the  iiiti^niitl  litiid  of  tbi-  Tritvp*. 
la  th«  luwer  hnlf  of  Iho  arin  it  a  oecaiik'oaWj  concrnled  by  a  bnmd  tliiit  bi-nd  lo  Ibe  Oic«ps 
miiHck  (em  p.  31)3).     A  narriiw  flrihy  ulip  from  the  Kict-pii  hn«  bca  "I'l'U  1o  cro«»  the  nrte^, 
conn'olina  it  for  on  inc^h  nnd  a  Unlf.  itJi  li'iidon  rndinR  iu  thu  upiim-uruiiK  covcriiis  Ihi-  Prooator 
tcti'L     A  uiii>i(!uliir  uuil  U-mliiiuuii  slip  h;is  btcn  ai-vu  (i)  uriEe  fruiu  the  uxluruul   bicipital  ridM 
by  ti  \<iug  leuiloa,  cross  obliquely  bt'liiuil  the  liJU)C  lendon  of  the  Biceps,  cud  in  a  llesby  belly, 
Whk'h  appears  on  the  inner  side  of  ibe  nrm  hi-twet'n  the  lliccp*  nod  (.'omcivbrMhialiA.  p*MU 
dviwn  ntong  ihii  innrr  cdec  of  thp  former,  and  crosai-n  the  artery  rcry  obliquely,  no  as  to  tio  in 
front  of  it  for  three  inrhc*.  and,  finiiily,  end  in  n  nnrrow  Uuttt^Ded  len'don,  whitK  in  inierted  into 
the  apuui'iiro.iii)  over  tbi*  I'runulur  teres.     A  tendiuuuti  vLp,  urinin)^  froiu  ibo  diwp  part  of  lb* 
Uruduo  uf  tlm  Pt'ciunilix  miijor,  bus  been  seen  to  eross  the  nriery  obliqnely  at  or  Leioir  the 
Coraeo-braeliinlis.  uiid  Join  Ine  inlermnsciilar  sepliim  above  the  inner  condyle.     Th*  DnchialiS  , 
ttntieuB  nut  imfn'(|iieDtly  projecln  at  iho  outer  tiile  of  the  artery,  oeeniiionally  overlaps  it.  fptidiiutl 
inwardu,  nrriip=  llie  artery,  an  nponeoro«ij  which  binds  ihe  vessel  down  upon  the  BncbialSl 
anlieuB.     .Somplinies  n  Deshy  nlip  from  the  muscle  tovem  the  vpasel.  In  one  caae,  to  the  eit«nt  I 
of  thrt-e  luelit's.   In  suini-  cnst'S  uf  hi^'h  ori^'in  of  ibe  I'ronaior  radii  tcr^s.an  aponeurosis  ex  ten  d<  ' 
frcm  it  lo  join  iho  llntcbialis  anlieiiK  cxleinnl  to  the  artery ;  a  kind  of  arrh  bcin^  Ihii*  formed..! 
nndpr  whik'h  Uil-  principal  artery  and  median  D<irvc  pnu,  fo  as  to  bo  concealed  for  balf  an  inch.] 
aboTO  the  transverse  level  of  the  condyle. 

Suryieai  Annlomii.  ComprcuHion  of  the  bmchinl  nrtory  Is  rw]nired  in  cisM  of  ampatntlMi 
the  arm  or  furounn,  in  reai'ctioii  of  ihe  elbow-juml,  and  Ihe  rcmovtil  of  tumors :  and  h  will  bo 
observed,  lliul.  ii  iiuiv  be  effccled  in  »lmo«  any  [inrl  of  il«  conrne :  if  pressure  is  mude  in  ihe  uiiper 
Mrt  of  tho  limb  it  siionld  bo  djrfclod  fiom  within  onlwanis,  nnd  if  in  the  lower  part  from  briore 
backwiirdi,  as  the  artery  liex  on  the  inner  side  of  the  hiinieruii  above,  uud  in  front  of  it  below. 
The  most  fiivoruble  [■itiiatiL>n  is  either  above  or  bi'low  the  iusertiou  of  Iht  (Joraco-brftchialb. 

The  npjili cation  of  a  lignturo  lo  the  briiehi.il  artery  may  be  rci|iiircd  in  esses  ofwonnds  of  then 
vessel,  or  id  wounds  of  the  pnlmnr  areb.  where  compression  of  the  radia!  nnd  ulnar  nrleries  fails  la 
arrest  the  hcmor^hag1^.  It  is  alto  necessary  in  rasea  nf  ani-urism  of  the  bruehinl,  the  rndinl,  ulnar, 
or  interoofcouN  arteries ;  nnd  it  mny  be  sreured  iu  anv  part  of  its  courH.'.  'Ihe  chief  Rnidesin 
delenninlnjt  il»  poMtion  are  the  iiur'rttce.oiuri(iupi  proJuc.ed  by  the  inner  miirpn  of  ihe  Coraeo* 
brnehialis  alid  Ilicepii.  the  known  course  of  the  vessel,  and  Us  pulsation,  which  should  bo  ear^. 
fully  felt  for  before  any  0[K'ralioii  is  performed,  as  the  vessel  occasionally  devintes  from  its  lunit 
position  in  iho  nrm.  In  wh-'klever  siluntion  Ibe  opernlion  is  performed,  grent  rare  is  neeensary 
on  account  of  the  extreme  thinness  of  the  parts  covering  the  artery,  iind  the  intimate  ( ocnection 
which  Ihe  vessel  has  throughout  its  whole  course  with  important  nerves  and  veins,  r'l'uietimM 
»  lUin  layer  of  muscular  libru  is  met  with  concealing  the  artery  ;  if  such  is  the  case,  it  tuusl  be 
divided  across,  in  order  to  expose  the  vessel. 

In  tlif  uppfftliirti -jf  thtarm  the  Briery  maybe  ei[ posed  in  the  foUowinif  manner: — The  patient, 
bcinK  placed  horizontally  npon  a  tnlile,  (he  ntfecti-<l  bmb  should  be  raised  from  the  side,  and  thtt 
handsupinated.  An  incision  abnul  two  inches  in  ienflh  should  be  miide  en  the  ulnar  ^de  of  the 
Coracoiirachialis  muscle,  and  the  subjacent  fascia  cautiously  divided  so  aa  to  iivoid  worindicK  llu 
internal  cutaneous  nurre  orbasLlio  vein,  which  sometimes  mu  ou  the  snrfaee  of  the  artenas  hi)rh 
OS  the  niilln,  Tho  fascia  having  l>ecn  divided,  it  should  be  remembered,  thai  the  ulnar  and  intrm: 
cutnncoui  ncrtei  lie  on  the  inner  lide  of  the  artery,  the  median  on  Ibe  outer  side,  the  latter  aei 
being  occasionally  superGcial  lo  the  artery  in  this  nilualion.  and  thiil  the  vena'  comites  are  slW; 
in  relalioo  wiih  tlie  vessel,  one  on  either  side,  Thetie  beinu;  can'fully  separated,  tho  anonhHO 
needle  should  be  passed  round  the  arlerv  (Voin  the  ulnar  to  the  radial  side. 

If  two  arteries  are  present  ID  the  arm  \n  consequence  of  a  high  <liviiion.  thor  nrc  asunllj  pinccd 
«idu  by  vide ;  and  if  they  arc  exposed  in  an  operutiou,  the  Kur^eou  fhunld  eniJcavor  to  •accrUin. 
by  allerualely  pri'siiuir  on  one  or  the  other  vessel,  which  of  the  two  eomniiinlealOftwith  tbo  womtd 
or  ancarism.  when  a  ligature  may  be  auplied  accordiuuty;  or  if  pulsntioD  or  hemorrhufe  cnao* 
only  when  boih  veMels  aro  comjiressed,  both  vessels  mny  be  lied,  as  it  may  be  tooclnded  tbftt 
the  two  communicate  abovo  the  seat  of  disease  or  are  rcnniled. 

It  tbonld  b!su  be  remembered,  that  two  arteries  may  bi-  present  in  the  onn  in  ■  ct,sit  of  hipk. 
division,  and  thai  one  of  these  mny  be  found  along  the  inner  intermuscular  septom.  in  »  " 
towards  the  inner  condyle  of  the  humerus,  or  in  ils  nsual  position,  but  deeply  placed  beneath 
common  trunW:  a  knowledf^o  of  these  facts  will  nt  once  snirBest  the  preeanlioDs  neccstuy  in 
every  ca*e,  and  indicate  the  necessary  measures  to  be  adopted  when  met  with. 

In  Ihe  nii'liUe  of  the  arm  the?  brachial  nriery  may  be  exposed  by  makintc  an  incixion  bIudk  lie 
Inner  margin  of  the  Biceps  muscle.     The  forearm  beiu^  beol  so  as  to  relax  the  mnscle,  it  slionld 
be  draim  sbjthlly  aside,  and  ihe  fascia  beinj;  ean>fully  divided,  the  median  nerve  will  be  exposed . 
Ij'iOf  npoD  the  artery,  sometimes  beneath;  this  being  drawn  inwards  and  the  muscle  oolwonll,] 
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«  artonr  shoolil  tw  iippnraicJ  from  it8  arroin  pan  vine  frmx  nntl  ftcrartvL  In  Ihb  NlnatiOTi  Ibe 
inCrrior  pri>ruDiU  mnj  U'  miitnkrn  for  llip  mum  Iruak.  tiju-'tully  if  naUip-iJ.  ffum  llii'  coUatfral 
cirrulutlou  buviug  bccomi^  VKtukilishi'd ;  tliiii  niuy  lii*  uroitJi'il  by  dircctiDf;  tho  UicUum  cxtcrDnllf 
Unranb  Ibe  Biceps  mthcr  thua  iawunls  or  baokwanja  iow«n)s  the  Tricrps. 

Tib*  loieer  part  i/lhe  hrai-hial  atlrrif  itf  of  ciirroin  inltrrfst  in  n  mricipn!  point  of  riew,  on  nc- 
eonnt  of  the  n-lntion  which  it  hi-an  to  tho«r  vrtn«  nioit  tumtnimly  iijit-ufil  in  vi-ncsi-plion.  Of 
thtM  TtSMcl*.  tliu  incdiun  biuillc  in  the  larjrc-st  and  muil  ptv.miueut.  uud.  (.'imsi'^uvntly,  Itio  one 
BfiuUljr  Mlcclcd  for  lW  upi-'niliou.  It  vhonlil  bu  r(.'m(-iDl)efi.-d.  ibnt  Ilii»  vein  ruu^  pankllcl  wiih 
(li«  bntchial  urter^.  from  whii^li  il  is  lepnratvil  bj-  tlio  blcipliiiJ  &iK-i»,  ami  ih»t  id  do  c:l*i'  »h<i»id 
tliii  Tcvwl  W  polecled  for  vcocscctiuo.  estept  in  a  mti  vuieb  is  not  in  conini't  with  the  ttrtcry. 

CMMeroJ  Ci rental  ion.  Afler  the  applivalion  of  aligatnrc  to  the  bmrhinl  nrtotrui  the  upper 
tliird  ol  tbc  arm.  the  circalalion  U  rarriod  on  b;  brnnrhc*  from  thv  cirfumtiex  soil  mtiiuapiuar 
tnoriet,  anastoiuosiut;  wiih  nin-odiiiK  broncho  from  llii.>  auniirior  profunda.  If  the  bMckial  ia 
tied  Moie  ilw  urifin  of  the  profunda  artvriiv.t  hi- circulalioau  Baiiilatned  b;  tho  branchM  of  Ihi 

CfandK.  aoaiiorooiinr  wiih  the  rvcnrnrni  radial.  nln:ir.  an^  intproaM-ous  artrnc*.  In  two  caoca 
eribcd  hj  Mr.  South.'  in  whirh  tho  bravhinl  artriy  had  brm  tird  *onic  lime  prvrioaiil;,  is  one 
'"•  long  puriiou  of  thu  artery  had  bwn  (iblitiTnti-d.  and  »ut»  of  vnirlit  aru  ileii'i-ndias  on  <^ilher 
■Id*  from  ulMve  thi?  obliit^ratinu.  tu  he  neeiyvA  tutu  othirrsvbkb  ajcrnd  iu  a  stnular  mannof 
fron  bnlow  it.  In  ihe  otbt-r,  lh»  oblileratii:>n  is  let's  eitTforive.  and  s  tiDgh  rarrril  artcrjr  ationl 
U  big  aa  a  crow.(|iiill  pa*sis  from  tho  upper  to  tlic  lo'rcr  open  pan  of  the  arlcfy." 


The  bninchc!)  of  the  bracliiul  artery  arc  the 

Superior  pRifunda. 

2smricHt  iirUiry.  , 

Muscular. 


Infarior  profuntla. 
Auutttomuttcit  magna. 


■  Tho  superior  pro/uTvia  arifcs  from  the  inner  and  back  part  of  the  brachial, 
H  oppoitita  tho  lower  bonier  of  tli«  Turcx  major,  and  poasea  biujkwjirdx  to  the 
H  interval  Ijetween  tho  outer  and  inner  hcad^  of  the  Tricciw  muMle,  aocoiDpaoierl 
I     by  the  tnuaculo-sptral  nerve;  it  winds  round  the  back  part  of  Uie  ttlmfl  of  the 

humerus  in  the  spiral  groove,  between  the  Triceps  and  the  boni^  and  de^endit  on 
the  outer  side  of   the  arm  to  the  npaco   between   the  Brochialis   anticu.'t  and 

I  Supinator  longna,  a.i  far  an  the  elbow,  where  it  anastomo!«s  with  ihe  recurrent 
branch  of  the  radial  artery.  It  supplier  the  Deltoid,  Coraco-braehiali»,  and 
Triceps  tnuiiclca.  and  whilat  in  the  groove,  l>etween  the  Triceps  and  the  bone,  il 
gives  off  tho  posterior  articular  artery,  whi<:h  descends  porpendioularly  between 
tho  Triceps  and  tho  bone,  to  the  back  part  of  the  elbow-joint,  where  it  anastomo- 
ses irith  the  interosseous  recurrent  branch,  and,  on  the  inner  ado  of  the  arm. 
with  the  posterior  ulnar  recurrent,  and  with  tbc  aoastomoticB  magna  or  inferior 

Iprofimda  (fig.  221). 
The  niitriaU  arhry  of  the  shaft  of  the  bamcrus  arises  from  the  brachial,  about 
the  middle  of  the  arm.     Pnssiu?  don-nwanls,  it  enters  the  nutritious  caual  of  that 

■  bone,  near  tho  in^rtion  of  tho  Coraco- brachial  is  tnu:«:le. 

P  The  in/erior  pro/uit'ta,  of  small  sine,  arises  fmm  the  bractiial, «  little  below  the 
middle  of  the  arm ;  piercing  tlie  internal  intennuscular  .'«e[>tum.  it  descends  on  the 
Buriace  of  tho  inner  head  of  the  Triceps  muscle,  to  ihe  space  between  the  inner 

I  condyle  and  olocranoii,  accompanied  by  the  ulnar  nerve,  and  terminates  by  anas* 
tomosing  with  the  posterior  ulnar  recurrent,  and  anastomotica  magna. 
Tho  aTuutomolica  magna  arises  from  the  brachial,  about  two  inches  above  the 
elbow-joint.  It  pas.scs  transversely  inward.'i  upon  the  BracbiaUs  anticos,  and. 
t)iorcing  the  internal  intermuscular  neptum,  winds  round  the  back  part  of  the 
lunierus,  between  the  Triceps  and  the  t»on^  forming  an  arch  above  tho  olecranon 
fossa,  by  its  junction  with  tho  posterior  articular  branch  of  the  superior  profunda. 
As  this  vesnel  lies  on  the  Brachialis  anticua,  an  offset  pa.'tses  between  the  intonud 
condyle  and  oleeranon.  which  anastomoses  with  the  inferior  profunda  and  pos- 
terior ulnar  recurrent  arteries.  Other  branches  ascend  to  join  the  inferior  pro- 
funda ;  and  some  descend  in  front  of  the  inner  condyle,  to  anastomose  with  the 
anterior  ulnar  recurrent. 
The  muacular  are  three  or  four  largo  branches,  which  arc  distributed  to  the 

*  Csauna'a  Surgtry,  p.  25^ 


Eadial  Abtkby. 

The  Badinl  arlurj-  UBpcftr*. 
from  it*  diructioD,  lo  oe  the 
coutiDuution  of  the  brachial, 
but,  ill  aixx,  it  in  miiitller  than 
the  ulnar.  It  comnienoefl  at 
the  bifuK&tion  of  the  brachial, 
just  below  the  bend  of  the 
elbow,  and  pasaee  along  the 
radial  ^ide  ot  the  forcsrni  to 
the  wrist ;  it  then  wjnd^  back- 
wards, round  the  outiT  ride 
of  the  carpus,  bcnciitli  the 
Extensor  ten  dona  of  the 
thuiob,  and,  running  forw&rda, 
passes  huIwecQ  the  two  heads 
of  the  first  Pornl  inteTM- 
eeoua  miucle,  intti  tJie  palm 
of  th«  hand.  It  then  crosses 
the  metacarpal  bones  to  the 
ubiar  border  of  the  hand, 
forniing  tJie  deep  palmar  areh, 
and.  at  itd  tcrrainalion,  inos- 
culates with  the  deep  branch 
of  the  ulnar  artery.  The 
relations  of  this  vessel  may 
thus  be  coavfinicntly  di%'ided 
into  three  parts,  viz.,  in  front 
of  the  foreann,  at  the  back 
of  the  wrixt,  and  in  the  hiLod. 

Bflatunis.  Jn  llie  forrarta, 
this  ve«el  extends  from  op- 
pOBtte  the  neok  of  the  rodiuii, 
to  the  fore  part  of  the  styloid 
process,  being  placed  to  ibe 
inner  fnde  of  the  shaft  of  that 
bone  above,  and  in  front  of  it 
below.  It  is  imperdcial 
throughout  its  entire  vxt«ot, 
being  covered  by  llic  integu- 
ment, the  Buperficiul  iitd 
deep  fatwije,  and  slightly 
overlapped  above 
Supinator  longus. 
course  downwards 
upon  the  tendon  of 
cops,  the    Supinator 


by  the 
In  ita 
it  lies 
the  Bi- 
brevis. 


the  Pronator  nidii  teres,  radial 
orient  of  the  Flexor  sublimis 
digitorum,  the  Flexor  longug 
pollicis,  Pronator  quadratus, 
and  the  lower  extremity  of 
the   radius.      In    the   uppi 
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tilird  of  )t«  course,  it  lies  l)etween  the  Supinator  longus  and  the  Pronator  radii 
teres;  in  iu  lower  two-thirds,  between  the  tendons  of  the  Supinator  luiigUH  and 
tho  Flexor  carpi  rodialis.  Thoradia]  nerve  lies  along  the  outer  side  of  tlic  artery, 
in  tho  middle  third  of  its  course ;  and  some  titanients  of  the  muaculo^utaneous 
nervev  after  piercing  the  deep  fascia,  run  along  the  lower  part  of  the  artery  aa  it 
winds  round  the  wrist.  The  vessel  is  uccompauied  hy  vemu  oomit«»  throughout 
Ite  whole  course. 


Plis  of  niE  Rei*atioxs  op  the  R.vi>ial  Abtebt  in  tck  Forkarm. 

Jn/nml. 

Istcgnmcnt.  onjxrHcinl  nnd  deep  fiuciic. 

Sapinatiir  longus. 


Inttrr  aide. 
^ronaior  nwlil  VftvK 
Plexor  c»qii  radialis. 


ranttfiB' 


Ovter  mfde. 
Snpinntor  Iohkh*. 
Uuiliiil  ni'n-u  imiddli! 
Uuril). 


r 


I 


Btliinil. 

TcDilon  of  Uiceps. 
Supiaulor  bruilii. 
Pronator  rmdli  tei*«, 
FlMor  tmhlimia  liigitomni. 
Flcxnr  loninx'  pollicis. 
Prunulor  ijuudratus. 
Itailiui. 

At  Ihe  vfriat,  as  it  winda  ro\md  the  ontcr  side  of  the  carpnii^  from  the  stjloid 
process  to  the  first  interosseous  ejiuce.  it  lies  upon  the  external  htteral  ligatnent, 
being  covered  by  the  Extensor  temloiis  of  the  thumb,  subcutaneous  veioa^  Bome 
filainenta  of  the  r»dinl  nerve,  and  the  integument  It  is  acoompaniud  hy  two 
Teina,  and  a  filament  of  the  musculo-eutaneous  nerve. 

In  the  hand,  it  passes  from  the  Ul>per  end  of  tlie  first  interosseous  s[ni<x;.  between 
the  heads  of  the  Abductor  indieis,  traasversely  across  the  palm,  to  the  base  of 
the  meuiearpal  bone  of  die  little  fingiir,  where  it  inosculates  with  the  oummuni- 
eating  branch  from  the  ulnar  artery,  lormiiig  tlie  deep  palmar  arch.  It  lies  upon 
the  carpal  extremities  of  the  metaearfial  Iwnes  and  the  InlerojBei  mu.-icleit,  being 
oovere<i  by  the  Flexor  tendons  of  ilie  fingers,  the  Lumbricalea,  the  muincleH  of  the 
little  linger,  and  the  Flexor  brevis  poUiciit,  and  is  aocompaaied  by  the  deep  branch 
of  the  ulnar  nerve. 

Ptfdiarititi.  Tli«i  origin  of  (he  radtRl  nrli-ry  varies  ncarlr  in  ihe  proportion  of  one  csm  in 
ei^hl.  Id  0410  CMe  iho  oritcin  wu  lower  Ihun  uaii^;  in  Ibo  others,  Ino  iippiT  part  of  Ihe 
brackial  wna   b   more   friYiiirnt    Koiiroc   of  oriirin  thnn   the   axiUnry.     Thi?   vnriiLtionn   in   the 

riljon  of  Ihu  rcMcl  in  Ihn  nnn,  and  nl  the  bend  of  the  i-ibovr,  huvy  bwn  uln'ady  iiieotione^d. 
[be  roroaim  it  deiiattvi  Iimui  rn^iiucnily  rrom  its  position  tbun  tho  nlnnr.  ll  him  lie«u  found 
ivinji  over  the  fuvia.  insteail  of  beut-ulli  it.  It  had  uUo  been  obitrrvrd  on  tho  aurritce  of  the 
tjapJDiitor  loOEiia.  iiwleud  of  iiJoD|r  its  Inner  border ;  an4  b  turning  round  the  wrixt,  it  ho*  Ifcca 
•ecu  Ijio^  over,  inirtad  of  beaealh,  tbo  l-^t«nsor  tendotu. 

Surgical  Auatumy.  Thi>  opr^tatioo  of  <png  the  mtiul  nrlt-r;  U  required  in  rwe*  of  wouod* 
dllttr  of  its  trunk,  or  of  some  of  it»  bmnehe*.  nr  for  uncnrism :  uud  it  will  bo  iiiist'rved,  Ihal  the 
vewel  tniky  be  enKJlv  rxpoied  jn  nny  purt  of  jtx  course  ihnxiich  the  furfurin.  The  ow'mlioa  ia 
the  middle  or  infi^riur  l&ird  of  llils  repiou  ui  euily  performed ;  but  in  the  upper  third,  near  the 
•ibow.  the  operation  i?  «Hcn3eii  wiih  iioine  dtffieult;.  from  the  grenler  depth  of  Ihe  vibmI,  nnd 
from  itn  beinn  overlapped  b;  the  Hupinnlor  loncns  and  Pronutor  radii  lerea  iniiJ<tlejL 

To  lie  the  nrlerr  in  this  situatiuii.  un  inri.iion  Ihrre  inrhex  in  leiifclli  nhiMild  lit?  niadc  t)irouirh 
the  inleftBisenl.  from  the  bend  of  Ihe  elbnw  ublii^uely  dnwuvriirds  uml  onlwiirds.  on  thr  nuii*i 
aide  of  ibo  fommn,  avoiding  the  braachc*  of  the  mediiin  vein ;  the  tatei*  of  the  arm  heiog 
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divicifd.  mill  the  Supinator  loninn  dfnwn  a  little  otitwnrdi.  th*  artery  will  bt-  c^tpowil.  Thai 
vi'0;i' coiiiilfs  nlicmk)  bu  turefulljr  septtruti'd  from  tliu  vmncl.  *uJ  tlio  Ugulure  pwxd  frooi  thai 
radinl  lu  (he  uttiiir  8L(Ii.\  I 

In  Ihf'  riidiiio  ihiiil  of  itin  rorrarra  llic  nrlcry  mny  he  cxpofcd  by  mnkJnir  nn  incUion  of  (dmilar] 
IcDifth  oil  the  innc-r  mnrfrm  of  thi'  Supinator  lnngiiK.     lu  tbiH  iituntioii  tJii?  ndinl  nerve  Utt 
in  cl<Mv  relation  witb  the  outer  ride  or  the  artury.  nnd  «huuld.  ub  w«lt  lui  Ibe  veins,  b«  euvruUy 
avoided. 

In  iV  lowpr  ibird.  ilie  ortery  18  eswllj  seeHred  by  djvidinj;  the  inteKinnent  nnd  ftLRciic  in  the 
inlen'ul  lii'twccn  the  londont  o(  ihc  Supinator  Longus  and  ]*~lcior  (^urjii  rudiiilin  niaticlts. 

The  'brftiictes  of  the  radiul  artery  may  bo  divided  iut«  three  groups,  corrcspomi 
itig  with  the  three  regiouK  iu  whicD  this  vessel  la  situntcd. 


In  the 

Forearm. 


Ra(ii;d  recurrent. 
Musijiilar. 
Superticialis  volte. 
Anterior  carpiil. 


"Wrist. 


'  Princeps  pollicis. 
RadialU  indicia. 
Perforantes. 
iDterosaea). 


Posterior  cArpitl 
MetjiVJirpal. 
T>ori*nIi-s  iiollici* 
Dorsalis  udicis. 


Tlie  radial  rrciirrtnt  \i  given  off  immedifttely  below  the  elbow.  It  aswsdg  i 
between  llie  liniticho.t  of  the  rauMulo-Mpiral  nerve,  lying  on  the  Supinator  brevid^j 
and  then  between  tlie  Supinator  !oiigU3  and  Bracliialis  anticus.  supplying  tliefifll 
muscles,  the  elbow-joint,  and  anastomoaiag  with  tho  terminal  branches  of  th«* 
superior  profunda. 

The  mtfseular  branches  arc  distributed  to  the  muscles  on  the  rtuiiul  side  of 
forearm. 

The  tnjKrftcialU  volte  arises  from  the  radial  artery,  just  where  this  vessel  i« 
•bout  to  wind  round  the  wriKl.     Running  forwards,  it  posse*  between  the  rnu!<etesj 
of  the  thumb,  which  it  suppHt-s,  and  anastomosca  with  the  termination  of  the  utn^i 
•rtery,  complelitig  the  superfieial  patmar  areh.     This  vessel  varies  conaiderabi] 
in  size,  uau.tlly  being  very  small,  and  terminuting  in  the  muscles  of  the  thumb;! 
sometimeii  ii  i.t  a:*  large  as  the  oontiuiintion  of  the  radial.  | 

The  carpal  brandies  supply  tlie  joints  of  the  wrist.  The  anterior  carpal  \8  ft 
small  vessel  which  arises  from  the  radial  artery  near  the  lower  border  of  the  Pro- 
nator quadratus,  and,  running  inwards  in  fVont  of  the  radius,  anastomoses  witb  the 
anterior  carpal  branch  of  the  ulnar  artery.  From  the  arch  thus  fonncd,  bnuches 
descend  to  supply  the  articulations  of  the  wri-it. 

The  poalerior  carjxii  la  a  small  vessel  which  arises  from  the  radial  artery  bcncat 
the  E.xtensor  tendons  of  the  thumb ;  crossing  the  carpus  transversely  to  Ihc  ini 
border  of  the  hand,  it  anastomoses  with  the  posterior  carpal  brauoh  of  the  ulnar. 
It  sends  branches  upwards,  which  anastomose  with  the  termination  of  the  aale- 
nor  inlero(Wi'.ous  artery ;  other  hrauchcs  descend  to  the  metacarpal  spaces ;  they 
are  the  dorsal  interosseous  arteries  for  the  third  and  fourth  intcroeseous  spacer 
and  anastomose  with  the  posterior  perforalJug  branches  from  the  deep  palmarJ 
arch.  1 

The  metacarpal  (Jtrsl  dorsal  intermseom  branch)  arises  beneath  the  Extensor 
tendons  of  tlie  thumb,  sometim&<  wiih  the  ptwterior  carpal  artery,  running  for- 
wards on  the  second  Dorsal  interosseous  muscle;  communicating,  behind,  with 
the  cor  respond  lug  perforating  branch  of  the  deep  palmar  arch;  and,  in  front, 
inosculating  with  the  digital  branch  of  the  sanerficial  palmar  arch,  and  supplying 
tlie  adjoining  .lides  of  the  index  and  middle  lingers.  i 

The  dnrsalai  puUirut  are  two  small  vessels  which  run  along  the  aides  of  ihft" 
dorsal  aspect  ol  the  thumb.     They  sometimes  arise  separately,  or  occasionally  by 
a  common  trunk,  near  the  base  of  the  first  metaeiirpal  bone. 

The  dorsalla  indicts,  also  a  small  branch,  runs  along  the  radial  aide  of  the  back 
of  the  index  finger,  sending  a  few  branches  to  the  Abductor  indicia. 
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The  pnnrfps  wtlUcit  uiites  from  the  radial  just  as  it  tarns  inu-anU  to  ttc  deqi 
part  yf  \\w  liiiml ;  it  descends  betwcoa  tho  Aliuuctor  iq^cis  and  Adductor  jwllici^ 
ulnar  side  of  the  mirtu- 


I 


I 


along  tlw 
carpal  bouc  of  thu  thumb,  to  tho 
base  of  thv  first  phjilanx,  where  it 
divides  into  two  brauehes,  which 
run  along  tho  sidus  of  lliu  palmar 
aspvol  of  the  ihiiiuli,  and  form  an 
arch  on  the  under  surface  of  the 
last  phalunx,  from  which  hranohes 
are  alttribut«d  to  tho  integument 
and  oelluUr  miimhrnne  of  the  thumb. 

The  radialia  in-UeU  arises  close 
to  the  preceding,  de.'tcendd  between 
the  Abductor  indicia  and  Adductor 
poUicia,  and  runs  along  the  radial 
sido  of  the  iudex-finger  to  ita  ex- 
iremitr,  where  it  ana>itoinose8  with 
the  ooliatoral  digital  artery  from  the 
superficial  wilmsr  arch.  At  tho 
lower  border  of  the  Adductor 
poUicis  tliLj  vvsscl  ann,stomo)ics  with 
the  princttps  pollicis,  and  give*  a 
communicating  brancli  to  thu  Bviper- 
ficial  palmar  arch. 

The  per/oranta,  three  in  number, 
paaa  backward.s  belwetrn  the  beails 
of  the  la:st  ihreo  Dorsal  interossei 
muscles,  to  ino^cuiale  with  the  dor- 
sal interoct^eous  anories. 

The  palmar  inttrwKtew,  three  or 
fiwr  in  number,  are  branches  of  the 
deep  palmar  arch ;  they  run  for- 
irards  upon  the  Interoasci  muscles, 
and  anastomose  at  the  cIcfU  of  the 
fingcnt  with  tho  digital  branches  of 
tJie  superGcial  arch. 

UtSAR  Artery. 


Pij. 


ISO.— Clnu  Mid  ItkdUl  ArtoriM. 
I>r«p  View. 
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The  Ulnar  Artery,  the  lari^cr  of 
the  two  subdivisions  of  the  bra- 
chial, commences  a  little  below  the 
»heiad  of  tho  otbow,  and  orosses  the 
inner  aide  of  the  forearm  obliquely 
to  the  commencement  of  its  lower 
half:  it  thcu  runs  aloiig  its  ulnar 
bordor  to  the  wrists  crosses  the  annu- 
lar ligament  on  the  radial  side  of  the 
pisiform  bone  and  passes  across  the  palm  of  the  liaod,  forming  the  superficial 

I  palmar  arch,  which  terminates  by  inosculating  with  the  sujjcr6cialis  rolas. 
RtUtlhnf  in  thf  Fortarm.  In  its  upper  haJ/,  it  is  deeply  seated,  being  covered 
by  all  the  sujicrficial  Flexor  muscles,  excepting  the  Flexor  carpi  alnnris ;  crossed 
by  tl>e  metlinn  nerve,  which,  for  about  an  inch  lie«  to  its  inner  Hide;  and  it  liea ' 
upon  the  Brauhialis  amicus  and  Flexor  profundns  digitorum  muscles.  In  the 
huvr  Itaif  of  the  forearm,  it  lift*  wpun  the  Flexor  profundus,  being  covered  by  the 
!■  integument,  and  the  superiioial  and  deep  fkaciie,  and  is  placed  bctweca  the  Flexor 
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carpi  ulnarii*  and  Flexor  suVilimis  digitf^rum  mtwclea.  It  is  accompanied  by  U 
veiD8,  wliiuh  lie  onu  on  each  fidn  of  tlit:  veH.'iel ;  the  ainar  tierx'e  lies  on  its  inner 
side  tor  the  lower  iwntliird.'i  of  its  extent,  and  a  t^mall  brunch  ironi  it  descends  on 
the  lower  part  of  the  vu:isel  to  ihe  \>iihn  of  the  baud. 

Plan  of  Rblatioxs  op  the  Uln'ar  Abtert  is  ths  Fobeabx. 

In/rcaU. 

Median  nervo.  {  ^^  ^^' 

Superficial  nod  deep  roKcio:.      Lower  half  of  the  nrt«tj. 


Inner  «' Jr. 
I'li^xor  carpi  nlnarU. 
Cliiar  uerre  (lower  two^lUirds  or 
tha  utery.) 


*ri.^  la 
Fumrn. 


Ou:er  ndt. 
Flexor  lubliiniii  digitorvm. 


Bdiind. 

Bruhialii  an  tic  [in. 

I^ior  pruluncliis  digitorum. 

At  tht  wriat,  tbo  ulnar  artt-ry  is  covcpbiI  by  the  integument  and  fascia,  and  liat 
upon  the  anterior  annular  ligament.     On  it^  inner  sick-  it;  tbo  pisirorm  bone.    Tha  j.  J 
ulnar  nerve  lies  ut  tbu  iunur  side,  nnd  somewbut  behind  the  arterr.  iH 

In  the  jialm  of  the  haml,  the  continuation  of  the  ulnar  artery  is  called  tbe  super-™ 
ficial  pabnur  arch;  it  na.<st;»  obliquely  outwards  to  the  interspace  between  the 
ball  of  ihe  thumb  and  tlie  index-ltnger,  where  it  anastomoses  witii  the  KupcrQcinlis 
Tolas,  and  a  branch  frnm  the  radialiH  indiciii,  thus  completing  the  super^ial  pal- 
mar arch.  The  convexity  of  thia  arch  is  directed  towards  the  fingers,  its  concav- 
ity towards  the  muscles  of  the  thumb.  i 

Tbo  auporficial  palmar  arch  is  covered  by  the  Palmaris  brevU,  the  jialinnr  fa^ciOi 
and  intcf,'umcnt ;  and  lies  upon  tbo  annularligaraent.  the  muscles  of  the  little  finger, 
the  tendoiiB  of  the  supcrlicial  I-"lcsor.  and  the  divisions  of  the  median  and  ulc 
nerves,  the  latter  accompanying  the  artery  a  short  part  of  its  course. 


Eelations  op  the  SurERFiaAL  rALii.ut  Arch. 


In  front. 
Iiit«goineiil. 
Paltniuris  brrvifi. 
halmnr  faaciA. 


Brhind. 
Annular  ll^ui^iit. 
Orij^in  or  muscles  oriitttc  flag^r. 
8u|H?rficial  Flexor  I rndf>n». 
Dirixionx  of  mi-diiui  niid  ainar  ncrvM. 


Pftaitiarilif*.  The  nlnnr  artery  waa  fnnnil  to  vary  in  it«  origin  nearly  in  the  proporllMi  __  , 
one  in  Ihirlccn  case*,  in  one  c-aw  orisiiiif  lowtr  thitn  ununl.  almul  two  or  thttf  IDcnM  Mow  itM 
elbow,  un<]  iu  uU  thv  otiivr  mmva  uucb  bigher,  tli«  brovliiul  \ie'\og  t,  more  frcqot'iil  Murtc  of  origm 
tluui'lho  axillary. 

Vnriali<-ni  in  Ihp  position  of  thi«  Teasel  nrf  mom  frrrniont  than  iu  the  rnilial.  When  it*  ori- 
(rin  in  noitnnl.  ihu  couric  of  the  vreeel  is  mrc^Iy  cbanRi-'il.  When  It  arise*  hiph  dd.  its  poaitioB 
m  Ihi!  I'ortunn  in  iilmud  invariably  KuperDcial  to  thi'  FleiLur  uiiisi-lcs,  \r'uifc  commonly  bmortli  tilt 
fuciu.  more  nircty  between  Ihe  mai-ia  and  iolL'^uiiieiit-  In  a  few  cojics,  ilc  po*iiioa  wu  mbca- 
taaeons  in  ihn  upper  purl  of  the  forcnrm,  suh'iipiiiii-iirotic  in  the  lower  parL 

Siir^iciit  Analomi/.  The  applicnliun  of  a  ligature  to  this  voiKel  it  rvi^uircd  in  ctues  of  wound 
of  the  ard'ry.  or  of  its  bmnchf*.  or  in  conneqmnice  of  nnciirism.  In  ihu  noper  half  of  the  for*, 
ami,  the  artery  in  dw-ply  nealed  bmciilh  Xhv  superliduJ  Flexor  muMrtes.  anii  (heir  diiinoo  woald 
be  rvquiiiile  in  u  nanv  of  r^cfuL  wouuil  of  the  artery  iu  this  sitnation.  in  order  to  ^rrurc  it.  hot 
under  no  oilier  o i re iim stances.  In  the  middle  and  lower  third  of  the  foreann.  Ikin  rewi'l  may  bo 
enaitv  neenrpd  by  mnkiuii  nnineUlon  on  ihe  rudial  ni'le  of  ihe  tendon  of  tlie  Flexor  earptnlonria; 
the  ^eep  fanoin  beinjt  dividi'd.  and  the  Flexor  eaqii  ulnaris  and  it«  eompauion  muscle,  the  Ffclor 
•ubiimiii,  beiutt  wparated  ttom  each  other,  ibe  VL'snel  will  be  oxpofied,  at-companied  by  il«  vents 
comites.  the  ulnar  nerve  lyinit  on  il«  inner  side.  Tho  veini'  bring  m-parated  from  the  artery,  the 
ligature  should  bo  puMud  from  the  ulnar  to  ibe  radial  side.  Inking  cucv  to  avoid  the  ulnar  i 


Lilnar  oerre.       I 
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Fonarm. 


^16  ln»Doh«8  of  the  olnar  arterjr  may  bo  arranged  into  the  following  groops: — 
Anterior  ulnar  recurrent. 
Posterior  ulnar  recurrent 
T  .  I  Anterior  interoaaeons. 

Interosseous  j    p^^^^  inte««9eoufl. 

Muiicular. 

Anterior  carpoL 

Posterior  carpal. 

Dfcp  or  communicatiDg  branch. 

Digital. 

Fig.  221.— ArUriM  of  Uia  IUek«f  tha  PotMra  ud  Bj>ad. 


"rto  anterior  ulnar  re- 
ertrrmt  arises  imtncdiattily 
below  tbotvihow-joiiit,  passes 
opiranlK  ami  iiiwanU  be- 
tween the  Bracliialis  unticus 
and  Pronator  radii  teres, 
suppUes  these  muiwlei*,  and, 
in  front  of  the  inner  oon- 
dyK  anastomoses  with  tho 
anastomotica  magna  and  in- 
ferior profunda. 

The  poattTMr  w/nor  re- 
currrtU  is  much  larger,  and 
arixiM  soiniiwhul  lower  than 
the  prevodiug.  It  passes 
backwards  and  inwanis,  be- 
neath the  l-'loxor  nuMimis, 
and  ascends  behind  the  iiiotir 
condyle  of  (he  humerus.  In 
the  interval  between  thia 
eminence  and  the  ©Iwriuion, 
it  lies  beneath  the  Flexor 
carpi  utnarLi,  aseeniling  be- 
tween the  head.i  of  that 
muacle,  beneath  the  ulnar 
nerro ;  it  supplies  the  neigh* 
boring  mnsctes  and  join^ 
and  anastomoses  with  the 
inferior  profunda,  anasto- 
motica  magnx,  and  inter- 
ossooua  recurrent  arteries. 

The  iTitti-otteous  artery  is 
a  short  trunk,  about  an 
inch  in  len^h,  and  of  con- 
siderable M?Ai,  which  wiMK 
immediately  l>elow  the  tu- 
berosity or  the  radiu.4,  and, 
passing  backwards  to  the 
Qppor  border  of  the  inter. 
OMCOtui  membrane,  divides 
into  two  branches,  tho  an. 
tertor  and  pot<lerior  inter- 
osseous. 

The  anterior  intcr^tssfout 
passca  down  the  forearm 
on  tho  anterior  surface  of 
the  interossoooa  membrane, 


-Attirttr  lirltfmttt 
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to  which  it  is  connected  by  a  tliin  aponcurutiu  arch.  It  is  nccompauiod  by  tho 
inteiotscons  bruncli  of  tin;  inudiuu  ni-rvc.  and  ovcrlitpiwd  l>y  tlic  ounhguous 
njargins  of  llic  Flexor  iirofumiiis  digitoruiii  uiid  Fiexor  longus  poUicis  muscle!^ 
giring  off  ia  ihit)  situation  muscular  braiK;h«»,  ftiid  llie  nutrient  arteries  of  the 
radius  and  wina.  At  the  ui>per  border  of  the  Pronator  quadnttus,  a  branch 
descends  in  front  of  that  muscle,  to  nnaMoiaose  in  front  of  the  carpus  with. 
branches  from  the  antiirior  carpal  and  deep  palmar  arch.  The  continuation  of. 
the  artery  piissus  bchiud  the  Proofttor  quadratus,  and,  pien-nn^  the  interosseous 
niembrnrie,  deseonds  to  the  back  of  the  wrist,  where  it  AiiiiKtoiiioscs  with  the 
posterior  carpal  branches  of  the  radial  and  ulnar  arlericj*.  The  anterior  intcr- 
osseoui*  gives  olT  a  long,  ttlender  branch,  which  accompanies  the  median  ncrv 
and  gives  oAiiets  to  its  aubatancc.  This,  the  median  artery,  is  sometimes  muci 
enlarged.  , 

Tlic  postmor  interoxeeoua  artery  paAseii  backwards  througb  the  interval 
twcen  the  obliijue  ligament  and  the  upper  border  of  the  interosseous  merabran 
and  doarn  tho  back  jiart  of  the  forearm,  botweon  the  superficial  and  deep' 
layers  of  muscles,  to  both  of  which  it  distributes  branches.  JJiisccuding  to  thi 
back  of  the  wrist,  it  anastomoses  with  the  termination  of  the  anterior  inior- 
OiWcouji,  and  with  the  posterior  carpal  branches  of  the  radial  and  ulnar  arteries. 
This  artery  gives  ofll  near  its  origin,  the  posterior  interosseous  recurrent  branch, 
a  large  vessel,  which  ascends  to  the  interval  between  the  external  condyle  and 
olecranon,  beneath  tho  Ancoiieus  and  Supinator  brevis,  uciastomosing  with  a 
branch  from  the  superior  profunda,  and  with  the  posterior  ulnar  reourreat 
Mtcry.  • 

The  muscular  branches  are  distributed  to  tho  muscles  along  the  ulnar  side 
the  forearm. 

Tho  carpal  branches  are  intended  for  the  supply  of  the  wrist-joint. 

The  anterior  carpal  is  a  small  vessel,  whicn  croaaea  the  front  of  tl«  carpng 
beneath  the  tendons  of  the  Flexor  profundus,  and  inosculates  with  a  oorrespoitding 
branch  of  the  radial  artery. 

The  posterior  carpal  arises  immediately  above  the  pisiform  bone,  windina 
backwards  beneath  the  tendon  of  the  Flexor  carpi  ulnans ;  it  gives  off  a  branch 
which  jiiisses  across  the  dorsal  surface  of  the  carpus  beneath  the  Extensor  tendons, 
anastomosing  with  a  corresponding  branch  of  the  radial  artery,  and  forming  the 
po!<teriur  carpal  arch;  it  is  then  continued  along  the  metacarpal  boDC  of  the  little 
QDger,  forming  its  dorsal  branch. 

The  deijt  or  communUatinif  brnneh  arises  at  the  commencement  of  the  palm, 
arch,  passing  deeply  inwar(ls  between  the  AUluctor  minimi  digiti  and  Wex 
brevis  minimi  digiti,  near  their  origins;  it  anastomoses  with  the  terminatiOD 
the  radiiil  artery,  completing  the  deep  palmar  arch. 

The  lii'jilat  hranchrs,  four  in  numl)er,  are  given  off  from  the  convexity  of  the 
superiicial  palmar  arch.  They  supply  the  ulnar  side  of  the  little  finger,  and  the 
adjoining  sides  of  the  ring,  middle,  and  index-fingers;  the  radial  wide  of  the  index- 
finger  and  thumb  being  supplied  from  the  radial  artery,  Tho  digital  arteries  at 
first  lie  superficial  to  the  Flexor  tendons,  but  as  they  pass  forwards  with  tho  diktat 
nerves  to  the  clefts  between  the  fingers,  they  lie  between  tticin.  and  arc  there  joined 
by  tho  interoascoua  branches  from  the  deep  palmar  arch.  The  digital  aneries  oa 
the  sides  of  the  fingers  lie  beneath  the  digital  nerves;  and,  about  the  mtddl«  of  tho 
last  phalanx,  the  two  branches  for  each  finger  form  an  arch,  from  the  convexi^ 
of  wuich  branches  pass  to  supply  the  matrix  of  the  naiL  ~^ 
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Thk  Descendiso  Aorta. 


The  Descending  Aorta  is  divided  into  two  portions,  thet  horacic  and  alxlomi: 
in  oorTOspoodenoe  with  the  two  great  cavities  of  the  trunk  in  which  it 
situated. 


THOKACIC  AORTA. 


ill 


The  Thoracic  Aobta. 

The  Thoracic  Aobta  commences  at  the  lower  border  of  the  third  doreal 
vc^rlebra,  on  the  left  Bide,  and  terminates  at  the  aortic  opening  in  llic  Diauhragm, 
in  front  of  the  last  doraal  vertebra.  At  it«  comnienccmcnt.  it  is  i^ituutetl  on  tlio 
letl  »dc  of  the  Bpinc :  it  upproiichcs  the  median  line  as  it  descends ;  and,  at  iu 
termination,  lies  directly  iu  front  of  the  column.  The  dirccUon  of  this  vesw;! 
being  influenced  by  thi;  tpiiK,  upon  which  it  ri.'sts,  it  is  concave  forwards  in  the 
dorml  region,  and,  as  the  bruachcH  given  off  from  it  nru  smiill,  the  diminution  in 
tha  size  of  the  vessel  U  inooosidorablo.  It  is  conluiucd  in  the  hack  nan  of  the 
posterior  mediastinum,  being  in  relation,  in/ronl,  from  above  dowuwanlw,  with  the 
left  pulmonary  artery,  the  left  bronchus,  the  pericardium,  and  the  uu^ophagus; 
behiitd.  with  the  vertebral  column,  and  the  vena  azygos  minor ;  on  the  rii/hl  tide, 
with  the  vena  azygos  mnjor,  and  thoracic  duct ;  on  the  hj'l  tide,  with  the  left 
pleura,  nud  lung.  The  wsophagus.  with  its  accompnnyiug  ni;rvc»,  lies  on  the  right 
aide  of  the  aorta  B/wt'c;  in  trout  of  this  v«wcl.  in  ihc  middle  of  its  courea;  whUet, 
at  \\A  Utteer  part,  it  is  on  the  left  side,  on  a  plane  anterior  to  it. 

PI.AX  OF  TUE  KeLATIONS  OK  THK  TUO&ACIC  AORTA. 

In/rmtt. 
Left  jmlmfmnry  artery. 
Left  bronfhuii. 
Fffricnrdmm, 
U^UphugiU. 


Right  M4f«. 
ffiMplMgas  (»bAve). 
V«oa  axycM  mtyor. 
Tbonctc  dnct. 


PkursL 
Ifoft  lung, 
(l^iinpbikgua  (below). 


I  Xata.  j 

V^rtplirnl  rolnmn. 
Veoa  niygiM  minor. 

8>ir^c/i  Anatomt/.  The  Btodent  ebuuld  now  (rouaider  ihc  eflertu  likely  to  be  prodoced  by 
aaMinHii  <•(  the  lhon«?ic  aor;a,  n  dis^iigi^  of  cmtiinua  OL-currcDci-.  Wbcn  we  voDsidtrr  tlie  grent 
depth  of  Ih*  vcMcl  (mm  tlic  iiirruci'.  anil  the  niimhi'r  of  inipcrtiLDt  stniclnrcs  nhich  KurroiiDti  U 
OB  erery  wdft,  il  may  be  can'ily  ironri-iri-d  what  a  vnriclj  (ifobiciirr  lymplnms  tnnyiiriJH'  rnimdin- 
OMe  of  ibu  part  of  ihe  nrli-rinl  >j*»lcin.  nnd  bow  iht-y  muy  be  liuhle  tti  be  niislukru  for  those  of 
olbpr  atTectiuD^.  Aueur»m  of  Ibc  llinruoic  uurlu  iDuiil  usuully  exietida  btickwardd.  aloDg  Ihe  left 
Bid"-  of  thn  spiiie.  prmliicirii;  libsorjilicn  of  the  bndie*  of  the  r«rtebr».  cauelog  (xleiuiv*  cOTtfr 
tun!  (if  thi'  Epinc ;  whilst  thi'  irrilnlion  or  proHiirr  on  the  cord  will  |[ivv  rUc  to  pnin.  either  ia 
the  cheil.  bntk,  or  loini,  wilh  ruiliiiiiiift  pniii  in  tbf  Irft  upper  inlernoRtfll  Kpaera,  from  prrMorc 
on  tbe  lulcrvoHlul  urrres :  nt  thf  tamp  lime,  the  tnmor  mny  project  back  on  rnch  ride  <if  Ihe 
aptiM.  bmcatb  the  iulr},'ument.  ns  a  pnlcntintr  i:nelline,  pimnlalinK  abscM*  connected  wilh  dis- 
MMd  boiK ;  or  It  inir  diipUee  (he  a-iophn^iK.  nnd  eoinpre*<i  ihe  tun^  on  ODo  «r  the  other  side. 
If  Ihe  Inmor  extend  forwurd.  it  may  nrms  upon  ntid  cli«]ilnre  the  heart,  giving  ri»e  to  pal  pits  tion, 
kod  Other  Kynplomi  of  i!i*piise  of  that  oreuii ;  or  il  may  di»plnee.  or  evcu  eouiprws,  toe  cr#0- 
pbagU.  raiuiiijt  pain  nnd  dil^ndly  of  KWnlliiwmp,  »4  in  ilrieturrof  that  Tubi'.  and  iiltlmnlelyerffli 
opra  into  il  by  ulcemlian,  prodaeina:  faiul  liemiji  rhiiici?.  If  the  di»eii8e  make  il*  wnv  tn  either  Hide, 
it  ma;  prvn  npon  the  thomi^ie  duct :  or  il  mny  bunt  into  ihe  plourtil  cavity,  or  into  the  tmcbeit 
or  lu&g ;  and  lutly,  It  muy  opea  into  the  posterior  tncdia^tiniai. 


Branches  of  the  Thoracic  Aorta. 

Pericanliac.  (E-sophageaL 

Bronchial.  Posterior  mediastinal. 

Intercostal. 

The  pericardiae  aFo  a  few  small  vessels,  irregular  io  their  tnigin,  distributed  to 
tbe  pericardium. 
27 
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The  Jrww^jj'a?  arleriea  are  the  nutrient  vesswla  of  the  lungs,  and  vary  in  naio'ber, 
BZC,  and  origin.  I'Lai  of  the  right  siile  arises  from  the  first  aortic  iiit«r«Mtal,  or, 
^^y  A  common  trunk  with  the  lett  bronchia),  from  thi;  front  of  the  thornoic  aorta. 
Those  of  the  left  aide,  osoaliy  two  in  number,  arise  from  thu  thoracic  aorta,  one 
a  liltle  lower  than  the  other.  Each  vts^el  la  directed  to  ibo  buck  part  of  the 
correaponding  bronchus,  along  which  they  run,  divitiing  and  Hubdividing.  upon 
the  bronchial  tubes,  eupplying  them,  the  cellular  tissue  of  the  lunge,  the  bronchial 
glands,  and  the  cesophagus,  I 

The  <xsopkafj(al  arUriti,  usually  four  or  five  in  number,  arise  from  the  front  of     | 
the  aorta,  and  pass  obliquely  downwards  to  the  ceaophagus,  forming  a  chain  of 
anastomoses  along  that  tube,  with  the  uesophugeal  brancht"*  of  the  inferior  thyroid 
arteries  above,  and  with  aseondiug  brauchea  Irom  the  phrenic  and  gastric  arteries 
below,  I 

The  posterior  mfdiatttnat  arteries  are  numerous  small  rcsscLs  whieli  supply  the 
glands  and  loose  aR>olar  tissue  in  the  mcdiaslinuto.  ^M 

The  Inlanostnl  arlerict  arise  from  the  back  part  of  the  aorta.  They  are  umallj^l 
ten  in  nuni)>er  on  each  xide,  the  «u)H!rior  intercostal  spaec  (imd  oca^innully  the 
second  one)  being  supplied  by  the  superior  iulercoslnl,  a  branch  of  ihe  Mubehivian. 
The  right  interco^tals  are  longer  than  the  left,  on  account  of  the  poMiion  of  the 
aorta  to  the  left  itide  of  the  «pine ;  they  paM  ontwards,  across  the  bodies  of  the 
vertebrae,  to  the  intercostal  spaces,  being  covered  by  the  pleura,  the  (esophagus, 
thoracic  duct,  symiiathetie  nerve,  and  the  vena  azygos  major;  the  left  phasing 
beneath  tlie  au|K!rior  intercostal  vein,  the  vena  azygos  minor,  and  sympatbctic. 
In  the  intercostal  spaces,  each  artery  divides  into  two  branches,  an  anterior  or 
proper  intercostal  branch ;  and  a  posterior  or  dorsal  branch.  | 

Ihe  anttrior  branch  passes  outwards,  at  first  lying  upon  the  External  inter- 
costal muscle,  covered  in  front  by  the  pleura,  and  a  thin  fascia.  It  then  pasee 
between  the  two  layers  of  Intt-rcostal  muscles,  and,  liaving  ascended  obliquely 
to  the  lower  border  of  the  rib  above,  divides,  near  the  angle  of  tliat  bone,  into 
two  branches;  of  these,  the  larKer  runs  in  the  groove,  on  the  lower  border  of 
the  rib  above:  the  smaller  branch  along  the  upjier  border  of  the  rib  Ijclow;  pairing 
forward,  they  supply  the  Intercostal  muscles,  and  anastomose  with  the  anterior 
intercustid  brancnoa  of  the  internal  mammary,  and  with  the  thoracic  branehcai  of 
the  Axillary  artery.  The  first  aortic  )ntt.-rcoslal  annsloniose^  with  the  Hurierior 
intercostal,  and  the  last  tlirce  pass  between  the  abdomina!  itiuttele^  inoDCulating 
with  the  cpifDistric  in  front,  and  with  the  phrenic  and  lumbar  arterie-s.  Eacb 
inlercoMuI  artery  is  nccoiupunicd  by  a  vein  and  nerve,  the  former  being  above, 
and  the  latter  below,  except  in  the  upper  intercostal  spaces,  where  the  ner^-e  is  at 
flrst  alwve  the  artery.  The  arteries  are  protected  fVom  pressure  daring  the  action 
of  the  Intercostal  mufcles,  by  flbroua  arches  thrown  aerossi,  and  attached  by  each 
extremity  to  the  bone. 

The  fimterior  or  doraal  branch  of  each  intercostal  artery  pasaea  backwards 
to  the  mner  side  of  the  anterior  costo-transverse  ligament,  and  divides  into  a 
spinal  branch,  which  supplies  the  vortebra%  and  the  spinal  cord  and  its  membranes, 
and  a  muscular  branch,  which  is  distributed  to  the  muscles  and  integument  of  the 
back. 


The  Abdominal  Aorta  (fig.  222). 


«d 


The  Abdominal  Aorta  commences  at  the  aortic  opening  of  the  Diaphragm,  in 
front  of  the  body  of  the  last  dorsal  vertebra,  and,  descending  a  litllo  to  tlie  left 
side  of  the  vertebral  column,  terminates  on  the  tell  side  of  the  body  of  the  fourth 
lumbar  vertebra,  where  it  divides  into  the  two  common  iliac  arteries.  As  it  lies 
upon  the  bodies  of  the  vcrtebne,  it  is  convex  f^rwarils,  the  greatest  convexity 
corresponding  to  the  third  lumbar  vertebra,  wliich  u  a  little  above  and  to  '  '  ' 
side  of  the  umbilicus. 
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Plak  of  the  Uklations  of  toe  Abdomsal  Aokta. 

In/rvnl. 
I4winr  omentum  and  Btdmach. 
Uniai:li(ii  of  cmliac  »si«  aod  •olar  plf^xoa. 
Splenic  vein. 

Left  rcDiil  ttia. 

Tnumri'rae  duodeDum. 

Mi'spnlrry. 

Aodic  pluxui. 

ilijlW  md*.  ^ft  tide. 

Rijrht  cms  or  Diapbragm.  y""^     ^\  Stmpntliplk  nerro. 

Inferior  vonn  cava.  /  \  Li-ft  ncniiluDar  eauclkm. 

Vt-na  olvjTon.  AMomlwl    I 

ThcuRic  durt.  I  y 

Kigbt  aemiluDu  fanslioD.  'v  / 

Bdn'nd. 

T.eft  lunibar  tpim. 
Rfcrptuculum  cbyli. 
'rhnrncic  dnct. 
VtrlebralcolumD. 

Surgieat  Analomy.  Ao^uriMns  of  llie  kbiluaiiBul  aorta  n^ar  the  orrliac  ails  commimicatc  ia 
Dear!)'  equal  proporlion  *ith  the  uuterior  onii  posTcrior  pniln  of  ihin  vpstfl. 

When  an  aneiiriBinal  unc  in  roonoclrd  with  Ihc  biii:k   pari,  of  Ihi>  Dlidninitinl   nnrTa,  it  Dsuallj 

fiToducrs  ttb«iirptic)n  of  Ihi-  bndin  of  ih<t  vi-ttttirit.  and  foriun  a  iiulsnllnft  tumor,  thai  prcurnta 
Lucir  in  ihv  ltd  hvpocbundriuc  or  (.-piniulric  [OgiuuH.  accunipatiiod  by  t^jmpliiuis  of  ili.ilurbancc 
of  the  atinientury  cauul.  Pain  is  mv&riiibiT  protieul.  and  it  iisuiill}'  of  twn  kinils.  u  fixt-it  nnd 
constant  pain  in  the  biKk,  caused  b;r  the  tumor  Il^^9«liD^.'  on  or  dinpluoing  the  branches  of  the 
enlar  plrxux  und  iiphinrhnic  nerves,  and  a  >>hiirp  mnrinttling  pnin,  ritilintitiK  ulon^  those  branebM 
oTthu  liimbor  ocrvex  pirKsed  on  by  the  tnmor ;  beute  the  pnin  in  the  loins,  the  intten,  the  hypo- 

EUtrium.  and  in  Ihe  lower  limb,  uoiially  of  tbe  left.  side.  Thiit  form  of  aniuritm  URUnllj-  biinln 
ito  tbo  peritoneal  cavity,  or  behind  ibe  perlloneum.  in  the  left  hyjioebondriac  repon  ;  or  it  may 
fonn  k  htge  ani'iiriiimnl  aac,  eitendinj:  down  as  low  as  Ponpnrt's  li|;nment ;  bi-morrhap.*  in  tb^je 
CMW  b«in)(  gi-m^mily  very  (ixtcnMYe,  but  k!i*w1v  prodneed,  and  nevrr  rnpidly  fulul. 

When  an  aneurisnml  biic  i»  ronnerted  with  tdp  front  of  the  uortn.  ncnr  the  euliac  Hxis,  it,  ronos 
B  nnhntinj;  tnmi>r  in  the  lyft  hjpochondriui-  or  i-piputric  tvifioun.  uauhIIj  attended  wilh  aymplcilM 
of^distnrbnm'i"  of  tlie  ntimrnliiry  cnnal.  as  H^^■hn^'^p.  dyspepsia,  or  coD'Hpaiion.  and  ueeompanird 
by  pain,  wbich  i.i  I'onslnnt  bnt  nearly  always  fi»ed  in  I  be  loins,  cpieiiKiriuin,  or  some  part  of  the 
afidumeo  ;  the  rudiuliuif  puin  beinR  rare,  an  the  lumbar  nervni  arf  m-ldcm  implicated.  Tbi«  form 
of  aneurism  may  hui-!>t  into  the  pt^ritoueul  cuvitr.  or  bi-hintt  the  pi'ritoueutu.  between  (he  I'Jtt' 
of  thi^  meitnitiy,  or,  more  rarely,  Into  tbu  duodenum ;  It  rarely  uteuOs  baekward*  so  as  to  ttttct 
the  vpiu.-. 

Branches  op  tue  Auduuixal  Acuta. 


Phrcaio. 

idasttia. 
Hepatic 
Splenic. 
Superior  mcacntenc. 
Siipra-TcnaL 

The  branches  of  the  aWlominal  aorta  may  be  divided  into  two  seta:  1.  Those 
aupplying  tbo  viscera.     2.  Tlioso  distributetl  to  tbe  walls  of  tho  abdomen. 


Rt'nal. 
Spermatic 
Inferior  raescntcric. 
Lumbar. 
Sacra  media. 


Vinceral  Dranrhet, 

i  O.ijtiric. 
Coliae  axi^     I  lU-piitio. 

(  Splenic 
Superior  incsetiloric 
Interior  luesuuteric 
Supra-renal. 
Renal. 
Spermatic 


Parttlat  liranehet. 

ITirenic 
liumbar. 
Sacra  media. 


C(ELIAC   AXIS. 


Obliao  Axis. 


To  eipfiM  this  artery,  mIm  the  liver,  draw  down  tbo  atonucli,  and  then  tear  through  tbe  lavera 
of  ibc  loMcr  omcntucD. 

The  Cailiuo  Axis  is  a  short  thick  trunk,  about  half  an  inch  in  length,  iintiiis; 
from  the  iiorta,  opjMsite  tht;  uiargiu  uf  th«  Dinphragm,  and,  pa8»Dg  nearly  hon- 
zuntally  forwards  (in  the  erect  jjosture),  divides  into  three  large  branches,  the 
gastric,  hepatic,  and  splenic,  occa.*ioiially  jpving  oiT  one  of  Uio  phrenic  artoriea. 

Selalions,  It  is  coveretl  by  tlie  lesser  otiientum.  On  the  ri^ht  tiik,  it  is  in 
relation  with  the  right  s<;inilunar  ganglion,  and  Uie  lobus  SpigeliL  On  the  left 
side,  nith  the  right  semilunar  ganglion  and  cardiac  end  of  the  stomach.  Selow, 
it  restd  upon  the  upper  border  of  the  pancreas 

Pij.  223. — Tbo  Cmlloo  Axis  nnd  iti  Brnnclim,  Ihe  I.lrrr  having  been  taUod,  and 
ttut  LiuBDr  Omuatam  rvuovvd. 
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Tlic  Gastric  Artert  {Coronaria  ventrieull),  the  smallest  of  the  three  branches 
of  th«  c«eliati  axis,  piaxscs  upwards  and  to  the  left  side,  to  the  cardiac  oriflce  of 
the  Momach,  distributing  branches  to  the  {^sophi^ua.  which  anastomose  with  the 
ftortio  oesophageal  arteries;  others  supply  the  cardiac  end  of  the  stoniat-h.  inoscu- 
lating with  branches  of  the  splenic  arltrry ;  it  then  passes  from  left  to  right,  along 
tho  lesser  corvamre  of  the  slnnmch  to  ihe  pylorus,  lying  in  its  course  between 
the  layers  of  the  leaser  omentum,  and  giving  brandies  to  both  surfaces  of  the 
oi^an ;  at  ita  termination  it  anastomosea  with  tlio  pyloric  branch  of  the  hepatic. 
_  The  IlKPAnc  Abtkry  in  the  adult  is  intermediate  in  «ize  Ixrtwcen  the  gastric 

I    and  splonic ;  in  thi;  fuitius  it  ia  the  largest  of  the  three  branches  of  the  ooeliao 
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axis.  It  passes  upwards  to  the  right  aide,  botwoco  the  Inyera  of  tlie  lesaer 
omoDtum,  and  in  front  of  th«  fonimcu  of  Winslow,  to  the  traiiHVcrsc  figure  of  ihe 
liver,  where  it  divides  into  two  brunches  (right  aud  left),  which  supply  the  cor- 
responding lobes  of  that  organ,  accompanying  th«  ramificuliona  of  the  vena  ports 
anil  hupatic  duct  The  hepatic  artery,  in  its  course  along  the  right  border  of  the 
lesser  omentum,  Ut  in  relation  with  the  ductus  communis  cholcdochus  utid  portal 
vein,  the  former  lying  to  the  right  of  the  artery,  and  the  vena  porUu  bvhiuu. 
Its  brunches  arc  the 


Pyloric 

Goatro-d  uodenalis 
Cystic. 


Gastro-cpiploica  dcxtra. 
Pouereatico-duodcnulis. 


Fig>  SMt^Tba  CwIIm  Axis  nti'l  !t!i  BraoPhe*,  tliu  Slnmach  liaringbaou  niiiiiid,  a»d 
tli«  Tiuiiavane  Ueao-solou  tvinorvd. 
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Tb^pt/loric  bmneh  ariaea  from  the  hepatic,  above  the  pylortu^  deeoends  to  the 
pyloric  end  of  the  stomach,  and  paxfes  frora  right  to  left  along  ita  leawr  ourvMure, 
inipplying  it  with  branches,  and  inosculating  with  the  gastric  artery. 

The  yattra-duodcnalig  ia  a  short  but  large  branch,  which  descends  behind 
the  dnodfinum,  near  the  pylorus,  and  diWdea  at  the  lower  border  of  the  stomach 
into  two  hranchen,  the  gaatro-cpiploiea  doxtra  and  the  pancreatico-duodonalia. 
Previous  to  its  division,  it  gives  off  two  or  three  small  iiuerior  pyloric  braochcfl 
to  the  pyloric  end  of  the  stomiich  and  pancreas. 

l^e  gasCro-epiploica  dextra  ram  from  right  to  left  along  the  greater  curvn 


irvaturo      I 


SUPERIOR   MESENTERIC. 
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of  tbc  etomach,  between  tho  layers  of  thv  grciit  omentum,  Anastomonilg  aboai  tliB 
middiu  of  the  lower  border  ul  this  orgnii  with  the  giunro-vpiplotca  sinutTA  IVom 
the  eplc'uie  artery,  Thiji  vessel  gives  off  uuiuerou.-)  brniitihe:*,  some  of  whteh 
ftsceui)  to  supply  both  surfaces  of  the  stomach,  whilst  othor»  descend  to  supply 
the  great  oinealutn. 

The  j/aitcrealico-duoil'^nalis  descenda  along  the  contiguous  margins  of  ibe  duodo- 
num  and  pancreas.  It  suppUeit  tiutli  these  organs,  and  ananiomoaos  with  tho 
ioferior  pancreatico-duodenid  branch  of  the  superior  mesenteric  artery. 

In  ulceration  of  the  duodenum,  which  frequently  occurs  in  connection  with 
severe  bums,  this  artery  is  ollca  invulvod,  and  dvath  may  occur  from  hemorrhage 
into  the  intestinal  canal. 

The  ctfstic  artery,  usual]?  a  branch  of  ibc  riebt  bcpatic,  passes  upwards  and 
fonvnrds  along  the  iicek  ut  the  gnll-blnddL^r,  and  divides  into  two  bruEichuss,  one 
of  which  raniitlejt  uu  itji  free  surface,  tho  other  bclweeu  it  aud  the  substauoo  uf 
Uie  liver. 

Tlie  Splbjiic  Abtkry,  ia  the  adult,  is  the  largest  of  the  three  branches  of  the 
cceliao  uxis,  and  is  remarkable  for  the  extreme  tortuosity  of  it^  course.  It  passea 
borixontally  to  the  lefl  side  1)ehin(]  the  upper  bonier  of  the  pancreas,  accompanied 
by  the  splenic  vein,  which  lies  below  it;  an<l,  on  arriving  near  tho  spleen,  ai\idea 
into  branches,  some  of  which  enter  the  hilus  of  that  organ  to  be  distributed  to 
its  structure,  whilst  others  arc  distributed,  to  the  great  end  of  the  stomach. 

Tin:  broaches  of  this  vessel  are  tho 

Pancreaticaj.parvfB.  Gastric  (Vasa  brevia). 

Pancreatica  magna.  Gastro-epiploica  sinistra. 

The  panertaticfe  arc  numerous  small  brandies  derived  from  the  splenic  as  it  runs 
behind  the  upper  border  of  the  pancreas,  supplying  its  middle  aud  left  partsi. 
One  of  these,  larger  than  the  rest,  is  gtvtiD  oil"  from  tliB  splenic  near  the  left, 
extremity  of  the  pancreas;  it  runs  from  left  to  right  near  the  posterior  surface  of 
tbe  glmod,  following  the  course  of  iho  pancreatic  duct,  and  is  called  tho  pancrvattea 
mayna.  These  vessels  anastomose  with  tho  pancreatic  branches  uf  the  pancrealico- 
duoideoa!  arteries. 

The  gaatric  (vara  hrtvia)  eoibiist  of  from  five  to  seven  small  brAuehes,  which 
linse  either  fVoni  tho  tcnninution  of  the  splenic  artery,  or  from  its  terminal 
branches;  and  passing  from  left  to  right,  between  the  layers  of  the  gastro-splenio 
omentum,  are  aistribuied  to  tho  great  curvature  of  the  stomach ;  anastomosing 
with  branch&s  of  the  giwtric  and  g«Mro-epiploic«  sinistra  arteries. 

The  iiastrof/u'ploica  ainistra,  tlie  largest  branch  of  the  splenic,  runs  from  left 
to  right  along  tho  great  curvature  of  the  stomach,  between  tiie  layers  of  iho  great 
omentum,  and  anastomoses  with  the  gastro-epiploica  dexira.  In  its  course,  it 
distributes  several  branches  to  tlie  stomach,  which  ascend  upon  both  sur&cos; 
others  descend  to  supply  the  omentum. 

Sdpebiob  Mese.\tehic  Artery. 

In  ordfr  to  ?!)>')•«  tbis  vwsel,  r&lse  tbi?  gnat  ouicolum  und  transvcmc  colon,  draw  itiwn  tb« 
tmail  iTiir*tinf.(,Mid.  if  thi)poHl(iBounii«(liviilod  whrrc  ihtMrftnavirsr  mrtiixnion  and  ine««nt«T]r 
joia,  Ibis  artcr;  will  b«  Mpo^rd  jiut  u  it  ijituvi  liuDuuth  the  Iowlt  bnrilur  of  Iho  puncrcn*. 

The  Superior  Meskxtebjc  Artery  (fig.  225)  supplies  the  whole  length  of  tho 
UOall  inteittine,  except  the  first  part  of  the  dumlenum  ;  it  also  supplies  tlm  cHMUra, 
ascending  and  tran.iversc  colon.  It  is  a  vessel  of  large  size,  arising  from  the  fore 
part  of  the  aorta,  about  a  quarter  of  an  inch  Ir-Iow  the  coeliae  axis ;  being  covered, 
at  its  origin,  by  the  splenic  vein  and  pancrea*.  It  piisses  forward.*,  l*olween  the 
panorea.'t  and  tran^versi?  ])ortion  of  the  duodenum,  crosses  iu  fVoiit  of  this  portion 
of  the  intestine,  and  descends  between  the  layers  of  tlie  mesentery  to  the  right 
iliac  fossa,  where  it  terminates  considerably  cfiminished  in  size.  In  its  course  it 
forms  an  arch,  the  convexity  being  directed  forwards  and  downwards  to  tho  left 
sid^  the  couearity  backwards  aud  upwards  to  tho  right.    It  is  accompanied  by 
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tlic  superior  mcsentpric  rein,  and  is  eurrounded  ty  the  snperior  mesenteric  ptexos 
of  Qcrvui.     lis  braiMrhcs  arc  tbc 

luferior  panoreatico-duodenaL  Ileo-colic. 

Yusu  intcetiai  tt-uuis.  Colica  dextra. 
Colica  media, 

niio  inferior  pancreatieo-duoii'-rial  is  given  off  from   the  superior   mesc 
below  the  piiQcreas,  and  is  distributed  to  the  head  of  the  piincrens;  and  tb« 

Terse  and  uiwueudiDg  purtiuns  of  th«  duodenum;  annstumosuig  with  the  ponorea- 
tico^luodenal  artery. 

Fig.  2SS.— Tha  Siuiwrior  HvMutsrio  Ailerf  uvl  lt»  BrBucli«s. 
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The  vasa  inleslini  tenuis  arise  from  the  convex  side  of  the  oilpcrior  mesenteric 
artery.  They  are  usuiiUy  from  twelve  to  filUien  in  number,  and  ntc  distributed  10 
tlw  jqjunuiD  and  ilfium.  'I'hoy  run  parallel  witli  one  anoihor  betweeii  the  layers  of 
tho  meiteuttiry ;  eiu:lt  vct«el  dividiug  into  two  branehes,  which  anite  with  a  similar 
branch  on  each  side,  forming  a  fteriea  of  arclic^  the  convexities  of  which  are 
directed  towards  the  intestine.  From  tliis  first  set  ol'  arches  brandies  nruei  which 
again  unite  with  similar  branche.t  from  either  side,  and  thus  a  second  series  of 
arehes  is  formed;  and  from  thexe  latter,  a  third,  and  even  a  fourth  or  fifth  serifis 
ofarehcs  is  oonstitulod,  diminishing  in  size  the  nearer  they  approach  the  intes- 
tine. From  tho  terminal  arches  numerous  small  straight  vessels  arise  which 
encircle  the  iulc«tiit<^  upon  which  ihcy  arc  minutely  distributed,  ramifying  bi-twoen 
itsooats. 
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The  «*In>-o>Kc  arirry  is  llic  lowest  braiifli  pivcn  off  from  the  concavity  of  the 
superior  nnweiiteric  «rt«r_v.  It  liesf^mU  bulwvcii  tin:  layi'ra  of  the  mesentery  to 
the  right  iliao  fonsa,  whero  it  divi<liM  into  two  hriuiehtw.  Of  llivsc  the  inferior 
ODC  inoduuIat«6  with  the  low«st  branches  of  the  vasa  iDtestini  tenuis,  irom  the 
ooavcxit;  of  which  branches  pixxM^l  to  supply  the  tertniDalion  of  the  ileam,  the 
ooKiuin  and  appendix  c<eci,  ana  llie  ileo-cfiecal  and  ileo-coUc  valvoa.  The  superior 
divtsiou  inosculated  nitli  the  coHca  dextra,  and  supplier  the  conimuucciiieut  of 
t]ie  coloa. 

The  M?»«i  dextra  arUes  from  about  the  middle  of  the  concax-ity  of  the  superior 
ineaenteric  artery,  and,  pa-iting  beneath  the  peritoneum  to  the  middle  of  the  aitcend- 
ing  colon,  divides  into  two  branches ;  a  descending  branch,  which  inosculatoii  witli 
the  ileo-colic,  and  an  ascending  branch  which  anaRtomoaeii  with  the  colica  media. 
These  brandies  form  arches,  from  the  convexity  of  which  vessels  arc  distributed 
to  the  uconding  colon.  The  branches  of  this  vessel  arc  covered  with  peritoneum 
only  on  their  anterior  aspect. 

The  coKcffl  KKilia  arises  from  the  upper  part  of  the  concavity  of  the  superior 
mesenteric,  and,  pa^wing  forwurdu  between  the  hiyers  of  the  transvorsc  me^ocoloa, 
divides  into  two  brandies ;  the  one  on  the  right  i^iile  inoseulutiiig  with  tlie  eolicn 
dextra,  that  on  the  left  side  with  the  oolica  sinistra,  a  branch  of  the  inferior 
mesenteric.  From  the  arches  formed  by  their  inosculation,  brandies  are  dis- 
tribnted  to  the  transverse  colon.  The  branches  of  this  v&asel  lie  between  two 
layers  of  peritoneum. 

ISFEBIOB  MeSEXTERIO  AbTERY. 

Id  order  to  expose  tbis  tcswI.  draw  lb«  sdikII  ini^'sliix's  nnd  mi'iiiMiti'ry  over  to  Ih?  rigbt  Bid* 
of  the  abdomen,  raioe  the  trnniivrrw  colon  towards  the  tliorax,  am)  divide  the  prritoDrum  cover* 
in^  lh«  k(l  side  of  the  norta. 

The  Inferior  Mesenteric  Artery  (fig.  226)  supplies  the  descending  and  sig- 
moid Qexure  of  the  colon,  and  greater  part  of  the  rectum.  It  is  smaller  than  the 
ftuperior  meaenteric,  and  arises  fVom  tnc  led  side  of  the  aorta,  between  one  and 
two  inches  above  its  division  into  the  common  iliucs.  It  passes  downwards  to  llrn 
left  iliac  fatsa,  and  then  desoenda,  between  the  layers  of  tlio  mesorectum,  into  the 
pelvis,  noder  tlie  name  of  the  tuperior  hemorrhnitlal  artrry.  It  lies  at  tirst  in  c\o9b 
relation  with  the  left  ndeof  the  aorta,  and  then  passes  in  front  of  the  left  common 
iliac  artery.    Its  branches  are  the 

Colica  siniittra.  Sigmoid. 

Superior  hemorrhoidal. 

The  CT?t'«i  simstra  pa.sHes  behind  the  peritoneum,  in  front  of  the  loft  kidnev, 
to  reach  tlie  descending  colon,  and  divides  into  two  branches ;  an  ascending  brancli, 
which  inosculates  with  the  colica  media,  and  a  doscendin"  brunch,  which  nnajsto- 
moscs  with  the  sigmoid  artery.  From  tho  arches  formcu  by  these  inosculation^ 
branches  are  diatribute4  to  tlie  descending  colon. 

The  tiymoid  artery  runs  obliquely  downwards  across  the  Psoas  muscle  to  the 
ei<^oid  flexure  of  the  colon,  and  divides  into  branches  which  tiUp{iIv  that  part  of 
the  intestine;  anastomosing  above,  with  the  colica  idnistra,  and,  below,  with  the 
superior  liemorrhoitUU  artery.  This  vessel  is  som«ttme9  replaced  by  three  or  four 
small  branebes. 

The  superior  /umorrhoiihl  artery,  the  continuation  of  the  inferior  mesen- 
teric, descends  into  tlie  pelvis  Iwtween  the  lavers  of  the  mesorectum,  crossinn,  in 
its  course,  the  ureter,  and  left  common  ihao  TesseLi.  Opposite  the  middle 
of  the  sacrum  it  dindes  into  two  branches^  which  descend  one  on  each  side  of  the 
TOCtom,  where  they  divide  into  several  small  branches,  which  arc  distributed 
between  the  mucous  and  muscular  coats  of  that  tube,  to  near  its  lower  end ;  anas- 
tomosing with  each  other,  with  the  middle  hemorrhoidal  arteries,  branches  of  the 
internal  iliac,  and  with  the  inferior  hcmorrhoitlal.  branches  of  the  internal  pudic 

The  student  should  especially  remark,  that  the  trunk  of  tho  vessel  deaoonds 
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aioae  the  baok  part  of  the  rectum  a.s  far  as  the  tniddle  of  the  sacrum  before  il 
diviucs;  this  U  about  a  finger'a  leu^tii  or  four  inches  Irom  the  alius.     lu  disease 


Fig.  226.—Tiut  lufurlar  Mvauulwile  ArVUf  uid  its  BiKOuliei. 
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of  this  tube,  the  roctum  shouli]  never  be  cHvided  beyond  thia  point  io  thut  dirco- 
tioo,  for  fear  of  involving  the  artery. 


Sl'pra-resal  Arteries. 


The  Supra-renal  Arlorios  anj  two  sinjill  vitwels  which  tr'uto,  one  on  each  side 
of  the  aort«,  opiKwite  the  !tu[>orior  lueAciileric  ariery.  They  jia«s  obltqaolj 
upwun.18  uml  oulwanls.  to  llie  under  Hurface  of  the  auprarcnal  caiMule;*,  to  whica 
they  arc  Uii^tribuled,  aiiiutomoaiiig  with  capsular  branchcH  from  tite  phrenic  and 
renal  arterica.  In  the  adult  those  arterica  are  of  email  size ;  in  the  foetus  they  aro 
OS  large  as  the  rcoal  artcrica. 

Rknat,  Arteriks, 

The  Itciiftl  Artcrioj*  arc  two  large  trunks,  which  ari-w  fVoni  the  nidi-s  of  the 
nortA,  im  mediately  Iwluw  t}io  superior  inesenlerio  artery.  I-lnch  is  directed  out- 
wards, 00  a^  to  form  nearly  a  fight  angle  with  the  aorta.  The  right  one  longer 
than  the  left,  on  account  of  the  position  of  the  aorta,  passes  behind  the  inferior 
vena  cava.  The  left  is  »omowhat  hif^her  than  the  rigliL  Previously  to  enteriuR 
the  kidney,  each  artery  divides  into  four  or  five  branches,  which  are  distributca 
to  its  Bubstanoc    At  the  bilus,  these  branches  lio  between  the  reoal  vein  and 
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ureter,  the  vein  buiiig  usunlly  in  front,  the  ureter  behind.  Each  vessel  gives  off 
sotne  small  branchtis  co  tliv  ^upru-ruuul  cupisuic^  the  urvtcr,  and  to  the  surround- 
ing cellular  nt>3mbraiie  and  iiiu;iul<:a. 

Spkrmatic  Abtejiies. 

The  Spernulio  Arteries  are  distributed  to  the  testes  in  the  male,  and  to  the 
o\iiriH  in  tlie  remale.  Thay  are  iwo  sluudcr  vcsscH  of  considerable  Icngtl^ 
wliicb  ariose  from  the  fVout  of  the  aorta,  a  Utile  below  the  renal  arteries.  Koch 
artery  pa«teit  obliquely  outwards  and  dowowurds,  behind  Uie  peritoueiim,  cross- 
ing the  ureter,  and  resting  ou  the  Psoas  muscle,  the  right  K])«rinalic  lying  in 
front  of  the  inferior  vena  cava,  the  left  behind  the  ngiaotd  flexure  of  the  colotl. ' 
Ob  reaching  the  margin  of  the  pelvis,  each  vessel  passes  in  front  of  the 
corresponding  external  ilia>;  artery,  and  takes  a  diHerent  couri<e  in  the  two  vexeo. 

/n  tfie  moK,  it  is  directed  outwarda,  to  the  internal  abdominal  rig^  and 
accompanies  the  other  constituents  of  the  si^ermaiic  cord  along  the  spermatioj 
canal  to  the  tostis,  where  it  becomes  tortuous,  .ind  divides  into  several  brnnche^ 
two  or  three  of  which  accompanv  the  vas  deferens,  and  supply  the  cpididymiH, 
nuastoniodag  with  the  artery  of  tKc  vas  deferens ;  others  pierce  the  back  part  of 
the  tunica  kllxiginea,  and  supply  the  substance  of  the  tt^'stis. 

At  *n  early  period  of  fcctal  life,  when  the  testes  He  by  the  aide  of  the  spine, 
below  the  kidneys,  the  spermatiu  arteries  arc  short ;  but  aa  these  organs  descend 
from  the  abdomen  into  the  surutum,  they  become  gradually  lengthened. 

In  the  female,  the  s|)erruatIo  arterie:^  (ovarian)  are  shorter  iTiiin  in  tiie  male, 
and  do  not  paas  out  of  the  abdominal  cavity.  On  arriving  at  the  margins  of  the 
pelvia,  each  artery  passes  inwards,  between  the  two  laminni  of  the  broad  ligament 
of  the  utems,  to  "be  distributed  to  the  ovarv.  One  or  two  small  branches  supply 
the  Fallopian  tube;  another  passes  on  to  lixe  side  of  the  uterus,  and  aoastoinosca 
with  the  uterine  arteries.  Other  offsets  are  continued  along  the  round  ligament, 
through  the  inguinal  caoid,  to  the  integument  of  the  labium  and  groin. 

PnliKSIO  ARTERIEa. 

Tiie  Phrenic  Arteries  are  two  small  vesseht,  which  present  much  variety  in  their 
origin.  They  may  arise  sejiarately  from  the  front  of  the  aorta,  immediately  below 
the  coeliac  axis,  or  by  a  common  trunk,  which  may  spring  either  from  the  aorta,  or 
from  the  cceliac  axis.  Sometimesone  ia  derived  from  the  aorta,  and  the  other  from 
one  of  the  renal  arteries.  In  only  one  out  of  thirty-six  cases,  did  these  arteries 
arias  as  two  separate  vessels  from  the  aorta.  They  diverge  from  one  another 
across  the  crura  of  the  Diaphragm,  and  then  pois  obliquely  upwards  and  outwards 
apoQ  its  under  surface.  The  letl  phrcniu  passes  behind  the  wsophagu^,  and  runs 
forwards  on  the  left  aide  of  the  orsopiingeai  opeuiug.  The  right  phrenic  pa.*»e« 
behind  the  liver  and  inferior  vena  cava,  urul  nsieiids  along  the  right  side  of  the 
aperture  for  tnin.'fimillin'^  that  vein.  Kear  the  baek  part  of  the  central  tendon, 
each  ve-s»el  divides  into  two  branches.  The  internal  branch  runs  forwards  to  the 
front  of  the  tiiorax,  supplying  the  Diaphragm,  and  anastomosing  with  its  fellow 
of  (he  opposite  side,  and.  with  the  musculophrenic,  a  branch  of  the  internal 
mammary.  The  external  branch  naasea  towards  the  side  of  the  thorax,  and  in- 
osculates with  the  intercostal  artcncs.  The  internal  bftmch  of  the  right  i>hrcnio 
gives  off  a  few  vessels  to  the  inferior  vena  cava;  and  the  left  one  some  branches 
to  the  cesophagUB.  Each  vessel  also  sends  eaiisular  brunches  to  the  supra-renal 
capsule  of  iu  own  side.  The  si>Ieen  on  the  lell  side,  and  the  liver  ou  the  right, 
also  receive  a  few  braut^cs  from  these  vessels. 

IjUMBAH  Artehiks. 

The  Lumbar  Arteries  are  analogous  to  the  intercoatal.  They  are  usually  four 
in  number  on  each  side,  and  arise  from  the  back  part  of  the  aorta,  nearly  at  right 
angles  tvitb  that  Vttsstjl.     They  pass  outwards  and  bacl:war<ls,  around  the  sides  of 
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the  body  of  tho  corresponding  lumbar  vertebra,  behind  tlio  srmpatbvtic  neire 
and  the  Psoas  muscle;  tboac  ou  the  right  sid«  being  covered  by  tliu  iaferior  vena 
cava,  and  ihe  two  upper  oacs  on  each  side  by  tbc  eruru  uf  the  Diaphmgm.  Id  tbe 
interval  between  the  transverse  procvwus  of  tli«  vcrtebm*,  eaen  artery  divides 
into  a  dorsal  and  an  nbdoiuiunl  brancli. 

Tbc  ihraal  bmnch  givos  olT,  immediftU-ly  afttT  its  origin,  a  spinal  branch, 
wbicb  enters  tbo  spiual  canal;  it  tUeu  continues  its  course  backwanis,  btitweeo 
the  transverse  proocatitcs,  and  is  distributed  to  the  muscles  and  inlegument  of  tbe 
back,  aniuitoniosiDg  with  its  fellow,  and  with  the  posterior  branches  of  the  intcp- 
oustal  Arteries.  I 

The  tpinal  branch,  besides  supplying  oflseta  which  run  along  the  nerves  to  the 
dura  niater  and  cauda  equina,  anaatomo;<ing  with  the  other  spinal  arteries,  divides 
into  two  branches,  one  of  which  ascends  on  the  posterior  surface  of  the  body  of 
the  vertebra  above,  and  the  other  dcsccnda  on  tbe  posterior  surface  of  the  bo<ly  of 
the  vertebra  below,  both  vessels  anastomosing  wiUi  simUar  branches  from  neigh- 
boring niinal  arteries.  The  inosculations  of  tiic»c  vessels  on  each  side,  throughout 
tbewnole  length  of  the  spine,  form  »  serioji  of  arterial  arches  behind  the  bodiiss 
of  the  vcrtttbrw,  which  are  eonncotol  with  each  other,  and  with  a  median  longi- 
tadinal  vessel,  extending  along  the  middle  of  tiic  pov^terior  Kurfaee  of  the  bodies 
of  the  vertebra>,  by  tran.tverse  branches.  From  tliese  veeseLt  ollsets  are  distributed  j 
to  the  periostenm  and  bones. 

The  ahUomitiat  Iranclia  pass  outwards,  behind  tbe  Quadratas  lumborum,  the 
lowest  branch  occasionally  m  front  of  that  muscle,  and.  being  continued  between 
^aa  abdominal  muscles,  anastomose  with  branches  of  the  epigsstric  and  internal 
nuunmary  in  front,  the  intereostaU  above,  and  those  of  the  ilio-iumbar  and  circum>  ^ 
flex  ilioo,  helow. 

Middle  Sackal  Abteby. 

The  Middle  Sacral  Artery  is  a  small  vessel,  about  the  size  of  a  crow-quill, 
■which  arises  from  the  Lack  part  of  the  aorta,  just  at  its  bifurcation.  It  descends 
upon  the  last  Inmbiir  vertehrn,  and  along  the  middle  line  of  tlie  front  of  the 
siicruin,  to  the  upper  part  of  the  coccyx,  where  it  terminates  by  anaslomoung 
with  the  latend  facral  iirlcries.  Frtiiii  it,  branches  arise  which  run  through  the 
mesoreelum,  to  supply  the  pusterior  furfaoe  of  the  Tectum.  Other  branches  are 
given  oil' on  each  side,  which  nna>4tomosen'ith  the  lateral  sacral  arteries,  and  sosd 
off  small  of&ets  which  enter  the  anterior  sacral  foramina, 

COMUOX   Il^IAC  AKTKKIKil. 

The  abdominal  aorta  divides  into  the  two  common  iliac  arteries.  The  bifurcation 
usually  takas  place  on  the  left  side  of  the  body  of  the  fuunh  lumbar  vertebra. 
This  point  eorrcsjionda  to  the  left  side  of  the  umbilicus,  and  is  on  a  level  with  a 
lino  drawn  from  the  highest  point  of  one  iliac  crest  to  the  other.  Tlw  common 
Uiao  arteries  are  about  two  iucnes  in  length;  diverging  from  the  termination  of  tbe 
aorta,  they  pass  downwards  and  outwards  to  the  margin  of  tlie  pelvLt,  and  divide 
oiipositc  the  intervertebral  »ub»Uince,  between  the  lust  lumbar  vertebra  and  the 
sacrum,  into  two  branches^  the  external  antl  internal  iliac  arteries;  the  former 
supplying  tlie  lower  extremity ;  the  latter,  the  viscera  and  pariotes  of  the  pelvis. 

'I  he  ritjht  eomnxon  iliac  Ls  somewhat  larger  than  the  left,  and  passes  more  ob- 
liquely across  the  body  of  the  last  lumbar  vertebra.  It  is  covered  by  the  peri- 
toneum, the  ileum,  the  branches  of  the  sympatlietio  nerve;  and  crossed,  at  ila 
point  of  division,  by  the  ureter.  Bfltind,  it  is  sejiiirated  from  the  last  lumbar 
vertebra,  by  the  two  common  iliae  veins.  On  its  otitic  *iiie,  it  is  in  relation  with 
the  inferior  vena  cava,  and  right  common  iliao  vein,  above ;  and  tlie  Psoas  magnua 
mu«clu,  below. 

Tlic  U/t  ciymyn/m  iliac  is  in  relation,  in  front,  with  the  peritoneum,  branches  of 
the  sympathetic  nerve,  the  rectum  and  superior  hemorrhoid.-d  artery ;  and  crossed, 
at  its  pomt  of  bifurcation,  by  tbe  ureter.    The  left  common  iliao  vein  lies  partly 
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on  llie  inner  Rtde,  and  partly  beneath  tlve  artery ;  oa  its  oat«r  sid^  it  is  in  relation 
trith  the  Psoas  magniu. 

BraneJies.  The  coniinon  ilinc  arteries  i;^vc  off  emnll  branches  to  the  peritoneum, 
pBoeo  muscles,  ureters,  awi  u>  ihe  isurruutiding  cuUuliir  miMubrane,  aud  occaeionaUy 
give  origin  to  thu  llio-lmiibar,  or  ruuul  urtvriti». 

iVeWranViia,  lU  p'jiW  of  oriijin  taxiv*  ttccorAvaf  \o  the  liirorealion  of  Iho  nortii.  In  thrvo- 
fonrtlu  ofu  \a,T^a  Dumber  or  cast's.  Ihu  nurla  bifurL'tili-d  rillier  upun  Ibe  fuurth  luriibur  virrtcbra, 
or  vpon  Ihe  ialervi-rtvbrul  ilisk  lioEween  it  ftnil  tbi-  nrih ;  one  cmi!  in  niop  liejog  brluw.  &iiJ  uol-  in 
(JleTMi  aboTO  this  [loint-  In  ten  out  of  orrrv  ihirtrrn  cikin,  ibe  vrsirl  bifarcntf^  wilhiu  huLlf  an 
inch  aborn  or  hHnw  tbi'  Irvd  of  ihi?  cirxl  of  Ibn  ilium ;  mom  fri'iiacnllr  bdow  tbiui  nbnvc. 

Th^  point  of  division  it  nubji-ot  to  {•n.-at  vnriety.  Jo  Iwo-lhirifs  of  n  Iiirge  nuiaiicr  of  rancs,  jt 
Via  belWfQ  tbu  1u»l  luiubur  viTlcbra  mill  tliir  iijiper  I'or-Jcr  (if  Ibe  iucniin :  iii  aau  ciisr  in  eight 
being  tbovr.  tin<]  iu  utie  in  »ix  below  ihut  pulul.  Tho  left  combkid  iliac  aneij  divuli-s  tower 
dovB  mon  frriiiicnilv  ihnn  iW  riuht 

Tie  fdativr  lenijlh.  nliio,  of  the  two  common  lilac  urti'ricB  »!iric«.  The  riitbt  common  iliac 
waa  loa^st  in  sixty-thrvi-  cuiim  ;  Ihs  k-fl.  in  lifly-two ;  whilst  ihcy  wpn.'  both  eijiml  in  llnT-lhroe. 
^e  l^UKth  of  tbe  HrtrrieH  vitricj  Iu  fire-^evi-ulbs  uf  the  I'lisi-H  cxuitiint-il,  fcuni  un  inch  and  a  bolt 
to  tliToc  in<:h<?8:  In  nbont  half  of  the  remiiinin);  l-ii«p>s  llie  artery  was  k'U),'er:  und  lu  ib«  otbi^r 
hnlf.  xkortrr;  the  mlaimam  Icntilh  bp)n;t  1(^"  than  hiilf  nn  ini-b.  ihc  nrnximnm  four  nnd  a  hulf 
incb<3.  Id  odp  msUuec.  ihu  ripht  comniou  iliao  wa*  found  wnutinif,  Iho  external  and  internal 
iliacs  anting  ilireully  l^um  the  aurta. 

Fig.  227.— Art«riMofth«Polria. 
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Sitrtlieat  Anatomy.     Thfi  nppliention  of  a  lip»tnm  to  the  common  iliac  ftrtrry  mnybo  rrijalrcd 
oa  aoco«nt  of  aneurism  ur  bemorrbagi!,  ini|>liraliiig  Ihu  extcmoJ  or  inlvrniil  iUucii,  or  ua  account 


480 


ARTERIES. 


af  H«0lldat7  bemorrhage  after  amputation  of  the  thlirli  hiirh  'ip.  It  hnn  brrn  swb.  tli«t  tti« 
etigia  or  (bu  v^Mel  corresponilR  to  the  lofl  »ii)«  of  ibe  iiinlii1i(?iii>  on  n  level  wilh  ■  Uop  dnwa 
tpota  tlic  liiubcin  point  of  onf  ilinr  <-n-tt  In  the  opposiUi  one,  nnd  Hii  cniirsv  tu  a  line  cxleixlitif 
from  ihf  |pfl  Bidij  orihi'  umljilitu*  duanvunl!!  townnl*  the  midiiic  of  I*oup«rr>i  ligamrnL  The 
\ittv  of  lucl»[un  required  In  llie  Qrnl  Bli-pa  of  uii  o|)(.TBtion  for  ■e<;iirlni;  thl«  vrurl.  would  BDnlerially 
di'|iend  upon  ih*  nntur<^  of  ilip  disease.  If  tbe  frur|;«on  eeteel  ihp  iliiw  rrjtiiin.  a  cun-cd  in<^iiiioiL, 
about  five  inihfs  in  longth,  mny  be  mndo.  omnieneinir  on  the  Ipft  Hide  of  thi"  nnibiltcua.  cKmrd 
ontward*  townrdit  tin-  aolerior  kuporior  iliac  spine,  and  tbi-n  nlonfc  lh(^  uppei  bonivruf  Puopnrl'a 
bjpimcnt.  OB  fur  lU  its  iiiidille.  Itut  if  thi'  uofuriBinul  tumor  tibuuti)  cilvncl  hj^b  nii  in  the  abdo> 
men.  alouf^tbe  eiivmul  iliiit,  it  is  betipr  losvl^tl  ihetiidc  of  Iho  Hbiiomen.ftppmaeliinnihe  artery 
frcm  above,  by  maliint;  nn  inrision  from  foitr  lo  live  inrhen  in  lenj^lh,  from  nbrnil  twn  inelies  ahore 
nnil  to  tlie  left  of  the  nmbilipii".  cnrrieii  outwnrdi  in  a  cnrvpd  dirct'lion  lownnU  Ihi-  lumlmr  rt-BiOD, 
nnd  terminiitinff  a  litllr  below  thn  nntiTior  unporior  iliac  »|)ine.  Tiio  ubdiiniinnIuiuBtli-!'  I  in  cither 
CUBU)  having;  bi.'eu  (.'uulioaBlir  diviik-d  in  Bui'ct^B-iioci,  lb<!  iniDBverauliB  faueui  hiubI  be  eur<.'fiilly  cot 
tbroupli.  unil  tlif  (leritoneuui,  to(;i'tbL'r  with  tlie  ureier,  K-par;i1ed  friini  the  arterv.  and  pushed 
a^iilc  ;  llic  mcri>-iltac  arliciilation  must  tbi-n  be  fell  for.  nnd  npon  it  the  veFsel  will  be  felt  puUat- 
inii.  and  maybe  fully  exposed  in  elosc  ennneclion  with  ita  accompanyinff  vein.  Clu  Iht;  rijcbt 
aidt".  both  cummoft  iliac  veini.  ns  wrll  ax  ihc  inferior  vena  cava,  am  in  clme  conneclion  with  the 
artery,  and  must  bo  carefully  avoided.  On  ibv  left  side,  the  vein  uanalty  lies  on  the  inner  ntde, 
and  Whmd  Iho  arlm  :  but  it  ui.-<*aBiuna]lv  happemi.  that  thi;  two  common  itiac  rein*  are  jniDtd 
oo  the  left  inilendof  the  ri(.'bt  fule,  whicb  woold  add  mueh  tn  the  difficulty  of  nn  opcralioai  in 
ancb  n  caBu.  If  the  common  iliav  artery  in  so  ihort  thai  danfrnr  ia  to  be  appri'bruded  from 
aurondary  hetnorrhiiBe  if  a  liputure  iK  npplicd  to  it,  it  would  be  jirefemble.  in  *u<h  a  ease,  to  tie 
bolb  the  external  uud  iuterual  lliai'ti  near  llieir  origin.  Tbia  operation  tint  been  perfomK*)  in  It 
coacr,  9  of  which  were  cnrtid,  and  B  died, 

Collateral  Cirrtiiaii'on.  The  principal  ajirenta  in  cnrryinjr  on  tbo  collateral  rirenlation  nA«r 
the  applieatlon  of  a  lt|[atnro  to  thn  common  iliac,  are.  the  nniLnioinoieB  of  tbc  hcraorrbaidal 
bmnclieB  of  the  iutcrua]  iliac  with  thr  auperior  hi-murthuidul  from  the  iul'erior  Tnweoteric  ;  and 
bj-  1h«i  an.i'lt'moge.j  of  the  uterine  and  Dvariiiu  arteries,  and  uf  the  vesical  arleries  of  opponie 
aides;  of  the  lateral  sneral  wilh  the  middle  saeral  arterv;  of  the  epijrnKlric  wilh  the  internal 
raammarj*.  inferior  intercottul  nnd  lumbar  arterien;  of  Ihoilio-lumbnr  with  the  InBt  lumbar  artery; 
of  the  ulituratur  artery,  by  meona  of  its  pubic  branch,  with  ihu  leasel  of  iht  oppuvitc  aid«.  and 
ititb  the  internal  epigastric ;  and  of  iho  gluteal  with  the  posterior  branches  of  Ibe  sacral  artortesi 

IsTKRS,\i.  Iliac  Artery. 

The  Internal  Fliiic  Artery  !*uppiie.t  liie  walLt  and  vi!<cer«  of  tho  pelvis,  the  gcni 
rative  organs,  and  inner  side  of  tlie  thigli.  It  i-t  a  short,  ihick  vessel,  wnailcr 
Hie  external  iliac,  and  about  an  inch  and  a-balf  in  length,  which  arises  at  th«  point 
of  bifurcation  of  the  common  iliac ;  and,  paH»ing  dow-nwards  to  the  apper  iiuirgiQ 
of  th«  great  sacro-sciatic  foramen,  divides  into  two  large  trunks,  an  anterior  and 
posterior ;  a  partially  obliterated  cord,  tbc  hypogastric  artery,  extending  from  the 
extremity  of  the  vessel  forwards  to  the  bladder. 

Selaliona.  Injroni,  with  the  ureter,  whiwh  separates  it  from  the  peritoneum. 
Sehind,  with  the  iutemul  iliac  vein,  the  lumbo-Eacra]  nerve,  and  Pyriformis 
muscle.     By  its  outer  tide,  near  itfi  origin,  with  th«  Fvous  magniu  musele. 


Pi,AS  or  THK  Relations  of  ttik  Internal  Iliac  Abtert. 

reritancniQ, 
Ureter. 


Ovi«r  tide. 
Pton*  magoaa. 


Beh  I'nd. 
Internal  iliac  vein. 
I.umbo-eaernl  nerve. 
Pyriformis  mnjclc. 


In  Iht!  ffttut,  the  internal  iliac  artery  (hypogastric)  is  twioe  as  largo  ns  tbo 
external  iliac,  and  appears  the  continuation  of  the  common  iliac.     Pas»iug  forwanU 


INTERNAL  ILIj 

to  fhc  Wiidder.  it  nsccruls  along  the  side  of  that  viwns  to  its  eummit,  to  wliicfa 
it  gives  bniDcht-s;  it  then  passes  upwards  along  the  Itack  part  of  the  anterior  wall 
of  the  abdomeo  to  the  umuilicui^  converging  towards  its  fellow  of  the  oppaiite 
side  Having  paissed  through  the  umbilical  opening,  the  two  arterial  twine  round 
the  umbilical  vein,  forming  with  it  the  umbilieal  cord ;  and,  ultimately,  ramify  in 
the  plnceata.  That  portion  of  llie  vim^sc\  placed  within  the  abdomen  is  called  the 
hypogwtrio  artery ;  and  ihnl  cxtenml  to  that  cavity,  the  umbilicjil  nrtcry, 

Al  birOi,  when  the  placental  circnlution  ccawes,  ihiit  porfion  of  the  liypogMtrie 
artery  which  extends  from  the  umbilicus  to  the  tiuuiinil  of  the  bliulder,  eoDLracts, 
and  ultimately  dwindles  to  a  solid  fibrous  cord;  the  portion  of  Ibe  same  vessel 
extending  from  the  Hummit  of  the  bladder  to  within  an  inch  and  a  half  of  its  origin, 
is  not  totally  impervious,  though  it  becomes  considerably  reduced  in  size,  and 
sorvea  to  convey  blood  to  the  bladder,  under  the  name  of  the  euperior  vesical 
artery. 

Peeatiiritit*.  at  rtganh  iU  ieagth.  In  tiro-thirds  of  a  Inrp;  nnmbcr  of  cusps,  the  loD0h  of 
the  iDtI^rDal  iliac  Tkricd  boTwtirn  ta  inrh  ant)  nn  lin'h  and  n  hnU;  in  ihc  rrmitinintr  tliiril.  it  wna 
mt>n.-  rn.-4ii«iill)'  longer  tluw  thorivr,  \\xc  luuximum  Icugib  hviag  three  tucbi's.  ibu  minimam  half 
aji  inch. 

Th'"  Innclhs  of  th?  common  nnd  inlrmnl  iliac  arirrirs  boar  an  iDvpnc  propoHion  to  each  oiLcr, 
tli«  iutvratil  ilutc  ortcrj  being  long  wbnii  the  cumnioa  iliac  in  sliort,  olid  vict  vend. 

Al  reyartU  ilt  plnre  irf  dirinon.  The  place  of  division  nf  thp  Jnli'mnl  iUae  varicii  between 
the  upper  niLii'^m  o(  lh(!  tuieruiiL  uud  iIik  upper  liuider  of  t)ie  >netu-iieiutie  furaiueu. 

He  urterieH  of  xhv  t«u  siden  id  »  series  or  cases  ofteu  differed  la  Itmgih,  but  neillier  seemed 
coBtunil;  lo  eieeod  tlie  other. 

Sitrgit^  Ana'omif.  The  npplifulion  of  a  lipitnre  lo  the  inlprnol  iliac  nrtprj- mny  he  n>(|Qired 
In  oaiKs  of  anourisni  ur  hcmarrhiiKi^  nflVclina  one  of  it«  brnnphe-n.  Th>  vcjin-l  m.iy  be  wcured 
bj  m^iktu;  an  iucisicm  Ihroush  Iht-  uWuinitml  purictes  in  the  ilia«  re^rion,  in  a  din-t'lion  and  to  an 
exirat  JiiniUr  tu  ihnI  fur  aefiiriiin  llie  tomim'u  Iliac :  Ihe  iran.Hversttlis  faAcia  having  bwii  rau- 
tioaslr  dirided.  uud  ihi^  periluueiiui  pushed  iuwHrdit  from  th<-  illae  fossa  towards  (he  pi'lvts.  the 
Sogor  mty  feel  the  piil«aiiuii  of  thi'.  exierii»l  ili.iu  at  the  botioin  of  the  wound  r  and.  uv  iruciug 
tfait  rcMnl  apir.irds.  the  inli:'rn^l  ilini!  i*  arrived  at.  (ipuoFJte  the  Kaero-iliac  arlieulation.  It  should 
b«  remembcnrd  ilint  tbe  vi^in  lici  behind,  and  en  the?  rifibt  Kidc.  a  littli'  enlrrnnl  to  the  artery,  and 
ia  dose  con  tile  I  with  it;  the?  ureter  nnd  periloneum,  whifh  lie  in  frunt.  nitisl  hIro  be  avoided, 
Tlw  degree  of  facility  in  npplyin:;  n  tiffnture  to  thi*  vi-Ktel  will  mainly  dejieud  upon  its  leu~th. 
Jt  W  htva  H'en  that,  in  (he  i; reut  luajunty  of  the  coses  examined.  Ihe  artery  was  short,  vuri  lug 
troia  an  inch  to  an  icch  and  «  half;  in  these  cases,  the  artery  is  deeply  seated  in  the  pHvis;  whra, 
00  the  e'jutrarj.  thp  Vi-isel  is  lunjiiT,  it  i»  found  partly  nbovc  tbsl  cavily.  If  Ihe  niti-ry  is  very 
sbofl,  which  occnsiunjiUy  hn[)[><:ii>.  il  would  be  preferable  toappty  a  ligature  to  the  euiuTunn  iline, 
or  upon  tho  eilera^Ll  auil  iuieruat  ibaet  at  lh"ir  ni'iiriD.  This  opetatJL>n  has  been  performed  lu 
MSTeo  cwM»,  foar  of  which  ruuovcred,  and  three  <lieiL 

CoUaUnd  <7i>cu/ii/''«n.  In  Mr.  Owen's  dissection  of  a  case  in  which  the  interna]  iliac  artery 
had  b«ien  tkd  hy  .SleTcns  ten  years  before  death,  for  anenriitn  of  the  ncialie  atterv.  the  inlrraal 
iliac  WM  found  impenious  for  nbont  nn  inch  above  the  point  where  Ihetipnlurehujbeeurippliwl; 
bat  tbo  obliterftliuu  did  not  extend  to  the  oriirin  of  the  external  iliac,  ns  the  ibo-lumbar  artery 
ftroae  jost  abore  this  iioint.  Below  the  point  of  obi  its  rat  loa,  the  srli-ry  resumed  ils  natural 
diamrter.  nnd  coDtiniied  so  fur  half  un  iueh ;  the  ubliirator,  lateral  sneral.  and  gluteal,  nrisinic  in 
raceesaion  from  ihn  latter  portion.  'I'lie  nbtnrator  artery  w.i«  entirely  oblilerali'd.  The  lalenil 
Mcnl  vtery  wm  on  large  as  a  erow'ii  ijuill.  and  had  a  very  free  nnastomMis  with  the  artery  of 
tbc  opposit*  Hide,  and  with  Ih"  middle  lacral  artery.  The  sninlic  nrtery  was  entirely  obliterated 
«•  Cir  as  Its  point  of  coimecliuu  with  Ihe  aiieurismal  Inmor;  but.  on  the  distal  side  of  the  sac.  it 
W4a  cootinued  down  ak-uir  the  baek  of  Ihe  thigh  nearly  as  lar|:e  in  size  as  the  femorul.  being 
pervioua  obont  an  ineh  below  the  sac  by  reeeivine  an  anas  I  umosing  vessel  from  the  nuperior 
profbBJx>  In  odditinn  lo  the  above,  the  eireulalion  in  tbir  purls  tupplied  by  the  Internal  iliac 
would  be  carried  on  by  the  anaitomoneii  of  Ihe  uterine  ami  ovarian  arteries;  of  the  epponlft 
vcmeal  arteries;  of  the  hemorrhoidal  branches  of  the  julerDHl  dine  with  those  IVoin  tlw  inferior 
nKMOIertc ;  of  the  obturator  artery,  by  means  of  its  pubic  branch,  with  the  vensel  of  the  oppoiile 
aide,  and  with  Ihe  epiji-aitrie  and  internal  rimimHex  ;  by  ihe  ana«loma«es  of  the  eireumllex.  and 
perforating  brunches  of  ihe  femoral,  with  Ihe  sciatic :  of  the  gluteal  with  the  posterior  branches 
of  the  Kscral  arteries;  of  the  illo-Iiiinlinr  wilh  the  last  lumbar;  of  Ihe  lateral  saernl  with  the 
middle  sacral ;  anil  by  th«  anastomoses  of  the  circumHex  Iliac  with  the  ilio-lumbar  and  glutcaL 

'  Mtdiea-Ckirvrt/ital  Tntnuadiotu,  vol.  xvi. 
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BlUKCnE9  OF  THK  InTKRNAI*  ItAXC 


From  the  PwUrnor  TVwni, 
Ghilciil. 
I  lio- lumbar. 
Lateral  sacraL 


From  the  AiUertor  Trunk. 
Superior  vesical. 
Hiudio  vesical. 
Inferior  vesical. 
Middle  buiitorrlioidal. 

Olrturator. 
In  torn  (il  pudic 
Sciatic. 

I  superior  vofical  is  lliiit  part  of  tlie  fueUl  lij'pogastric  srtcry,  vliich  remaina 
pervious  after  birth.  It  nxtuiKla  to  tlie  side  of  tJie  blodticr,  dixtriljutiiig  nuiriurous 
brandies  to  tli«  body  and  t'lindus  of  tliis  organ.  From  one  of  these,  a  slender  vessel 
is  derived,  whicli  accompanies  the  vas  deferens  in  its  course  to  the  te^iis  when;  it 
anastomoses  with  the  spermatic  artery.  This  is  the  artery  of  the  vas  de&reiu. 
Other  branches  supply  the  tireter. 

The  middle  vesical,  usually  a  branch  of  the  superior,  is  distributed  to  the  haae 
of  the  bladder,  and  under  aurfuee  of  the  vesicuL-e  ncminalcs. 

The  in/frior  I'etical  nriaes  from  the  anterior  division  of  the  internal  iliac,  in 
common  with  the  middle  bemorrhoidul,  and  is  distributed  to  the  bitsc  of  the  bladder, 
the  prostiitc  gland,  and  vvsiculfv  scminnles.  Those  branches  distributed  to  the 
prostate  cummunlciite  with  the  corresponding  vo*«el  of  the  0])p(wile  side. 

The  miiUlk  hetiiorrhoiilal  arlery  usually  ftri.-*es  together  with  tlie  prcoedinc 
Tci»e1.  It  flupplie.1  the  rectum,  anastomo^ng  with  the  other  hemorrhoidal 
arteries. 

The  uterine  arlmj  imsses  downwards  fh>m  the  anterior  trunk  of  the  internal 
iliac  to  the  nui-.k  of  itie  uterunt,  Ar^cending,  in  a  tortuous  coiince,  on  the  side  of 
ibisTiacus,  between  the  layers  of  the  broad  ligament,  it  diittributiis  branches  to  ita 
Buhstanoe,  anasioma'iing,  near  its  termination,  with  a  branch  fW>m  the  ovarian 
artery.     Branches  from  this  vessel  are  also  distributed  to  the  bladder  and  ureter. 

The  vaijijial  artery  is  analogous  to  the  inferior  vesical  in  the  male ;  it  descends 
upon  the  vagina,  supplying  its  mucous  membrane,  and  sending  branches  to  the 
lK!clc  of  the  bladder,  and  contiguous  part  of  tho  rectum. 

The  Ohthbatob  Abtchy  usiinlly  arises  from  the  anterior  trunk  of  the  internal 
iliac,  fre<iuently  fn>m  the  posterior.  It  passes  forwar»U  below  the  brim  of  the 
pelvis,  to  the  canul  in  the  upfier  border  of  tho  ubtunitor  foramen,  and.  escaping 
from  tbe  pelvic  cavity  through  this  aperture,  dividivi  into  au  internal  sou  an 
external  branch.  In  the  pelvic  euvity,  this  veswel  lies  upon  the  pelvic  fascia, 
beneath  the  jKritoneum,  and  a  little  below  tho  obturator  nerve;  am),  whilst 
Dasiting  throQgh  tbe  obturator  foramen,  is  contained  in  an  oblique  eanal,  formed 
DV  the  horizontal  branch  of  tbe  pubcs,  above;  and  tlio  arched  border  of  the 
obturator  membrane,  below. 

Sranches.  Within  the  pelvis,  the  obturator  artery  gives  off  an  t7ta<;  braiKh  to 
the  iliac  fossa,  which  supplies  tbe  bono  imd  tbe  Iliacua  muscle,  and  ana.stomoe«s 
with  the  ilio-lumbar  art^iry ;  a  vsi-^al  branch,  which  runs  backwards  to  Rui>ply 
the  bladder;  and  a  pubic  Imnch,  which  is  given  offfrom  tho  vciwol  just  l>eior«  it 
leaves  the  p<;h'to  cavity.  This  branch  ascends  upon  the  baek  of  tho  pubes,  com* 
municatin"  with  olT:wts  from  the  epigastric  artery,  and  with  the  corresponding 
Tcssel  of  the  opposite  side.  This  branch  is  placed  on  the  inner  side  of  tho  femoru 
ring,  Kxtfmat  lo  the  pelvis,  tbe  obturator  artery  divider  into  an  cxtomal  and 
an  internal  branch,  which  are  deeply  situated  beneath  the  Obturator  oxternos 
muscle;  skirting  the  cireuraferenne  of  the  obturator  fommon,  ihey  anastomose  at 
the  lower  part  of  this  aperture  with  each  other,  and  with  branches  of  the  inturaal 
circumflex  artory. 
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The  infernal  branch  c»tvv»  inwards  kloDg  the  innor  margin  of  the  obturaaor 
foramen,  dijeruibuling  branches  to  the  Obturulur  inu^sle^  Pectiucus,  Addacton, 
and  Onicili^  and  aiuuAomoKCS  with  the  uxtuniiU  brancb,  and  n'ith  the  internal 
circvunfiux  arlcry. 

The  external  branch  curves  round  the  outer  margin  of  the  foramen,  to  the  space 
1>ctweeD  the  OemcUiu  inferior  an<]  Qiiuiimtiu  fcnioris,  where  it  aniistomosos  wilh 
the  sciatic  arlvry.  It  supplies  the  Obturator  iiiiisules,  anasIomo§cs,  tut  it  pEu^^-a 
backwards^  with  the  intenial  circumflex,  and  hoiiiU  a  branch  to  thu  hip-joiut 
through  the  cotyloid  Dolcli,  which  runitOes  on  tbo  round  ligament  as  fur  as  tlie 
bead  uf  the  femur. 

/VifWiViriVtM.  In  two  out  of  «refTlbr»*«Be»  the  oblontorBrinf*  rrora  llie  tnt*nin!ilUc.  In 
ODt  c«si-  iu  llirce  auil  a  halT  cimcs,  frv>m  tb<^  rpi;^Jk»lric ;  and  in  abmit  ouf  ia  M.-vcDty-t«o  kukv  b/ 
tworouto  from  both  rrnsplii.  U  nrim  in  about  th«  Bame  iirofiurtiori  (r4>m  Ihi^  cxlvrnnl  iliac 
axurj.  Tbe  ori^a  of  the  obtnrator  fruiu  ilia  trpigutric  ix  ani  cciRnnonlf  hand  oo  baih  miIo  of 
tbc  Nuno  bod;. 

Whini  the  nbiuralor  artery  arian  at  ihc  front  of  the  pdvia  frum  the  rpiRnxtrk,  il  JpMeuds 
aJnio*!  T«rticalti  do«nwanl»  lo  th«  apprr  part  of  the  obtiimiur  luraiiii.-n.  Thv  nri«rv  in  tbia 
eoarae  OMslly  dMceod^  in  rootnrt  wiib  ihv  external  iliac  vein.  au<l  liM  uq  the  oiitfr  iijar  of  iho 
feiBiHal  ring  {Af.  33MJ :  in  itich  cubud  il  would  nut  be  cnilnnK^rcd  in  thn  njiirratinn  for  fcmotul 
hcTBin.  OcoMOnnllt;.  huwi-vpr.  it  curves  iiiwardi  aluog  tliv  five  iiiarsiD  of  liimlioruurti  llpimcat 
(fi)C-  229),  utd  nniier  varh  circuin^Uinrri  would  nlmnsl  eomnli'ittj'  euciivtv  iho'  Di'ck  "f  n  bpraiJ 
«ac  (rappofio^  u  hcrniit  to  rxitt  in  iiuch  a  com),  and  would  be  in  great  dang«r  of  being  wouadcd 
if  an  oponiioa  ««*  performed. 

Tarialiona  ia  Orljla  and  Coorta  of  Oblurntor  Arierj, 
Fig.  3Se.  Fig.  229. 
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The  TSTERXAI.  PCDIC  ifl  the  smnllor  of  tbo  two  terminal  branolies  of  the  anterior 
trunk  of  the  intoraal  iliac,  andsiijiplics  thucxtcrmil  organs  of  generation.   It  pajtswa 
downwards  and  outwards  to  the  lower  border  of  the  great  sacro-aciatic  foramen, 
and  emerges  from  the  pelvis  between  the  Pyrifonnia  and  C3occ5'geus  muaclea ;  it . 
then  crosses  the  spiue  of  tho  ischium,  and  re-enters  the  pclvU  through  ibe  lewor 
sacro-seiatio  foramen.    The  artery  now  eroases  the  Obturator  internua  mimile,  toi 
tbe  ramus  of  the  Uofainm,  being  covered  by  tbe  obturtitor  fiiscia.  and  iritualed^ 
about  an  ineli  and  a  half  from  the  marpio  of  tho  tulwrosity :  it  then  ascends  for. 
ward*  and  iipwarda  along  the  ramus  of  the  ischium,  pierces  Uie  j^jstcrior  layer  of 
the  deoi)  iierineal  faacia,  and  runs  forwurihi  along  the  inner  marjpu  of  tbe  raroug 
of  tbe  pube«;  finally,  it  perforates  tli«  anterior  layer  of  the  deep  perineid  fascia, 
and  divider  into  ita  two  terminal  branches  (bo  dorsal  artery  of  the  penis  imd  the 
artery  of  the  corpus  cavemosura. 

HflaiioTU.    In  tho  first  jtart  of  ita  coursie,  within  the  pelvis,  it  lies  in  front  of  tbe 
Pyriformis  muscle  and  sacral  plexus  of  nerve»,  and  on  the  outer  side  of  the  rectum 

g>n  tho  hit  side).  Aa  it  croasis  the  spine  of  the  ischium,  it  is  covered  by  th«  ' 
lutvua  uiaximus.  ami  great  sacro-sciatic  ligament ;  and  when  it  outers  the  pelvis^ 
it  lies  on  the  outer  side  of  the  ischio-rcctal  fossa,  upon  the  surliice  of  tho  Obtura- 
tor internus  muscle,  contained  in  a  fibrous  canal  formed  by  tbe  obturator  fascia 
and  the  falciform  proce«<i  of  the  great  sacro-iectatic  bgament.  It  is  accompanied 
by  Itie  piidic  veins,  and  the  interoul  pudio  □er\-e. 

PertJiariliHi,  Tlii-  intprnal  pndip  i*  ■omi-timp*  imnllc'r  than  unnal.  or  tiuit  to  (rivo  off  one  or 
two  nf  il«  tiKual  bnuichp* ;  in  nufh  eite*.  tbn  dpficii-iicir  ]■  vnpplii'il  hv  bnincbei  di-rivrd  fmm  aa 
additioaal  TcaKl,  ihe  tKtramry  pmiic.  which  guni^rully  aKic*  Erum  Ihc  pndic  artery  befure  ila  exit 
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trota  ibe  Erf nl  eflcro^cinfic  foramcMi.  mad  pntsn*  formtrdji  near  the  luso  of  the  btailder,  at  lbs 
upjicr  imrl  of  Ihu  prinlBti-  k'""*'.  to  'lit'  pi-riut-uin.  *h*f*  H  (rfvoa  off  lbo*e  brain'lii>»  utiully 
(iorivi-il  rruin  the  pudii:  ttrlcrj.  The  ijefiocacjr  moBt  frcqncnil;  mvl  with,  \f  thai  in  which  tM 
interual  jimlic  ends  as  tbp  srlory  of  the  hulh  -,  ihe  nrWiT  of  thn  coq«i«  fovi-rtnuum  niiil  artcm 
donnliit  [>i.'Ui8  bciog  ilrrivrd  fmtn  thrnccriisnry  pudic.  Or  tb<'pudic  muy  k-nninalF  u.i  ihi^  Mipo^ 
Scinl  perinciLl,  ihc  art4>ry  of  the  bulb  bciiift  dL-nved,  wilh  tbi-  oilier  Iwu  bmucbi^s,  Croni  Ibu  acocs- 
•ory  vrsuH. 

Th(!  ri'luiidii  of  tiai'  acocMOij  pu<]ic  to  the  prostate  gUud  aud  urethra.  Is  of  Ihe  grealeet  intereit 
in  u  surffuul  puuil  of  Tiew,  u  tUB  reufil  is  1b dinger  of  being  wouaded  ia  the  kicrol  opcntioB 
of  lithotomy. 

Bmncftes.  Within  ihe  pelvu,  the  intern*]  padio  givca  off  scv«nil  small  bnuichet, 
which  supply  the  muscles,  sacral  nerves,  and  visccru  ia  this  cavity.  In  Ihe  peri- 
neum the  loDowing  hninchcs  are  givc-a  off. 

Inferior  or  external  hcmorrhuidul.  Artery  of  the  bulb. 

Stipurfieiul  perineal.  Artery  of  tbe  corpwa  cavemostiin. 

Tmiu\'erBe  perineal.  Dorsal  artery  of  the  penia. 

The  f^tcmat  hfnorrhoitial  arc  two  or  three  smtil!  arteries;  which  arise  from 
tlie  interiiiil  pinlte  as  it  passes  above  the  tuberosity  uf  the  ischium.  Crossing  the 
isehio-recl4il  Ibiuui,  they  arc  distributed  to  the  muscles  aud  integument  of  the  uud 
region. 

The  sitperfictal  pmtieal  artery  supjilics  the  scrotum.  an(]  muscles  and  integn- 
ment  of  the  pe;rineura.  Itarisesfrom  tlio  internal  pudic.in  front  of  the  preceding 
branoliea,  and  piercing  the  lower  border  of  the  deep  perineal  fascia,  runs  acrofiB 
the  TransvcrsuB  porinoi,  and  through  the  triangular  space  between  the  Accelerator 
uriuai  and  Eroclor  penis,  both  of  which  it  supplies,  and  is  finally  distributed  to 
the  skin  of  the  scrotum  and  dartos.  lu  its  passage  through  the  perineum  it  ItM 
beneath  the  euperiiclal  perineal  fascia. 

The  traTittverte  periTteal  is  a  small  bruich  which  arises  either  frum  the  internal 
pudic.  or  from  the  superficial  perineal  artery  as  it  crosses  the  Transvcrsus  pcrinei 
muKcle.  Piercing 'the  lower  bonier  of  the  deep  perineal  fascia,  it  runs  troDS- 
verily  inwardu  along  the  cutaneous  mirface  of  tlie  l^nuiKversus  perinei  miucU^ 
which  it  BuppUes,  aa  well  aa  the  Ktructurea  between  the  onus  and  bulb  of  the 
urethra. 

The  artery  •>/  the  bulb  ia  a  large  but  very  short  Tesutel,  arising  from  tlie  internal 
pudic  between  the  two  layers  of  the  deep  perineal  &acia,  and  pacing  nearlr 
transversely  inwards,  pierces  the  bulb  of  the  urethra,  in  which  it  ramifies.  U 
givca  off  a  small  branch  which  desconds  to  supply  Cowpcr's  gland.  This  artciTT 
IS  of  considerublu  importance  in  a  surgical  point  of  view,  as  it  is  in  danger  ot 
being  wounded  in  tlic  lateral  (Operation  of  lithotomy,  an  accident  usually  attended 
with  severe  aud  iilarming  hemurrliage.  This  vessel  is  sometimes  very  small, 
occasionally  wanting,  or  even  double.  It  sometimes  arises  fVom  the  internal  pudic 
earlier  than  usual,  and  crosses  the  perineum  to  reach  the  back  part  of  tlie  Dulb. 
Id  such  a  case  the  vessel  could  haralv  fail  to  be  wounded  in  the  i>erformaDce  of 
the  lateral  operation  for  lithotomy.  If,  on  the  contrary,  it  should  arise  from  an 
accessory  pudic,  it  lies  more  for^nird  than  usual,  ana  is  out  of  danger  in  the 
operation. 

The  artery  of  the  corpta  cavfmosiim,  one  of  the  terminal  branches  of  the  inter- 
nal pudie,  arises  from  that  vessel  while  it  is  situated  between  the  crus  penis  and 
the  ramus  of  the  pubes ;  piercing  the  crua  penis  obliquely,  it  runs  forwards  in  the 
corpus  caverno:«um  by  the  side  of  the  septum  i>ectiiiiforme,  to  which  il«  branclus 
ore  distributed. 

I'he  dorsal  artery  of  Oie  p^iis  ascends  between  the  cnis  and  pubic  sympfartUt 
and,  piercing  the  suspensory  ligament,  runs  forward  on  tlie  dorsum  of  the  penis  10 
the  gloDS,  where  it  divides  iut')  two  branches,  which  supply  the  glans  and  prepuce. 
On  the  dorsum  of  the  pcitis,  it  lies  immediately  lieneath  the  inuigument,  parallel 
vitb  the  donal  vein  and  corresponding  artery  of  the  opjmsite  side.  It  supplies 
Ihe  integument  and  fibrous  sheath  of  the  corpus  cavemosum. 
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The  inUmalpudic  artery  in  Iht  female  in  smaller  tlian  in  the  male.  Ita  origin 
and  coarse  are  similar,  ana  there  is  coat>i(Ierable  analugy  in  the  distribution  of  its 
btaiicbea.  The  superiJcial  artery  aupplies  the  labia  pu()eri<li;  the  artery  of  (be 
bulb  suppLtes  Die  erectile  tissue  of  the  bulb  uf  the  vagina,  wbiUt  the  two  terminal 
bntnohtis  supply  ihe  clitofc;  the  artery  of  the  oorpiis  cuvcmoKuin,  the  cavcnitnia 
body  rjf  the  cltioria;  and 

the  arteria  doraalis  olitori-  ^'S-  23"— Tl>a  Ane<w»  uf  tl.^niui,al  una  rcrteriw  Femona 

dis,  the  doraam  of  that 
or^TL 

The  SaATic  Abtert 
(fig.  280)t  the  larger  of  tho 
two  terminal  branches  of 
the  anterior  trunk  of  th« 
ioiemiil  iliiio,  '\»  di»tribut«)d 
to  the  muscles  on  the  bciclc  y -^ 

of  the  pelviic  It  passes 
dovn  to  the  lower  part  of 
thegrCKt  sacro-sciatjc  fora- 
men,  behind  the  internal 

pudic,  renting  on  the  sacral  ft/  ■5WK^'*¥^d^  i  V^''^^'>1 

plexus  of  nerves  and  Pyri- 
lormis  muscle,  and  escapes 
from  the  pclvifl  between 
the  Pyriformis  and  Coccy- 
gcus.  It  then  descends  m 
the  interval  between  the 
trochanter  mujor  and  lu> 
berosity  of  the  i^bitim, 
accompanied  by  th«Kd«tio 
Derre».  and  covered  by  the 
Gluteus  maximus,  and  di- 
vides into  brano5it?3,  which 
supply  the  deep  ntuscles  at 
tbe  naek  of  the  hip. 

Within  the  pelvisy  it  dis- 
tributes branches  to  tlio 
Pyriformis,  Coecygcua,  and 
Ijovatorani  muscles;  some 
hemorrbotdal  branohes, 
which  supply  the  rectum, 
and  oocaxioniiHy  take  the 
plooeof  the  middle  hemor- 
rhoidal artery;  and  veiiical 
branches  to  the  ba»e  and 

neck  of  tlie  bladder.  A-esi-  tVj5>t;L..-^?^-AVt«M' An^^^vMiMh.. 

colffi  seiuinales,  and  pros- 
tate slaml.     Extrrnal  to  the 

^in-n  it  gives  oil'lbecoeey-  J!r*^^mHf<1 '-^f-'-  y  - '- 

gcftl,  inferior  ^Iui4.tal.  comes 

oervi  iifchiadtci,  muscular,  I  \>  7 

and  aniciilar  branches. 

Tiie  coixygeai  bratKh  runs  inward;^  pierces  the  great  gacro-sciatic  ligament, 
and  supidies  the  Gtutem  maximus,  the  intt^ment,  and  other  structures  on  the 
back  of  the  coccyx. 

Tlw  inferior  gluUal  hranchet,  three  or  four  in  number,  supply  tho  Gluteus 
maximtts  musrle. 

The  cones  navi  ischiadiei  is  a  long  slender  vessel,  whieh  aecumpunies  the  grcjit 


•fi.rtt.f^^ 


iKWf  ti'f.-A-if 


■  f^.*.jujt.^m^ 
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sciutic  nerve  for  a  »1tort  dUtanoe;  it  thi-n  pcnctrata?  it,  and  runs  in  its  sal 
to  tlio  lower  part  of  tba  tliigh. 

Tb<j  mmctilar  branches  supply  the  muacleii  on  the  back  part  of  ttio  hip,  anat- 
tomoiing  with  the  {^luteal,  intonial  atid  extomal  circumtiex,  and  superior  per* 
forating  arteries.  • 

Some  articiihr  brawJira  are  diatributcd  to  the  cop»uli5  of  the  liii)-ioint 

The  Gluteal  Abtkry  ia  the  largest  branch  of  ibuinturnul  iliac,  snd  appears  to 
Txj  the  ciontinuation  of  the  pusturior  division  of  that  vcssol.  It  is  a  short  thick 
trunk,  which  passes  out  of  the  pelvis  above  tlie  upper  bonier  of  the  Pyriformis 
muscle,  and  immediately  divides  into  a  superficial  and  deep  branch.  Within  the 
pelvijt,  it  gives  off  a  few  museular  braticlies  to  the  lliueus,  Pyrifonnis,  and  Obtu- 
rator inleFniis,nud  ju«t  previous  to  quitting  that  ciivity  a  nutritious  artery,  which 
enters  ilio  iliuni- 

The  superjiriat  branrh  passes  beneath  tlie  Gluteus  maximus,  and  divides  into 
nnmeroua  branche)',  some  of  which  supply  this  inu.icle,  whilst  otlieni  perforate  its 
tendinous  origin,  and  .supply  the  integument  covering  the  posterior  surface  of  the 
sacrum,  anoMomosing  Willi  the  posterior  branches  of  the  sacral  arteries. 

The  d-rp  brajirh  runs  between  the  Gluteus  medius  and  Gluteus  minimus,  and  sub- 
divides into  two.  Of  ^e8e,\h<i  super  iordivision.  Continuing  the  original  course  of 
the  vessel,  passes  alon^  the  upper  border  of  the  Gluteus  minimus  to  the  anterior 
superior  spine  of  the  ilium,  anastomosing  with  the  circmnfiex  iliac  and  asceudrug 
branches  of  the  external  cironmflcx  artery-.  The  tn/rrior  division  cro««cs  the 
Gluteus  minimus  obliquely  to  the  troclianter  major,  distributing  branches  to  the 
GIntei  muncles,  and  inosculates  with  the  exleriuil  circumflex  artery.  Some 
branches  pierce  the  Gluteus  miaimus  to  supply  the  hipjoint. 

Tlic  lUo-luvibar  Artery  ascends  beneath  the  Psoas  muscle  and  external  iliac 
Tcssels.  to  the  upper  part  of  the  iliac  fossa,  where  it  divides  into  a  lumbar  and  an 
iliac  branch. 

The  lumbar  branch  supplies  the  Psoa.i  and  Quadratus  lumborum  muscles,  anas- 
tomosing with  the  last  lumbar  artery,  and  sends  a  small  spinal  branch  through 
the  intervertebral  foramen,  between  the  last  lumbar  vertebra  and  the  sacrum,  into 
the  sjiiiinl  canid,  to  nupply  the  spin;vl  cord  and  itji  membranes. 

Tiie  iliac  brunch  di-seclids  to  supjily  the  Iliaeus  iDternu;<k  some  oilkcts  running 
between  the  muscle  and  the  bone,  one  of  which  enters  an  oblique  canal  to  supply 
the  diplofi,  whilst  olbera  run  along  the  cre.-*t  of  the  ilium,  distributing  branches  to 
tlie  Gluteal  and  nbilominal  muscles,  and  ana.stomosing  in  their  course  with  the 
gluteal,  eircuraflcx  iliac,  extenud  eircumllex.  and  epigastric  arteries. 

The  Lalenl  Sacral  Arteries  are  u.iually  two  in  number  on  eaoh  side,  superior 
and  inferior. 

The  tiiperior,  which  is  of  large  size,  possea  inwards,  and,  after  anastomosing  with 
branches  from  the  middle  sacral,  enters  the  first  or  second  sacral  foramen,  is  dis- 
tributed to  the  contents  of  the  sacral  canal,  and,  escaping  W  the  corresponding 
posterior  sacral  foramen,  supplies  tlie  skin  and  muscles  on  the  dorsum  of  tboaacrutn. 

The  I'n/eri'ir  hranrh  passes  oblifiuely  across  the  fnmt  of  the  Pyriformis  ranscW 
ftnd  sacral  nerves  to  the  inner  sine  of  the  anterior  sacral  foramina,  descends  on 
the  front  of  tlio  sacrum,  and  ana.stomoses  over  the  coccyx  with  ti>«  sacra  Dieiliu 
and  op])Osite  lateral  sacral  arteries.  In  iLs  course,  it  gives  ofl'  braiKhes,  which 
enter  tno  anterior  sacral  foramina ;  these,  after  supplying  the  bones  and  mcmbraocs 
of  the  interior  of  the  spinal  canal,  escape  by  the  posterior  s-icral  foramina,  and  an 
distributed  to  the  muscles  and  skin  ou  the  dorsal  surface  of  the  sacrum. 


ExTEBSAL  Iliac  Abtebt. 

The  External  Iliac  Artery  is  the  chief  vessel  which  supplies  tlio  lower  limb. 
Is  larger  in  the  adult  than  the  internal  iliac,  and  passes  obliquely  downwanls  and 
outwards  along  the  inner  border  of  tbc  Psoiu;  iuukIc^  from  the  \)ifurcation  of  the 
common  iliac  to  tbc  femoral  arch,  where  it  enters  the  thigh,  and  becomes  tlte 
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lora]  artery.  The  oourse  of  tliis  ves»el  would  be  indicated  by  a  line  drawn 
fixjm  the  left  aide  of  the  umbilicus  to  a  point  midway  between  the  anterior  HUp«- 
rior  epiuoua  process  of  the  ilium  and  the  symphysis  pubis. 

Relatiom.  In  /nnt,  with  the  peritonvum,  sub-peritoueal  areolar  ti«Bao,  th^-, 
iDteetlnc^  and  a  thin  layer  of  faxcia,  derived  from  the  iliac  fascia,  which  6urround9| 
the  axtery  and  vvid.  At  its  origin  it  ls  occasionally  erosscd  by  the  ureter.  The 
gperinatic  vcsttb  desocnd  for  «onic  distance  upon  it  near  its  termination,  and  it  la 
crossed  in  this  situation  by  n  braueb  of  tbc  goiiito-orurul  nerve  and  the  circumflex 
iliac  vein;  the  vas  defervBSCurves  down  along  it.<  inner  side.  Br/iind,  it  is  in  rela- 
tion with  the  external  iliac  vein,  which,  at  the  femoral  arch,  lie;;  at  its  inner  side; 
on  the  left  side  the  vein  vi  altogether  internal  to  the  artery.  ExUntially,  it  re«t« 
against  the  P»o»8  inoscle.  fVom  which  it  is  sctiarated  by  the  iliac  fascia.  Tha 
artery  re.*ta  upon  this  muscle  uciir  I'uupart's  ligamenl,  Nunieroua  lymphatic 
veaauB  and  ^landj  are  fumi<l  lyiug  uu  the  front  and  inner  side  of  the  vessel. 

Plan  or  thk  Rklations  of  thb  ExTl£a^'AL  Abtebt. 

Infnml. 
Peritoneum,  inli-slini's,  tuid  Iliac  fuscio. 
Near         (  Spermiitic  vitmcU. 
Foupnrt's    1  GcDilo-ciurnl  nprrij. 
LigBDH-nt.    I   Uircnmilc'x  iliac  vi-in. 


Ovttr  tidt. 
P«oas  mngnns. 
llia«  roncio. 


hmer  widt. 
Elt««utt  IUm  veto  anil  vu  dcfercna 
nt  fomonil  arch. 


Bthind. 
Kxtcmal  iliac  vein. 

.Anatomy.  The  application  of  a  ligntiiK  fo  the  exti-nml  flinc  may  bn  rcqnirrd  in 
aMVrim  or  Ihii  fcrDnral  urlcry.  or  in  ciucs  of  eccoadiiry  lit'inorrlia|^'.  aftiT  Xhe  lultcr 
lubcca  tird  Tor  |i(iplili'al  unutirimn.  Tbis  tciupI  mny  be  scciufi)  in  any  jiurt  ufils  coii[><e, 
pUug  tifur  ita  upper  t^ud.  on  aceonnt  of  ihe  circuluticm  tbrouRh  the  intcninl  ilific,  luii!  near 
lower  end.  on  accuiinl  of  the  oriirio  of  the  opi^'oetric  nnd  droumllox  iliiic  vc^tcli.  Our  of  ' 
llin  chii'f  poinl"  in  lhi>  ptirformaoec  of  Ihc  opcralwn  i*  to  secnro  ibe  wL-snel  milioul  injury  l»  th« 
pcritoavum.  'Vhe  pulicnt  having  bi'i'O  plucvd  in  tliu  riTumlicnt  position,  an  iucixiiin  »htiuld  bo 
rondt-.  ctrinmPiiciOK  ubonl  uu  iutli  above  Hud  lo  tbe  iiiULT  aide  of  the  nntcrior  Kupirior  smnona 
proccM  uf  tliv  ilium,  uud  rutiuiug  duwnivards  and  onlwiirda  to  Ihu  outer  <'u<1  of  1  oupaH  t  liira- 
nent.  anil  pan^ld  dritii  lla  out«r  half,  to  a  tittle  above  its  inidilte.  The  filiduiiiinul  niuHcli-H  oud 
traanrerraus  fajicia  bnving  l*en  caiitioaKljr  divided,  tbi-  pcrjloncum  shonld  be  •I'pnrutod  fruiu  Ibo 
■Itnc  foMta  and  patWd  toward*  the  pL-lris  ;  und  on  introduriiiK  thu  flngvr  to  Ihi'  bottom  of  tha 
woaod  the  arlrry  muy  be  fell  pnlaalinc  oioug  the  innrr  bordirr  of  the  Psooa  mmolp.  The  wilpniat 
i]tu«  vein  is  Mlualt'd  iiluiiu  thi.'  inuur  iiAv  ut  ihc  atlvTy.  nud  muni  bt?  cuiitiously  Ki^puruled  from  it 
by-  tbc  finger-nad,  or  bundle  of  tbo  huife,  aad  lb<a  aat-urinm  needlu  ahuutd  be  iDtrudui;t'd  on  the 
inner  nil?,  between  the  arleir  nocl  vein. 

CoUaiend  drridalintt.  'I  ho  principal  anaMomooes  in  cnrryinir  on  the  collateral  eirimlntion, 
after  thi«  apulicalion  of  a  lii;uture  tn  Ibtf  exli'mol  iliiio.  an?,  the  ilto.lumbar  with  Ibu  circiimllex 
iliac;  the  jrlateid  with  the  cxlerual  viruumllex;  the  obtumlor  with  Ihi.'  ititvru»l  I'lrcuuillfx ;  Ibo 
aciolic  with  the  nrofiindii  artery;  theimernal  pudle  with  the  esteruiil  pudic.  and  with  the  internal 
ctrcumUcx.  Whro  the  obturator  arise*  frcm  the  epignntrie,  il  n  jupplicd  with  blood  by  branchcii, 
eitber  from  the  uiltiruwl  iliac.  Ihi?  lalirral  nacrnl,  or  from  the  inlcruul  pudic.  Tho  tpigujlric 
reccivM  iiH  Mipplv  from  ilie  iiiiiTual  mumroiiry  and  inferior  iatercoelal  arleries,  and  froia  the 
iat«rD>l  iliac,  by  Uic  aniuttomo>e»  of  its  bninehes  with  the  obliinttor. 

Branefifg.  Besides  several  small  branches  to  the  Psoas  muscle  aad  the  neigh- 
boring lymphatic  glands,  the  external  iliac  gives  ofF  two  branches  of  ccnsidcrablo 
size: — 

Epigastric.  Circumflex  iliac. 

The  epifjattrie  ani-nj  arises  from  the  external  iliac,  a  few  lines  iiljove  Poupart's 
ligament.  It  at  fin<t  desocndii  to  reach  this  ligament,  and  then  aseenda  oblitpiely 
upwards  and  iRwards  between  the  peritoneum  and  tnin^vcrsali^  fascia,  to  the 
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inar^m  of  the  shcsth  of  the  Rectus  muscle.  Havine  perrorated  tbe  8li«ath  .  - , 
ita  ItiwtiT  third,  it  ascends  vertically  upwards  behind  tliu  ilectus,  to  which  it  ur 
distributed,  dividing  una  nnrnvnuis  liniache^  which  uiuutomorio  above  the  tunta- 
licua  with  the  turmiiud  branches  of  thu  iuteruul  lonmintiry  and  inferior  intcrcowtal 
arteries.  It  Ut  acflompaaicd  by  two  vciuri,  which  usuiilly  tiuite  ioio  a  iiiogle  Iruok 
before  their  termiualion  in  the  external  iliac  vein.  Ax  thi:t  artery  ascends  fhna 
FoufMirt's  lignmcnt  to  the  Keuluii,  it  lies  bchiud  the  inguinal  caoal,  to  the  inner 
inde  of  the  ioternal  abdominal  ring,  and  imniudiately  aliove  the  femoral  ring,  the 
vail  deferens  iu  th«  male  and  the  round  ligament  in  the  female  cix»siag  behind 
the  arwry  in  di-swnding  into  the  peK-is, 

Jirawhe*.  The  brunches  of  this  vessel  are  the  cretnasleric,  which  aooompaniee 
the  Rpennatio  cord,  and  supplies  the  C'renio.'^ter  muscle,  anastomoaiiig  with  the 
roermatic  arterv ;  a  pulit:  branch,  which  runs  acroAs  Poupart's  ligament,  and  then 
deaoeoda  behind  tlte  pubea  to  the  inner  aide  of  the  femoral  ring,  and  annstumosc* 
with  oftscU  from  the  obturator  artery;  mttscular  irancAe*,  some  of  which  »n 
distributed  to  the  abdominal  min>elcs  und  peritoneum,  anastomosing  with  the 
lumbar  and  ci  renin  Ilex  iliac  artericjt;  others  perforate  the  tendon  of  the  Kxlernal 
oblique  and  supplj-  the  iulegumetit,  anastonioMng  with  braoohee  of  the  uxterual 
eptgastrio. 

Pe^ulianlirit.  Tin?  ori)[in  nf  ihft  cpi([n»tric  may  taki-  plnfi-  frnm  nny  part  i>r  the  rxtcnul 
Dtu:  bt'lWL'iru  fnuiHirt'ii  titsiiiiicul  nai  lwt>  incliim  buJ  a  bulr  iilioit-  it;  or  il  uiajr  KriHu  Ik-Iuk  tbil 
Ugsiii(>ul.  frutu  the  letuunil.  or  fruBi  1b^  (loi<p  fcoiural. 

UKi'iin  villi  Jiraniki-f.  It  rrriuontlf  urj'i's  fVpm  thi?  cxtirnnl  Iliitc  by  ft  coininon  trank  with 
thi-'  obturator.  .Sump times  Ihc  ppijrmtrif.  nri»p»  from  the  obiurutor,  tbc  InltiT  vcrai-I  IwinR  far- 
liinbt'd  bv  ibt'  ititprtiiil  iliiii.'.  or  llii?  i-pipi.ttrk'  muv  bo  furuit'd  o(  twv  breach^  oue  iWriveil  &om 
ibe  pxicmul  ilbu,  tbo  oibcr  frum  the  micm^il  iliuc. 

The  cirrAtrnjlrx  tliiic  artery  ftrisea  fnuii  the  outer  side  of  the  external  iliac,  oeor^ 
opposite  the  epigastric  artery.  It  a^icenda  oblitjuely  outwards  beliind  Pouputv 
ligament,  and  runs  uhmg  the  inner  snrihco  of  the  crest  of  the  ilium  to  about  its 
middle,  where  it  jiierce^  the  Trun^versalis  and  runa  backwards  between  thin 
muflcle  and  the  Internal  obliiiue,  to  anaittomose  with  the  ilio-1uml>arand  gluteal 
ancriea.  Opposite  the  anterior  superior  spine  of  the  ilium,  it  gives  oft'  a  large 
branch,  whicE  aaccnda  between  the  Internal  oblique  and  Transversalia  moaclea, 
supplying  ihcni  and  anastomosing  with  the  lumbar  and  epigastric  arteries.  The 
circumflex  iliac  artery  is  accompanied  by  two  reins,  whicli,  uniting  into  a  singlo 
trunk,  cross  the  external  iliac  artery  Just  above  Poupurt'a  ligament,  and  ta 
the  external  iliac  vein. 


Fbhoral  ART!:Rr. 

The  Femoral  Artery  is  the  continuation  of  the  external  iliac.  It  commooccs 
immeil  lately  beneath  roupari's  ligament,  midwuy  between  the  anterior  superior 
spine  of  tlie  ilium  and  the  aymphy.^i:)  pubis,  and,  pa.'uiing  down  the  fore  part  and 
inner  side  of  the  thigh,  terminates  at  the  opening  in  the  Adductor  magnus,  at  the 
junction  of  the  mi<ldle  with  the  lower  third  of  the  thigh,  where  it  becomes  the 
popliteal  artery.  A  line  drawn  from  a  point  midway  between  the  anterior  sape- 
rior  spine  of  the  ilium  and  the  symphysis  pubis  to  the  inner  side  of  tba  inner 
condyle  of  the  femur,  will  bo  nearly  parallel  with  the  course  of  tlto  artery.  This 
vessel,  at  the  upper  part  of  the  thigh,  hes  a  little  internal  to  the  head  of  the 
femur;  in  the  li»wer  [Kirt  of  its  courte,  on  the  inner  side  of  the  shaft  of  thU  bone; 
and  between  these  two  points,  the  ves^  is  separated  from  the  bone  by  a  consi- 
derable inl«n-al. 

/n  Uie  upi>er  thtnl  of  the  (hiijh  the  femoral  artery  i."*  very  superficial,  being  covered 
by  the  integument,  inguinal  glands,  and  by  the  superneial  and  deep  faacijey  and 
is  oontaiDcu  in  a  triangular  space,  called  "bcarpa's  triangle." 

Srarpa'g  trianyh  corresponds  to  iho  depression  seen  immediately  below  the  fold 
of  the  groin.  It  ia  a  triangular  suace,  tho  apex  of  which  is  directed  dowuwanis^ 
and  the  sides  of  which  arc  formcu  cxtcnmlly  by  the  Sartoriu*^  internally  by  the 
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Adductor  longus,  and  the  base,  by  Poupart's  ligament.     Tlie  floor  of  lliis  space 

ia  formed  from  without  inwards  l>_v   tliu  Iliatrus,  J*aaas,   Peclineua,   Adductor 

longus.  and  a  small  part  of  the  Atlduclor  bruvia  muscles;  and   it  u  divided 

iato  (WO  nearly  e<|uid  parU  hy  the  fomoral  vi;«»elxv  wlilch  extend  from  the  middle 

of  iU  bn»e  to  its  apex ;  the 

artery  giving  off  in  this  Pis- 231— Surgirai  Auatoiii/ortii«FMiu>ralAri«i7. 

ntaatioii  iu  cutAncoos  and 

prcd\indA  branches,  the  vcia 

reoetving  the  dcop  femoral 

and     interual     sspfaciiuus 

veina     In  tliis  epsuK,  the  

femoral  artery  rests  on  the  ff  ^  ll^^^3l!i£'V^V 

inner  mari^n  of  the  fmnxs 
tnuKcK  which  separati^s  it 
from  the  capsular  ligament 
of  thehip-joinL  The  artery 
in  this  situation  in  crossed 
in  front  by  tbo  crural 
branch  of  the  eenito-crural 
nerve,  and  behind  by  the 
branch  to  the  Pcctincua 
&om  the  anterior  crural. 
Tim  femoral  vein  lic8  at 
its  innvr  side,  between  tho 
margiuD  of  the  Pectiuetis 
and  Psoas  muscles.  The 
anterior  crural  nerve  lies 
al>out  half  an  inch  to  the 
Out«r  side  of  the  femoral 
■rtery,  deeply  imbedded 
between  tbo  Iliacus  and 
Psoas  muscles;  and  on  the 
Biaoos  musele,  internal  to 
the  anterior  superior  spi- 
nous process  of  the  ilium, 
is  the  external  cutaneous 
nerve.  The  femoral  artery 
and  vein  are  incbited  in  a 
strong  fibrous  nheath.  form- 
ei  by  fibniiis  and  cellular 
ttaSQft  and  by  a  process  of 
&*Qia  sent  inwards  from 
the  la.4cia  lata;  the  vessels 
are  -"teparated,  however, 
from  one  another  by  thin 
fibrous  partitiouH. 

/n  the  mid/lU  third  of  (Ac 
fhit)K,  the  femora!  artery  \%  Jlffty^j' BMW-**  '-'■  J "'■■' Jf»rf 

more  deeply  seated,  being 
covered  by  the  iutegameiil, 
the    Hugiorficial    and    deep 

flucin,  an<I  the  Sartorius,  and  in  contmned  in  an  aponeurotic  canal,  formed  by  a 
dense  flbroua  band,  which  extenrtu  transversely  from  the  Vastu.t  intvniiis  to  th 
tendons  of  the  Adductor  longus  an<l  Ailductor  magiius  muscles.     In  ihijt  part  ._ 
its  course  it  lies  in  a  depreaaion,  bounded  externally  by  the  Vastus  intcnms, 
internally  by  the  Adductor  loogus  and  Adductor  magnus.    The  femoral  rein  lies 


AfHr.  Oamtf  Jrfinftr 


/ij»n  AA>hI  XHrf^Jj 
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on  tbc  outer  side  of  tlie  artery,  in  clusi)  ftiJiii.isHion  with  it,  ami,  ttill  more  «3t- 
teriiully,  is  llio  internal  or  Imig  sapiu-ninici  ncrvts. 

Selalioru.  From  ahov*  ilnwnuxinli,  tlie  femoral  artery  rests  upon  the  Psou 
musclar  which  separates  it  from  the  margin  of  the  pelvi»  and  cnjiHiilar  lignmcnt 
of  th«  hip;  it  is  next  separated  from  the  Pectineus  by  the  profunda  vcm«I«  and 
femoral  vein;  it  then  lies  upon  the  Adductor  longus;  and  la^ly.  nj>on  th«  lendon 
of  the  Adductor  miigiiiL'i,  the  femoral  vein  l}eing  intwrposed.  To  iti»  I'nnur  nVfc, 
it  is  in  rtihilioii,  above,  with  the  femoral  vein,  and,  lower  down,  with  lh«  Ad- 
ductor longu.t  and  Sartoriuit.  To  its  t>ttler  stile,  the  Vastus  inlemus  .separates  it 
from  the  femur,  in  the  lower  part  of  ita  course. 

Th.&/emoral  vein,  at  Poupart'a  ligament,  lioa  close  to  the  inner  aide  of  the  artoy, 
separated  Irom  it  by  a  thin  fibrous  partition,  but,  as  it  descends,  gets  behind  tt, 
and  then  to  its  outer  side. 

The  inlrmal  stiphenom  nfrve  is  situated  on  the  outer  ado  of  the  Brteiy,  m 
tho  middle  third  of  the  thigh,  beneath  the  aponeiirotiu  covurin<;.  but  not  withia 
tlie  8h«4ith  of  the  vvssvb.  Sumll  outaooous  nerves  cross  tho  fruui  of  the 
shoath. 

Pe^uliarilies.  Diitihli!  fimaral  rvunilrd.  Four  COW*  » re  nt  prewnt  recorded.  In  vUeh  llw 
fcmurnl  aricry  diridvil  iutu  tvu  truuk«  beiuw  tbc  orifiu  "f  tliL>  prufuiitla,  and  bea«uw  rMohvA 
Dear  ihti  opening  in  ilic  Addiiclnr  mv^nuB,  so  at  1o  iorm  »  siDglc  popliteal  artcrf.  One  vf  then 
occurred  ia  u  pnlicnt  opcnttcd  upon  for  popliteal  uicuriim. 

Change  of  Poulinn.  A  tinular  nnmhcr  or  cnsra  hiire  horn  recniUf^,  in  nhirh  the  fi-moral 
nrtery  w!u  niiuiilcd  ut  tliy  liufk  ofllie  thiirli,  thi.'  vrasi-l  bting  coutinmius  above  with  tlii'  inlcrii«l 
iliac.  eei'upiuK  froru  tbe  pelvis  ihronfrh  tW  pnM  snvro-«(-tutiu  rurauioa.  uml  flccunipuu\iu(^  tho 
ffKal  iciatic  Dorvu  to  tlic  popliteal  tpace,  whcra  iu  division  occarred  ia  the  ukuuI  laaDDur. 

Potilicm  fifth'}  Vein.     Thp  frmom]  vein  is  orrasionnlly  plncrd  nlonir  thi?  inner  »iil*  of  thff  ' 
nrtny.  tkrou^licmt  tilt  tulirv  cxic'iit  o^l^l.'nrp^'s  triitu).'!!!;  or  il  may  bttnlit,  ttu  tlial  a  Urge  nin 
in  placed  on  i-acli  side  of  tbu  arlery  Tor  n  grmtur  or  \i!&a  exti-nt. 

Origin  rf(hii  Pro/mula,  This  «»«!  ocrasionutly  arises  fpoto  ihe  inner  Bide,  and  mftrc  rmrdj. 
IWin  tfie  buck  of  The  common  trunk;  bitl  ihe  mure  iinporlant  peruUnriiT,  In  a  surgical  iHiiai  of 
vi(iw.  i«  ihnt  whicli  Fi'i^ktni  lo  thv  bolght  at  which  iho  vrtarl  arirr*  from  thr  fc-mornl.  In  tbreo- 
founhn  ofn  Inrgtf  numbi'T  ot  cnncn,  it  arojic  bulwrrn  one  and  lw»  incht-s  bt-low  I'liutwrl'i  lii^a- 
inCDt ;  in  a  few  cuouii,  Uic  diilanrc  was  Icm  than  an  iurb  ;  murt-  rarely,  oppo^Ie  lk<'  lifnuaent ; 
and  in  OM  case,  above  Ponpari'^  ll>!uiaent.  from  ibc  extcnml  iUuc.  Ocea«ionalty.  the  distance 
between  the  oritrin  oftho  vmscI  and  I'oupart's  ligament  exceed*  two  iucbcs,  and  in  ooe  c: 
mu  (oaaA  tn  be  u  much  a*  four  iachct. 


Sun/iral  Anatomy.     Cnrnprrifiiin  of  Ihs  frmoml  artery,  which  i>  conttanlly  roqiiiHtp  in  am- 

Iiutationa  or  olhi-r  operulious  mi  ihu'  lower  tinib.  ii  tncisl  rlTrcluuUT  made  imiocdiiitt'ly  bclow 
'oupart'B  ligament.  In  1I1I8  tiitiiutlou,  iLe  nrtery  is  very  t>uperfidu.  and  is  >n«fely  tct>araleil 
from  tlw^  mnrgin  of  ihu  ncrlnbitliim  nnd  front  of  the  hpsu\  ot  the  femar,  by  lbs  Psoas  DUhIc  :  >a 
tbul  lliv  Kurgi'ou.  by  meanii  of  hia  thumb,  or  niiy  other  n-slttinf[  body  mnv  cffi-ctnolly  control  lb* 
circulutiou  ibroiigli  It.  This  vcpBel  inuy  alno  bo  oomprOBM'd  in  ihe  midlife  third  of  the  thigh,  bj 
placing  a  compress  over  the  artery,  beoeaih  the  luurniijiieC,  and  directing  tbe  presnre  (torn 
williin  oalwarila.  nona  lo  cnmpren*  the  vrtcfl  (in  I  lie  innrr  n'ule  of  the  shaft  nf  the  innar. 

The  a]ip!i"ilion  0^  a  U./al'irr.  to  the  fi'moral  Briery  may  be  rr(|uired  in  caai-*  of  wonnJ  or 
iLueurieim  of  the  artcrici  of  the  \i:g.  of  the  poptilcal  or  femoral :  and  the  vesnel  miiy  Ix'  expoaed 
and  tii'il  in  any  purl  of  its  coiime.  The  ictvat  depth  of  Ibis  vessel  in  the  l<~<ver  pnri  ofite  covtw^ 
ilH  cloM!  connection  with  imporlnnl  slriti'tnre^.  and  the  density  of  il*  ahenlh.  n^nder  the  o|>erstioa 
in  thin  xiluniion  one  of  mach  grrnler  difliculty  than  the  npplicatiou  of  a  li^lur«  at  its  appW 
part,  where  it  is  more  supcrGcial. 

LigalJvn  of  the  femonil  arien-.  wilhiu  two  luebea  of  ita  origin.  Sa  BSQsltv  eonsiderMi  T«t7  noMfe, 
on  account  of  the  eonnoelion  ofhiri.'C'  bmncbes  with  it.  the  epinras trie  anil  circnmQex  iliac  arising 
jn«t  above  it*  origin ;  tbe  profundn.  frem  one  to  two  inchei)  iielnw;  occniionnlly,  alM.  one  of  the 
drcnmflei  arlericji  ariw*  from  Ihe  vp»i^1  in  the  tnlenpnee  between  ihete.  The  proAindn  s»i 
IlUMariseB  higher  ihim  the  point  aliove-meuiioned.  and  ruri'Iv  bciwvcn  two  or  three  iarhe* 
on«  ease  four)  below  Poupart's  ligament.  It  wonlil  ojipenr.  tben.  that  tbe  moM  farorablr  litua 
tion  ft>r  the  application  of  a  ligature  lo  thla  Toutel  is  between  four  and  lire  Inchet  from  itn  point 
of  origin.  In  order  lo  expoan  tbe  artery  in  tbut  situation,  an  inciMoo.  h«lwe«n  two  and  thrca 
bcfasa  \otig,  shonlit  be  made  iu  the  coimc  of  tfac  Teasel,  the  patient  Uing  in  lb«  rccoBiheni  poft 
lioa.  wllfa  tbe  limb  (lightly  Hexed  and  aliducled.  A  large  vein  ts  frequently  met  wilk,  puatnx 
■D  (be  courao  of  the  artery  to  Join  the  Mpbcua ;  this  must  be  avoided,  and  Ike  fssda  latit  twriqK 
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cMilioiul; iltTidcd,  And  thr  ^Krlorms  Ftpowd,  ihtx  rnnndR  mtint  bn  drnicn  onlmnlii.tn  nnlcr 
to  Tally  eipMe  Uie  *)ieiilh  of  Ihp  vi-ssi-is.  'I'lii-  fingrr  l>eiuK  iniroducud  lul'i  ibr  wuiiuU.  und  tbe 
pulvHtitiD  of  ibe  fti1«i7  felt,  tbe  nbvutb  should  Ih!  dividvil  uvtr  ii  tu  u  euftii-if  at  cxu-nt  M  allow  of 
Ihi-  mlri>diirtii>n  of  tM  tigatnrc.  but  iiu  further;  ollici'wise  tbc  oiitfilion  of  ihc  cunW  iif  ihcTwsd 
mitf  hr  int<;rr(;n!(l  with,  or  mnscnkr  brniich<-s  which  ni'ini'  rmm  ihi-  vciiiifl  nC  irrcgubr  ialt-rrals 
ntttv  be  divijud.  Id  thji  putt  of  the  upcrnlion.  n  mniill  u«rvL'  whitb  iTunavM  the  ubi-ath  shuuld 
be  i>viii(ti.-d,  Tbc  auvuriuin  ni^edlo  must  b<^  I'liri' fully  iiitrndui'i'd  ittid  kvpt  close  tu  iltw  ttwry.  to 
AToid  llir  femoral  vein,  vhicli  tie»  bohiiiil  the  vw»e\  m  tliiit  part  of  lis  cnuriic^. 

T(i  rxpoie  tho  arlerv  in  llir  middle  cif  tbe  thigh,  nn  Ineiaion  iihnuld  in-  mudr  Ihrou^'h  Ihrinlc^ni- 
iiMiit,bet«««a  tlinxuod  four  intrht-s  in  li^ngtih,  ovlt  <h«  inner  mikiiim  of  thr  Sarinrint.  lukioKciirc 
lo  avoid  ifce  iatvniiil  Huphtuous  vl-iu,  ibi-  mioitiioa  of  w!uth  inav  b«  Brvvjouiily  knowii  by  I'din. 
pwriHK  U  fcighw  up  ia  the  tliigh.  'IV  fimiin  ktu  liiLiicij^  bwu  divided.  Kud  Ibu'Surturiu^  inuscle 
expowo,  it  *b«uld  hv  diuwn  omwurde.  when  the  fttruu;.'  fiisebi  which  m  <ilret<'h«d  uuivrSH  from  the 
Addaeton  to  Ihc  Viutn*  inii-miiH,  nill  be  e\poHcd,  nod  mast  be  freelj  divided ;  the  Kb<'Bih  of  tbu 
t«smU  b  tiuw  svuo.  «tid  mud  be  opi'iic-d.  luid  thn  arlerv  xecutvd  bv  fagsmg  thr^  nrmiriiiiii  HM-dto 
bel«*«l  the  v«o  aoil  arlerv.  in  llie  direction  from  within  oulwntdi.  The  feinotul  »«iD  io  thU 
utmtioD  lioB  00  the  vut«r  wde  of  the  urKiry.  the  luiii;  BnpbvnuuH  utrvu  ou  its  autvrior  ud  onter 
■idu. 

It  hai  been  wen  that  the  femora!  artery  occuioDnllj*  divides  into  two  tninks,  below  the  orijtia 
of  the  prcfuudii.  If,  iu  Ihe  operalion  for  lying  the  femoral,  iwo  vesseU  ure  met  with,  the  aurireou 
riMWid  ullemulely  cuiunreas  em-h,  in  order  to  aieerliiin  which  reue]  is  voiiuei.'(ed  with  the  itneii- 
rinmnl  lumor.  or  with  Ine  bleediu^  from  ihi?  wound,  aud  ibut  one  ouly  tied  which  coiitruU  It,  if, 
bowuver,  it  ia  nei^eisury  to  compreM  bulb  veneU  before  the  circa latioD  in  the  tiimvr  ii  eontrolUil, 
bulb  ahuuhl  be  livd.  aa  it  would  h<:  probable  llut  tbcj'  bad  become  n;uiut«:d,  u  ia  mcQtiuaed  ubovo. 

CoOaltral  CirmlcUiorK  The  principal  amnta  in  eanTinjr  on  the  collateral  uircalallon  after 
ligauir*  of  tbe  (riaoral  artery  are.  accordtns  to  Sir  A.  Cooper,  as  foKowH  ;■ — 

"Thu  artctia  profunda  formed  the  new  ehauuel  fur  the  blood."  "Tfao  first  artery  rent  olT 
patsed  dowa  cIom  to  tbn  bock  of  ibo  thi(,'h  bone,  and  eoicrvd  the  two  snperior  articular  bruuchus 
of  Ibe  poptlt«al  artery." 

"Tbo  8rr«nd  new  large  veKip!  nriainR  from  the  profunda  at  the  Muno  pnrt  with  Ibo  former. 
paMcd  down  by  rhe  iuoer  side  of  [he  ]liue|)a  inuacle.  tu  iiu  srlvry  of  the  popllteul  which  wiis  di»- 
tribated  to  Ihc  lius  Irocnemiua  mimde;  whdvt  a  third  artery  diridiDg  ilit«mv«ral  hram-hej^  paiMd 
down  with  lh«  leiatie  nerve  beliicd  the  kiieegoint,  nnd  Home  of  Its  bmnehes  united  Ihemselrea 
with  the  inferior  artiuulurartcricH  of  thepophteid,  with  some  revunvnl  bmnchejiof  ihoae  urtcriea, 
with  arUrios  paaalog  to  Ibe  lia»trocneniii,  und,  lutly,  with  ibo  origin  of  tbe  antcnor  aud  punierlor 
tibjal  artvries." 

■•  It  appmra  then  that  it  i»  those  bmnches  of  the  proftindd  which  accompany  iho  iclatlc  nerve, 
tliat  are  tbu  priucipol  supporlcra  of  the  new  circuklioo." 

Branchea.    Tbe  bntccbca  of  tbo  rvmoral  urtury  aro  tbu 

Superflciiil  epignslric. 
Superficial  circumflex  iliac. 
Superficial  ext«ma]  piidic. 
Deep  external  pudic. 

{Kxtcmal  circtimflcx. 
iDtcrnol  circiunflex. 
Tlircc  perforating. 
Muscular. 
Anastomotica  magna. 

rtiperfictal  epiyastrie  arises  from  the  femoral,  about  luilf  a&  incli  below 
Poupart'a  ligamcut,  and,  passioz  through  the  saplienouit  opttQiog  in  t]ie  fiLscin  lutn, 
ascends  on  to  the  abdomen,  In  too  superficial  tascia  covenng  tbe  Exlental  oblique 
mosclc;  nearly  an  high  as  the  umbilicus.  It  diiitributes  lirancbes  to  tbe  inguinal 
glaodii,  th<!  sapcrficial  fajwia  and  integument,  aDa.stomoAing  with  branchcii  of  the 
deep  epigastric  and  internal  mammary  arteries. 

Tbc  tuperjiciat  ctrcumjUx  iliac,  the  smallesi  of  the  cutaneous  branches,  aris&i 
close  to  the  preceding,  and,  piercing  the  fascia  lata,  runs  outwards,  parallel  with 
Foupart'»  ligarnvnt,  as  fiir  as  tbe  crest  of  the  ilium,  dividing  into  braucbct!  which 
aup])ly  tb«  intv^mcnt  of  the  groin,  the  superficial  fascia,  and  inguinal  glands, 
anastomosing  with  the  cirotunflcx  iliaci  and  with  the  glutval  and  extcnuil  circum- 
flaxaneriea. 

'  Mi<lie<>-Chirttrgioat  Traiuaetioni,  vol.  ii.  1811. 
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Yiie  superficial  fxlumal  jrutiic  (gnperioT)  nrii^cs  tVom  the  inner  lude  of  the  fcmo 
anory,  cloae  to  th«  preceding  vefwlii,  aiKt,  at'Uir  pierning  tlie  Jiu»cia  liita  at 
saphenous  opening,  pa-isej^  inwards,  aoraos  the  spermatic  cord,  to  be  distribuied  to 
the  integument  on  the  lower  part  of  the  abdomen,  and  of  the  penis  and  SLTotum 
in  iim  male,  and  to  the  labia  in  the  femuto,  anastomosing  with  branches  of  the 
internal  pudic. 

The  (irfp  frtemal  pudic  (Inferior),  more  deeply  seated  tlian  the  preceding,  pioaeee 
invrurd^  ou  the  Pouliucus  iniiKele.  covered  uy  the  fiucin  lata,  wbieh  it  pierces 
oppoadtti  the  ramus  of  tho  pubey,  its  bnineltes  being  dt»tribu(tfd.  in  the  inal«,  to 
the  int«gumcut  of  llic  scrotum  and  perinajum,  and  in  llic  female  to  the  labium, 
anantoinosing  with  branohoa  of  the  sujierlloial  perineal  artery. 

The  Proki'Xda  Feuoris  or  Deep  Femoral  Artery  nearly  equabthe  size  of  the 
superfieial  lemoral.  It  arises  from  tho  outer  and  baek  part  of  the  femoral  artery, 
&om  one  to  two  inches  below  Poupart's  ligament.  It  at  first  lica  on  the  onter 
aide  of  the  superticial  femoral,  and  then  passes  beneath  it  and  the  femoral  vein  to 
the  inner  side  of  the  femur,  and  terminates  at  the  lower  third  of  the  thigh  in  a 
small  branch,  whieh  pierces  the  Addoetor  magmis.  to  be  distributed  to  the  Flexur 
muscles,  ou  the  buck  of  the  thigh,  tmustom using  with  brimehcs  of  tine  p»ijliteul 
and  inferior  perforating  arteries. 

Rflatioju.  lifJtiwl,  it  lies  first  upon  the  lliacus,  and  then  on  tl»  Adductor 
brevis  and  Ad<luet'.)r  iiiagnu.t  muscll^'«.  Ih  fwnt,  it  ia  separated  from  the  femoral 
artery,  above,  by  the  femoral  and  profunda  veins,  and  below  by  the  Adductor 
longus.  On  its  outer  aide,  the  iusartiou  of  the  Vastus  intcraua  sepstiates  it  ttom 
the  femur. 


PULS  OF  THE   RkLATIOXS  OP  THl   PBOFCSBA  ABTEBT. 

fn  front. 
Femornl  an'1  profanda  Tciai. 
Adductor  loDgu*. 


Ovier  m'dt. 
TmUu  intornu. 


Bthind. 

lUaou*. 

Addactor  brtTig. 
Adductor  mngnnii. 

The  External  Circfimfiex  Artery  supplies  the  muscles  on  the  front  of  the  thigh. 
It  arises  from  the  outer  side  of  the  profimda,  ]ias.'»ea  lioriuoniaily  outwanis, 
between  the  divi.tion.><  uf  the  anterior  crural  nerve,  and  beniiatli  the  Sartorius  and 
Bectus  musulos,  and  divides  into  three  «ct8  of  branches,  ascending,  transverso,  uid 
descending. 

The  asc^uling  braneh^a  pass   upwards,  beneath   the   Tensor  vagima  femorit 
■  masclo,  to  the  outer  side  of  the  hip,  anastomosing  with  th«  terminal  br 
of  the  gluteal  and  circum6cx  iliac  arteries. 

Tho  dacmdinf)  branekes,  three  or  four  in  number,  pasa  downwards,  beneat 
the  Rectus,  upon  the  Vasti  musclos,  to  which  th^v  arc  distributed,  one  or  tu 
paasing  beneath  the  Vaatoa  externus  aa  far  as  the  knee,  anuMomotuag  with 
superior  articular  brancbeo  of  tho  popliteal  artery. 

The  transvfnf  branrhrs.  the  smallest  and  least  numerous,  pass  outwards  over 
the  Crureus,  piereo  the  Vastus  c.ttvmus,  and  wind  round  the  femur  to  its  bock 
part,  just  below  the  great  troch.tnt<;r,  auasb>mosi»g  at  the  Itack  of  the  thigh  with 
the  internal  circumflex,  sciatic,  and  superior  perforating  arteries. 

ITie  Irtltmal  Cirrumjlex  Artery,  Bmaller  than  the  exlern»l,  arises  from  the  inner 
and  back  part  of  the  prohinda,  and  winds  round  the  inner  side  of  the  femur. 
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between  the  Pecilneus  aocl  Psoas  muscles.    On  rcacbinR  the  tendon  of  the  01 
rator  exiernus,  it  <liTides  into  two  Ijninchcs ;  one,  uscciuliiig,  is  distributed  to 
Adductor  rauacles,  the  Qracilis,  niid  Obturatur  extcrmis,  aiiasloiuotiiiig  with  tho' 
obturator  artorv,  the  other  descending,  wiiich  [ia.-<^»  be»<»th  th«  Adductor  brevtS) 
to  supply  it  and  the  great  Adductor ;  the  continuation  of  the  ve»i»el  pawdng  \mak- 
wards.  betwe«a  thtt  Quadratus  femoris  and  upper  border  of  the  Adductor  tnagna%j 
anastoiDosiog  with  the  sciatic,  external  circumflex,  and  superior  perforating  arteJ 
rica.     Opposite  the  hip-joint,  this  branch  gives  off  an  articular  vossci,  which 
enters  the  joint  beneath  Uie  transverse  ligumL-nt ;  and,  alWr  Gupplying  tho  adipose 
tissue^  posses  along  tlie  round' ligntnuitl  to  tho  head  of  the  bone. 

The  Perforating  Arteries  (tig.  230),  iMually  thrwj  in  nuinlwr.  iirc  so  called  from 
their  jterforaling  the  tendons  ot  the  Adductor  brevi:*  and  Adductor  niagnus  muscles 
to  reach  the  back  of  tho  thigh.  The  first  is  given  off  above  tho  Adductor  brevi^ 
the  second  in  front  of  that  muscle,  and  the  third  immediately  below  it. 

The  firH  or  superior  perforatinij  artrry  pas-wa  backwards  between  the  Pectioev 
and  Adductor  brevis  (sometimL-s  perforates  the  latter) :  it  then  picrrcea  the  Addt 
tormagnus  dose  to  the  linm  a^pera.  and  divides  into  branches  which  supply  both 
Addactora,  the  Biceps,  and  Gluteus  maxuniia  muaclo;  anastomosing  with  tho 
Miatic,  internal  oiroumtlex,  and  middle  perforating  arteries. 

The  stcorul  or  vuddU  per/oraiing  artrry,  larger  than  the  first,  pierces  the  tendoD 
of  the  Adductor  brevis  and  Adductor  maguus  muaclcs,  divides  into  Hsceiidiu_ 
and  descending  branchi!;!,  which  sujiply  the  Flexor  mu^cle-s  of  the  thigh,  aiia«t<v' 
tnosing  with  ihe  superior  and  inferior  perforantes.     The  nutrient  artery  of  tlie 
femur  is  usually  given  off  from  thi.4  branch. 

The  third  or  inferior  per/oratina  arleri/  ia  given  off  below  the  Adductor  brevis ; 
it  pierces  the  Adductor  maguus,  and  divides  into  branches  which  supply  the  I-'lexor 
muscles  of  the  thigh,  anastomosing  with  the  perforating  an^ries,  above,  and  with 
the  terminal  branches  of  the  profunda,  below. 

Mwciilar  Branches  are  given  off  from  tho  supcrfieial  femoral  throughput  ita 
entire  course.  They  vary  from  two  to  seven  in  number,  and  supply  chiefly  the 
Sartorius  and  Vastus  intcrmia. 

The  Amulomotica  Mwjna  arises  from  the  femoral  artery  just  before  it  passes 
through  the  tendinous  opeuing  in  the  Adductor  magnus  muscle,  an<l  divides  into 
a  superficial  and  deep  branch. 

The  iuperfieial  branch  accompanies  the  long  saphenous  nerve,  beneatli  the 
Sarioriu.i,  and,  piercing  the  fascia  lata,  is  distributed  to  the  integument. 

The  tUep  bram-k  descends  in  the  suliatance  of  the  Vastus  intcmus.  lying  in  front 
of  the  tendon  of  the  Adductor  magnoi^  to  the  inner  side  of  the  knee,  where  it 
anastomoses  with  tho  superior  internal  articular  artery  and  recurrent  branch  of  the 
anterior  tibial,  A  braiiuh  from  this  vussel  crosses  outwards  above  the  articular 
Boriiuia  of  the  femur,  forming  an  aua^tomotic  arch  with  the  superior  external  arti- 
cular artery,  and  supplies  branches  to  the  knee-joint. 


k. 


Thb  Poplithai.  Spacb. 


'ittn^inn.    A  vcHicnl  inruinn  about  ci^cht  incbi^s  in  Icoj^h  nhonlil  Iw  mndc  along  the  back 

part  of  the  Isnee-jciml.  ci-nuc-cd-d  above  nnd  Iwlow  by  n  IniiiBv^rne  intislcu  jiiLuiDg  from  the  laaoBJ 
to  tbc  outer  Bidv  of  iho  Iitub.    Tbi-  flaps  of  integument  included  betwcca  these  incision;]  ahonb' 
be  ieQ«ctcil  ia  tbo  direction  Hhoira  in  ng.  Itlll. 

On  removing  the  integument,  the  superficial  fascia  is  exposed,  and  ramifying  ir 
it  along  the  middle  line  are  found  some  filameuls  of  the  small  sciatic  ncrve^  aod^l 
towards  the  inner  par^  some  oflsets  from  the  inlernal  cutantsoua  nerve. 

The  superficial  fascia  having  been  removed,  tlie  fascia  lata  is  brought  into  view. 
In  this  n^oD  it  is  strong  and  deow.  being  strengtliened  by  traniiver.^  fibres,  and 
firmly  attached  to  the  tendons  on  the  inner  and  outer  siaas  of  the  space.  It  la 
perforated  btlow  by  the  external  saphenous  vein.  This  faiwia  having  betm  reflected 
oack  in  the  same  diroetioa  as  the  mtegumcnt,  tho  small  sciatic  nerve  and  external 
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MpliQnou»  vein  are  seen  iinrQediatelv  beneath  it,  in  the  middle  lino.  If  the  looie 
UUjxwe  tbuiu!  id  now  removed,  the  booiidaries  and  contcuts  of  the  epnco  may  be 
examined. 

lioiaularm.  The  popliteal  space,  or  the  ham,  occupies  the  lower  third  of  the 
thigh  and  the  upper  lil\h  of  the  log;  c^ctciidiDg  from  the  aperture  in  the  Adductor 
magnus  to  thu  luwer  hurder  of  the  Popliteus  muscle.  U  Iri  a  loxvnge^haped 
«paoe,  being  widest  nt  the  liovk  part  of  the  kuee-joint,  and  deei>e«t  above  the  ajti- 
cular  end  of  tbo  ft-mur.  It  is  buundtKl,  externiilK',  above  the  joint,  by  the  Bioepfl. 
ODd  below  the  articulation,  by  the  i'lantarU  and  external  liead  of  the  tioHroc- 
nemius;  iiiternidly,  aliove  tlie  joint,  by  the  Serai •merobrimojiu.i,  Semi-t«n- 
dinosUH,  Gra<;ilis,  and  Sartoriua;  hetow  the  joint,  by  the  inner  head  of  tha 
Gafltrocnemiufl, 

Above,  it  is  limited  by  the  apposition  of  the  inner  and  outer  haraistring  muscles; 
bolow  by  the  junction  of  the  two  hoods  of  the  Gastrocnemius,  The  floor  ia 
formed  bv  the  lower  part  of  the  posterior  surfnco  of  the  shaft  of  the  femur,  tho 
posterior  li  gum  cut  of  the  knee-joint,  the  upper  end  of  the  tibia,  and  the  fascia 
eovering  the  Popliteus  muscle,  and  the  space  is  «ovcre<l  in  by  the  fascia  lata. 

CmUrnt*.  It  contains  tlie  popliteal  veaseU  and  their  branches,  together  with  th« 
termination  of  the  external  saphenouR  vein,  the  internal  and  external  {x^pliU'al 
nerviM  and  their  branches,  the  small  sciatic  nerve,  the  articular  branch  from  the 
obturator  nerve,  a  few  smaU  lymphatic  glands,  and  a  considerable  quantity  of  | 
loose  adipose  tissue. 

Poaclion  of  contained  parts.  The  internid  popliteal  nerve  descends  in  the  mid 
lino  of  the  space,  lying  su])erQi;iH],  aud  a  little  external  to  tho  vein  and  artery. 
The  external  popliteal  nerve  dcseeuihi  on  the  outer  side  of  tlte  spae«,  l^nng  cloee 
to  the  tendou  of  the  Biceps  muscle.  More  deeply  at  the  bottom  of  the  i-paoe  aro 
the  popliteal  vessels,  the  vein  lying  rjuperllcial  aiid  a  little  external  to  the  artery, 
to  wiiicli  it  is  closely  united  by  deni*e  areolar  tissue ;  sometimes  the  vein  is  nlaued ' 
on  the  inner  inateftd  of  the  outer  side  of  the  artery :  or  the  vein  may  be  double, 
the  artery  thenlyingbctwcea  them,  the  two  veins  being  usually  connected  by  i^liort 
tran.«verse  branches.  More  deeply,  and  cIom:  to  the  surface  of  the  bouc,  is  the 
popliteal  artery,  and  passine  off  fn>m  it  at  right  angles  arc  its  articular  bmnelies. 
The  articular  branch  (Vom  the  obturator  nerve  destoencbi  upon  the  popliteal  artery 
to  supply  the  knee ;  and  occasionally  there  is  found  deep  in  the  ^pace  an  articul^ 
filament  iVom  the  great  aciatio  nerve.  The  popliteal  lymphatic  glands,  lour  or 
five  in  number,  are  found  surrounding  the  artery ;  one  usually  lies  superficial  to 
the  vessel,  another  is  situated  between  it  and  the  bone,  and  the  rest  are  placed  on 
either  side  of  it.  In  health,  these  gl.inds  arc  small ;  but  when  enlarged  and  indu- 
rated from  inflammation,  the  pulsation  eonimunieated  to  them  fix'in  the  popliteal 
artery  m»ke«  theiu  resemble  ao  closely  an  aueurismal  tumor,  that  it  requirce  a 
very  careful  exuinioatioQ  to  discriminate  between  them. 


POPLITKAL  AkTERV. 

The  Popliteal  Artery  cnmmonces  at  the  termination  of  the  femoral,  at  thol 
Opening  in  the  Adductor  magnus,  and,  piLi.iing  obliquely  downwards  and  outwards 
behind  the  knee-joint  to  tho  lower  border  of  the  ropliteus  muscle,  divider  into 
the  anterior  and  posterior  tibial  arteries.  Through  this  extent  the  artery  lio  i 
the  popliteal  space. 

In  its  oounK;  downwards  from  tho  aperture  in  the  Adductor  magnus  to  the  lower 
border  of  the  Popliteus  muKile,  the  Popliteal  artery  (fig.  232)  rests  first  on  the 
inner,  and  then  on  the  posterior  surface  of  the  fi-inur;  in  the  middle  of  its  courao, 
on  the  posterior  ligament  of  the  knee-joint;  and  below,  on  the  fascia  covering 
the  Popliteus  mui<clo.  StijurfieuiUy,  it  is  covered,  above,  by  the  Scmi-membra- 
nosus ;  in  the  middle  of  its  course,  by  a  quantity  of  fat,  which  separate*  il  from  iha 
deep  fascia  and  integument;  and  below,  it  \a  overlapped  by  the  GaMrocuemiufc 
Plantoris  and  Soloos  muscle^  tbo  popliteal  vein,  and  the  internal  popliteal  nennb. 


POI'LITKAL. 
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Ite  popliteal  vein,  whivli  is  intinriiiteljr  nUnohcd  1o  llie  nricrj.  lies  enporfioial  aad^ 
cxieiu^  u>  it,  iiutil  uvar  its  terminntioD,  when  it  ctim^s  it  atiil  Vvs  to  ite  iao 
side.    The  |><>[ilitual  norvo  ia  still  more  su|>erlicial  atid  external,  cTOasioKi  Ikiwuvlt, 
the  9ncTy  \ivl'>w  the  joint,  and  lying  on  ittf  inner  aide.     Lateralltf,  it  is  bounded 
hy  the  musole«  which  form  the  boundurics  oi'  the  popliteal  space. 

Peetdiaritifa  m  poipt  of  dtvimon.  OccmioDftllv  tlin  poplilenl  nrlt'ry  divjilc*  pTfmaiQrclf  Into 
iu  iNBUBftl  bnQCluts;  ihu  di virion  occars  mod  friKjui'iilEy  opijoiiu;  the  Icncu-Jomt. 

^•iRWlt  hrtTt'hn.  TK\»  nrtcry  gnmctimcji  diiidiM  icln  ttie  nutcriur  tibial  and  peroneal,  tlw 
iMsl^rriflr  liliinl  hviaa  waoiioir.  oi  viTy  siiuill.  In  u  vms^o  eaM,  ikia  artery  dlviJui]  l&tv  liiree 
DFBScfav*,  the  untcriuf  aiud  puiitertiir  tibiul.  uuJ  {wrun^ul. 

Surgical  Anatomv,  Ligation  or  ihe  poplliMil  arlpr;  la  required  in  cnsv*  of  wound  of  lliat 
TCBmI,  bat  for  anennsm  of  lh[>  pooicnor  tiliiul  it  is  prpfr nibU  to  tie  Ui«  siiiKTlirbl  f>-ni«nl.  The 
popliteal  tni^  be  tied  in  the  iipprr  or  Inner  pnrt  «f  iU  eoune;  bnt  in  the  tnidillf  of  ihi?  npacc 
the  nperalioo  In  altcmlcd  with  conuibniblt'  ilillirulty.  fnim  ihu  great  dc'plh  of  tbu  nrlvty,  nnd 
from  Ihe  i-xlri'ini.-  lieHrea  of  ti-nilon  of  ili  luli'rnl  bouuduries.  ' 

In  utAvr  lu  export-  lht>  Teatwl  iu  Ihi-  upper  purt  of  ilH  I'uunic.  tbn  pnlti!Dl  alinuld  be  pluved  in 
the  pr>Tnr  pimtlk'n,  ni1h  lh«  limb  cxli'niled,  Au  locisiiiu  ubiiiit  ihri-i-  lutbt-s  iu  Ii.'D|;th  tboiild  ihvn 
be  mniii-  ihrmiKh  ihe  inli-KiiniPnl.  ilonz  liip  pONii-nor  maririn  of  the  ;?i'nii.nie»iliriiuusiM,  and,  llifl 
fuiria  \a,Xa,  huviuf*  \itv\i  illridi'd.  tblH  TniiKrio  mii^l  ho  dra>rn  inwnrds.  vihea  the  pnlsnlioD  oftbo 
\riaA  will  Iw  dftftti'd  wtlh  the  linj(er:  the  ikttp  lies  on  ihe  outer  of  filmliir  lirtc  of  the  artcrf, 
the  vein.  Biij>erfloiiiliin>l  also  to  it*  outer  nit:;  bnvini;  ciiiitiously  m-pnnifi'd  ll  rnim  thif  nrlvry, 
ibe  ani-uriHu  nwdiii  nhould  be  pMsod  arouud  iho  lulti-r  vvfsvX  from  without  iuwEirds. 

To  QKpcuc  the  vc-«i"c>l  in  the  liiwcp  part  of  its  tourne.  where  the  arterv  lien  lietween  tlie  two 
iMuliof  the  tiiutrot^ninniu!!.  ihe  pniiciit  iifaoiilil  ho  plnced  in  iIr^  ^amr  poMllon  as  in  ihr  preceding 
op«rjliun.  An  1HC18IUU  should  tlifn  be  made  Ihronch  ihe  integnnicnl  iu  the  middle  linr,  eom- 
Oieni'tnij;  opp<iiite  the  hi'od  of  the  koeojciint.  cure  hi'iu^  Inkeo  to  utuhI  the  extt^ruiU  aupheuouH  iria 
and  Bervp.  After  dindine  ihi;  deep  i^Hciu  and  sepuniiiug  some  donee  colliilar  monibrano.  Ihe 
artery,  vein,  nod  nerre  will  be  expoied.  Hiwcvndinir  between  the  two  hradi  of  the  (iftilropnemiiin, 
Soow  tnnMudar  brani-hes  of  ihe  popliteal  nboiild.  it'poujlile.heavoided,  or.  if  divided,  lied  immedi- 
alriy.  The  leg  brioK  0'>n  ttexvd.  lu  order  the  more  cITec tuutly  Iu  SL-ptirule  \\ve  two  liL-itds  of  the 
OaelrocaemiaR,  the  nerve  ^honld  be  drunn  itiwurd^  and  Ihe  vein  outwonls,  and  the  aneuriiiiii 
ntedic  puicd  between  the  orirry  and  vein  from  without  inwards. 


The  branches  of  the  popliteal  artery  are  the 


Cutaneoitii. 

Superior  external  articular. 
Superior  intenial  articular. 
Azyfios  articular. 
Inferior  external  articular. 
Inferior  internal  articular. 


The  tuperior  museular  bramlies,  two  or  three  in  number,  arise  from  the  upper 
part  of  the  popliteal  artery,  ami  arc  distributed  to  the  Yasltts  e.^lernua  and  Flexor 
muscles  of  the  thlf^h ;  anastomosiug  with  the  inferior  perforating,  tuid  tcrtniuul 
branches  of  the  prolYmdn. 

The  infmor  musrular  ot  rural  nro  two  lar^e  bmnchcs,  which  are  distributed 
to  Ibo  two  head.i  of  the  Oafttrocuemin:*  and  IMantaris  nmsclea.  They  ari.se  from 
the  popliteal  arterv  opposite  the  knee-joint, 

CiUariMHs  braif-hes  (lescen<i  on  each  side  and  in  the  middle  of  the  limb,  between 
the  Oaatrocnemius  and  integument;  they  ariae  separately  frora  the  popliteal 
artery,  or  from  some  of  ita  branehea,  and  supply  the  integument  of  the  calf. 

T^e  SHpwt«r  articular  arli^ies,  nvo  in  number,  arise  one  on  cither  side  of  the 
poplitenl,  and  wind  round  the  femur  immediately  above  its  condyles  to  the  front 
of  the  Icnec-joint. 

The  inlemal  branch  passes  beneath  the  tendon  of  the  Adductor  muprtiu'",  and 
diTtdea  into  two,  one  of  which  suppliea  the  Vastus  intcrnuis  inosculating  with  the 
aoiutoiuotiea  magna  and  inferior  mlvrnal  articular;  the  other  ramifies  cloae  to  the 
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ARTERIES. 


Fig.  231— Ttin  rdptllMl.  pMl«rior  Tibial, 
wd  P«rou«Kl  Artcriiw. 
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sor&cd  of  the  femur,  supplying  it  and  the  knee-joint,  and  anastomcaing  with  tbe 

saperior  external  articular  artery. 

Tho  fxttrttai  branch  parses  aWvc  the  outer  condyle,  bciirath  the  tendon  of  tbe 

BicepH.  uiiu  <livi<le«  iuto  a  superficial  and 
deep  bntiitih :  tho  supcr^cial  branch  sup- 
plies the  YaxtUK  externum  and  aoastomoses 
with  thu  deitcending  braneh  of  tlie  cxter- 
tuil  circumflex  artery ;  the  deep  bnmcli 
supplies  tb«  lower  part  of  the  fcmor  and 
knee-joint,  and  forms  an  aua«U>motic  arch 
across  tlie  hnne  witli  llie  anasloinotica 
magna  artery. 

The  o^^os  arfiirubr  i»  a  small  branch, 
arising  from  tbe  poplitesl  arterv  oppo»te 
tho  bend  of  the  knee-joint  It  piorcea 
tbe  posterior  ligament,  and  supplied  the 
lijfitmeiits  and  synovial  membrane  in  the 
interior  of  the  iirtieulalion. 

The  \ti/tvior  ttrtieular  nrfcriVs.  two  in 
number,  arise  from  the  popliteal,  bcm^th 
the  Gaittrocneraius,  ami  wind  round  the 
head  of  tbe  tibia,  below  tbe  joint. 

The  tnCniM/one  passes  below  tlifl  inner 
tuberosity,  beneath  the  internal  lateral 
ligament,  at  the  anterior  border  of  which 
it  ascends  to  the  front  and  inner  side  of 
the  joint,  to  supply  the  head  of  tbe  tibia 
aiid  the  articulation  of  the  knee. 

Tbe  fxta-nai  one  passes  outwards  above 
the  head  of  the  fibula,  to  the  front  of  the 
knee-joint,  lying  in  \\&  course  beneath  tbe 
outer  head  of  the  Gastrocnemius,  the 
external  lateral  ligament,  and  the  tendon 
of  the  IMceptt  niuitcle,  and  divides  into 
branches,  wnicli  anastonio^  with  tbe 
arK^ry  of  the  opposite  side,  the  superior 
articular,  and  the  recurrent  branch  of  tbe 
anterior  tibial. 
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AuTEBioR  Tibial  Abtert. 

The  Anterior  Tibial  Artery  commences 
nt  the  hil'urcation  of  the  popliteal,  at  tbe 
lower  border  of  the  Poplitoua  musok^ 
passes  forwards  between  the  two  beada 
of  tbe  Tibialis  posticus,  and  througb  tbe 
aperture  left  between  the  bones  at  tbe 
upper  part  of  the  interosseous  membraiwh 
to  the  de«p  part  of  tlie  front  of  the  log; 
it  tiien  descends  on  the  anterior  surface 
of  tho  interosseous  ligament,  and  of  tbe 
tihia,  to  the  front  of  the  ankle-joint,  where 
it  lies  more  superficially,  and  becomcfi  the 
dorsalifl  pedis.  A  line  drawn  from  tbe 
inner  side  of  the  bead  of  tbe  fibula  to 
midway  between  the  two  mallooli.  will 
be  parallel  with  tbe  couive  of  the  artery. 
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ANTERIOR  TIBIAL.  U1 

Relatioru.  In  the  upper  fwo-thirds  of  its  extent,  it  rests  upon  the  interosseous 
ligament,  to  which  it  is  connected  by  delicate  fibrous  arches  thrown  across  it. 
In  the  lower  third,  upon  the  front  of  the  tibia,  and  the  anterior  ligament  of  the 
ankle-joint  In  the  upper  third  of  its  course,  it  lies  between  the  Tibialis  anticua 
and  Kxtensor  longos  digitorum ;  in  the  middle  third,  between  the  Tibialis  anticus 
and  Extensor  propriua  pollicis.  In  the  lower  third,  it  is  crossed  by  the  tendon  of 
the  Extensor  propriua  pollicia,  and  lies  between  it  and  the  innermost  tendon  of  the 
Extensor  longus  digitorum.  It  is  covered,  in  the  upper  two-thirds  of  ita  course, 
by  the  muscles  which  lie  on  either  aide  of  it,  and  by  the  deep  fascia ;  in  the  lower 
third,  by  the  integument,  annular  ligament,  and  fascia. 

The  anterior  tibial  artery  is  accompanied  by  two  veins  (vente  comites),  which 
lie  one  on  either  side  of  the  artery ;  the  anterior  tibial  nerve  lies  at  first  to  its  outer 
sid^  and  about  the  middle  of  the  leg  is  placed  superficial  to  it;  at  the  lower  part 
of  the  artery,  the  nerve  ia  on  the  outer  side. 


Flajt  of  thk  Relations  of  the  Antebiob  Tibial  Arteet. 

In^ronf. 
Inte^meDt,  mperSctal  and  deep  fascue. 
TibialU  antic  DB. 
EitenBor  loDgas  digitoram. 
Extenaor  propriua  pollicis. 
Anterior  tibiiu  oerre. 

/mwr  tide.  j'  \,  Outer  aide. 

Tibialis  aaticus.  /     .  uh       \  Anterior  tibisl  nerve. 

Extensor  proprins  pollicis.  I       tImT"      )  Extensor  longus  digitomm. 

Extensor  proprins  pollicis. 


Behind. 
Int«roeseoiiH  membrane. 
Tibia. 
Anterior  ligament  oF  ankle-joint. 

PcmliarilieM  t'n  See.  This  vessel  ma;  be  diminiRhed  in  size,  or  it  ma;  be  deficient  to  a  greater 
or  lesB  extent,  or  it  may  be  entirely  wanting,  its  place  being  anpptied  by  perforaliug  branches 
from  the  posterior  tibial,  or  b^  the  anterior  division  of  the  peroneal  artery. 

Coune.  This  artery  occasionally  deviates  in  its  coarse  towards  the  Shnlar  side  of  the  leg, 
regaining  its  osnal  positioD  beneath  the  annular  ligament  st  the  front  of  the  ankle.  Id  two 
instances,  this  vessel  haa  approached  the  surface  in  the  middle  of  the  leg,  from  this  point  onwards 
being  covered  merely  by  the  integument  and  foscia. 

Sargieal  Aaalomt/.  The  anterior  tibial  artery  may  he  tied  in  the  npper  or  lower  part  of  tbe 
leg.  In  the  opper  part,  the  operation  is  attended  wiib  great  difficnlty.  on  acconnt  of  tbe  depth 
of  the  vessel  from  tne  surface.  An  incision,  about  four  inches  in  length,  should  be  made  through 
the  integument,  midway  between  the  spine  of  the  tibia  and  (he  outer  margin  of  the  fibula,  the 
fascia  and  iatermascttlar  septum  between  the  Tibialis  anticns  and  Extensor  communis  digitorum 
being  divided  to  the  same  extent  The  foot  must  be  Beied  to  relax  these  muscles,  which 
most  be  separated  from  each  other  by  the  finger.  The  arterv  ia  then  exposed,  deeply  seated. 
lyin^  npoD  the  interosseona  membrane,  the  nerve  lying  externally,  and  one  of  the  vente  comites 
<»  either  side',  these  most  be  separated  from  the  artery  before  the  aneurism  needle  is  pasaed 
ronnd  it 

To  tie  this  vessel  in  tbe  lower  third  of  the  leg  above  the  ankle-joint,  an  incision  about  three 
inches  in  length  shoald  be  made  throogh  the  inlegnment  between  the  tendons  of  the  Tibialis 
anticns  and  Extensor  proprins  pollicis  muscles,  the  deep  fascia  being  divided  to  the  same  extent; 
ihet«ndoQ  on  either  side  shonld  be  held  aside,  when  the  vessel  will  be  seen  lying  upon  the  tibia, 
with  the  nerve  snperficial  to  it.  and  one  of  tbe  venn  comites  on  either  side. 

In  order  to  secnre  this  vessel  over  the  instep,  an  incision  should  be  made  on  the  fibular  side 
of  tbe  tendon  of  the  Extensor  proprins  pollicis,  between  it  and  tbe  innermost  tendon  of  the  long 
Bstmsor ;  the  deep  fascia  having  been  divided,  the  artery  will  be  exposed,  the  nerve  lying  either 
•nperflcial  to  it,  or  to  ita  onter  side. 
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AIITEKIKS. 


The  bnmclics  of  tbo  anterior  tibial  artery  arc  the 

Recurrent  tibiaL 

Pig.  ^3.— Siirpioal  Anatomy  odlj*  Anterior  Musoillar, 

Inlenml  ma11e<i]ar. 
Kxttirn»l  mall«o)ar. 


Tibial  kikI  Jioninlit  I'cdm  Arteriw. 


o- 


r^rtir 
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Tlie  rtcurrent  branch  arises  from  tte 
aiitt;rior  tibial,  as  iioon  as  that  veiwel  bus 
pajwed  tlirongh  the  in  torosaeous  apace ;  it 
ascends  ia  tue  Tibialiii  antictm  moacle, 
aad  raniifles  od  tbo  front  and  eides  of  the 
leuee-joint,  anastomosing' with  tboarticokr 
bruncbct!  of  tbc  popbtrul, 

Hie  m'tfuhtr  hntm-hrs  arc  numerous; 
tb«y  are  diMribiitol  to  tlie  niiuclu^  whicb 
lie  on  either  side  of  ibo  vew»l,  some 
pien;ing  the  deep  fit.->cia  to  nupply  ibe 
mtcgumciit,  otticra  paasins  tbrough  tba 
intcrosseousmombranc.aQdanastomosinff 
witb  brunches  of  the  posterior  tilnal  ana  ^ 
peroneal  tirtoricfi.  ^H 

Tliu  malleolar  arteries  supply  tbo  ankle-  ^^ 
joint. 

The  internal  arises  about  two  ioeIi«s 
above  the  articulation,  passes  beneath  lite 
tendon  of  the  IHbialiii  anticua  to  tlie  inner 
ankle,  upon  which  it  ramiBea,  ana-itooios- 
ing  with  hraiicbea  of  the  poaterior  tibial 
and  interna!  plantar  arteries. 

The  external  paesea  beneath  the  ten- 
dons of  the  Extentwr  longus  digitoniia 
and  Extensor  proprioa  polliciB,  and  sup- 
plies the  outer  ankle,  ana^otnosing  witb 
the  aiitt-'rior  peroneal  artcrj*.  and  witb 
nsecndiii}^brnni.-hvs  from  till;  tarscubTaDch 
of  the  dursulij  jiedid. 

I>0KSA!.I8  PkDI3  ABTKRY. 

Thti  Dorsalis  F<.H]i^thce(>niinuattoaof 
the  anterior  tibial,  i)aK«es  fi)rwiinlii  from 
the  bend  of  the  ankle  along  the  tibial  side 
of  the  foot  to  tbo  back  part  of  the  firtt 
interatiieoun  space,  where  it  dividea  into 
two  branches,  the  dorsalis  ballucis  and 
communicating;. 

Jiebitiom.  This  vessel,  in  its  course  for- 
wards,  rusts  upon  the  ast^agal^f^  scaphoid, 
and  internal  cuneiform  bones,  and  tbe 
ligaments  oonnectiug  Ihcm,  buinj^  covered 
by  the  integument  and  fiutvia,  uiid  crOBsad 
near  it.'«  tenninntion  by  t)i«  innennoet 
tendon  uf  tlie  Exienwr  brevii*  digitorum. 
On  its  tibial  ai'le  ia  the  tendon  of  the 
KxtenMir  proprins  pollicis;  on  ititjitrular 
side,  the  innermait  tendon  of  tbe  Kxtcnoor 
lougiis  digitcinim.  It  is  accompanied  by 
two  veins,  and  by  the  anterior  tibial  nerve, 
which  lies  on  its  outer  side. 
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PluUI  OF  THE  BeLATIOKS  OF  TBE  DoBSAUS  PEDIS  AbTERY. 

la  front. 
luDermoet  t«udon  of  Estctuor  brevia  dlgftonnn. 


Tii'iol  tidf. 
Eltciuor  jiToprias  poUicis. 


Pihular  n'rff . 
Extensor  longni*  ili^tomm 
AnWrior  tibial  ncrre. 


BtJu'nd. 
AttT»ga\a». 
Ucaplioid. 
luti^riiiil  cuDeifonn. 
Tbpir  lignmcnu. 

PerwUarHif4  m  Sitf-  The  ilorsal  artery  of  the  foot  mny  he  Isr^r  ihaa  nsnul.  to  coiDp^Dsate 
for  ■  dtifirinnt  plnnlar  artery ;  or  it  may  be  deCeipnt  in  its  tprminnl  hninchn«  m  Iho  tiips.  whicb 
•n;  thi-n  (leriiifl  fruui  the  tulernal  plBUtur;  ur  ila  piuue  Riuy  be  suppliiMl  ultogcther  by  a  lur|^ 
kotcrior  peruiienl  artery. 

Pusiti-m.  71)14  irtcrjr  frcqii^ntly  carvrs  oiilwanla,  lyiiifr  eitem&l  to  the  hoe  bctwiMra  the 
nuddlu  of  tfao  ankle  &a<l  the  bock  part  of  Ihc  Qriil  intcrogfirciiig  space. 

Si*ryta^  ^utatomy-  ThU  artery  nrny  bo  tifil,  hj  mnklne  an  inmion  thronKh  the  iniegomeot, 
between  two  Mid  tnivc  inrhos  in  leiiKth.  on  the  tibuUr  aide  of  the  ti'Ddon  of  the  E\ieiiior  pro- 
prins  poQicia.  in  (he  intervul  ln-twwu  ii  iiod  the  iniirr  border  of  the  tihori  Eilen«oriiiu»i;I<;.  The 
■DcbioD  vbonld  aol  exlenJ  furlher  forwurds  thati  the  buck  |inrt  ot  the  Uiat  iiilL-rus^euuf  djiacc.  as 
Uie  MWrf  divides  in  iht«  silaalion.  Tlie  drcpfasctft  being  divided  to  Ibe  tamo  esteot,  the  ftrteij 
will  b«  cxpowd,  the  nerve  lying  npon  it*  onUr  tide. 

fSranch-!!.    The  branches  of  the  dorsalls  pedis  are  the 
^P  Mctatarsea.  Dor^i»  haUuci& 

H  Commutiicatiiig. 

Tlie  lar.wa  artery  triaes  from  the  (loraa]i.t  pedisj,  as  tliat  vessel  crosses  th^  sca- 
phoid bono;  it  passes  in  an  arched  direction  outwards,  lying  upon  the  tarsal  bom's, 
and  covered  by  the  Extensor  brevis  digitonim ;  it  supplies  tnat  niusclo  and  the 
articulations  of  the  tarstis,  and  anastomoaea  with  branches  from  the  roetataraea, 
external  mallcokr,  peroneal,  and  external  plantar  arteries, 

ITh«  mrtaiarsea  arises  a  little  anterior  to  the  preceding ;  it  passes  outwards  to 
the  outer  part  of  the  ftnit,  over  the  bases  of  the  incliitarsal  nones,  beneath  tho 
tcndoK»  of  the  short  ExttTnsi>r,  its  direction  bein^  influenced  by  its  point  of  j 
origin:  and  it  aniiKtomo»e»  with  the  tarsou  and  extcmul  ploiittir  urtcrii^  This 
Tewel  giv«s  off  three  branches,  the  t'nlcrostctr,  which  pass  forwanls  upon  the 
three  outer  Dorsal  intero«»ei  muscles,  and,  in  the  clcfta  between  the  toes,  tlivUlo 
into  two  dorsal  collateral  branches  for  tho  adjoining  toes.  At  the  back  port  of 
each  interosaeooa  space  Ihese  vessels  receive  the  posterior  perforating  broncbea 
from  ttie  plantar  arch ;  and  at  the  fore  part  of  eueii  inlerosseous  space,  they  are 
joined  by  tho  anterior  perforatinj;  brandies  from  the  digital  arteries.     The  onter- 

Imost  interosseous  artery  gi^'es  off  a  branch  which  supplies  the  outer  side  of  the 
little  toe. 
TTw  doraaUa  haUucit  runs  forwards  along  the  outer  border  of  the  first  meta- 
tarsal bone,  and,  at  the  cleft  between  the  first  and  second  toes,  dividoa  into  two 
branches,  one  of  which  passes  inwards,  beneath  tho  tendon  of  tho  Flexor  longus 

Ipollicis,  and  is  distributed  to  tho  inner  border  of  the  great  toe;  the  other  bnuieh 
bifurcating  to  supply  the  adjoining  sides  of  the  great  and  second  toes. 
The  communicating  arti;ry  dips  down  into  the  solo  of  t!ie  foot,  between  tho  two 
beads  of  the  fintt  Dorsal  interosseous  mu^le,  and  inosculates  with  the  termination 
29  . 
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of  th«  cxteroal  pliinlar  artery,  to  ooinplcte  the  plantar  arch.  It  here  givc«  off 
two  digital  branches ;  ono  runs  alona  thu  inner  side  of  the  great  toe,  on  itA  plantar 
flurface,  the  other  passcjs  forwards  alonR  tho  first  metatarsal  space,  and  bifurcated 
for  the  supply  uf  the  lu^jikuvut  sides  of  the  greul  and  eeeoud  toes. 

Posterior  Tihiai,  Artkbt, 

The  Posterior  Tibial  is  an  artery  of  largo  size,  wliieh  extend.i  oWinocl^  down- 
wards from  the  lower  border  of  the  Popliteus  muscle,  along  the  tibial  side  of  tbe 
leg,  to  the  fossa  between  the  inner  ankle  and  the  heel,  where  it  divides  beneath 
the  origin  of  the  Abiiuctor  pullieig,  into  the  internal  and  external  plantar  arteries. 
At  its  origin  it  lies  opposite  the  interval  between  the  tibia  and  fibula;  as  it 
descends,  it  approaches  the  inner  side  of  the  leg.  lying  behind  the  tibia,  and,  in 
the  lower  part  of  it^  course,  is  situated  midway  between  the  itmer  malleolus  and 
tbe  tuberosity  of  the  os  caleis. 

Rrlaliona.  It  lies  successively  upon  the  Tibialis  posticus,  the  Flexor  longus 
digitoniin,  and,  below,  upon  the  tibia  and  back  part  of  the  ankle-joint.  It  is 
covered  by  the  iutcrmusciilnr  fascia,  which  separates  it  above  from  Ihe  Oastroo- 
nemiu^  and  Soleus  muscles.  In  the  lower  third,  where  it  is  more  EuperBcial.  it  is 
covered  only  by  the  inlegunienl  and  fiu-cia.  and  run*  parallel  with  the  inner  Imrder 
of  the  tendo  Achillis,  Tt  i.s  iiecoTiiiianitil  by  two  veins,  and  by  the  jKxsterior  tibial 
nerve,  which  lies  at  flr»t  to  tlie  inTier  .lide  of  the  artery,  but  soon  crosses  it,  and  iS| 
in  the  greater  part  of  it<i  course,  ou  its  outer  side. 


Plas  of  the  Belatioxs  of  thk  PortTEiiioB  Tibial  Ari"eby. 

In  front. 
Tibiiilb  iKixliviH. 
Flexor  li)tJfa'u«  dij^leniU). 
Tibia. 
Anklo-joiot 


Pmlerior  (ibjal  nerve, 
upfivr  ibird. 


Outer  Me. 
pMt^rjor  tlbinl  nerre. 


Br)imil. 
OMtrocnemiiis. 
Solcun. 
iK't'j)  Tiucia  nud  iatCKumeQt. 

Bthind  the  Inner  Ankle,  the  t^^ndon*  and  bloodves.'eL^  nre  arranged  in 
following  order,  from  within  outwards:  Kiriit,  the  tendons  of  the  IHbialLs  poeticos 
and  Flexor  lougus  digitorum,  lying  in  the  8aine  groove,  behind  the  inner  mal- 
leoluit,  the  former  being  the  mo«t  intt'mal.  Kxlemal  to  these  is  the  posterior 
tibial  art^^ry,  having  a  vein  on  either  side ;  and,  still  more  externally,  the  posterior 
tibial  iKTve.  About  lialf  an  inch  nearer  the  heel  Is  the  tendon  of  the  Flexor  J 
longus  pollicis.  ffl 

PeJtiliaritia  r'n  Sae.  Thr  pO!(lirriur  tlbinl  in  not  nnrrcquFtitlj'  «inalli>r  tliaD  u^nnt.  i>t  obwvt. 
lla  pl)u:e  lieiug  rvmiteDSalci)  Tor  \yj  b  lur|r<i  iicmneal  arlfrv,  which  naa^m  invmnlii  al  tbi-  lo«i>r  end' 
of  the  litiiik,  and  trilherjolnn  tho  fmall  libiul  artery,  or  cooibatM  oJodc  to  thn  Mitc  of  the  foot.     ~ 


Svr^ii'ol  Annl'imti.  The  njmlifntinn  of  n  Jiijn/MM  to  the  poKtcrior  tibial  JOay  b*  l»0«il*d  Ib 
caMV  of  wniind  uf  ihi'  •nli;  of  the  foot,  ottenitcil  with  gti>at  bi^inorrhBiw,  when  ihe  Tfw^l  dhonld 
be  tied  at  Ihe  inner  nnkle.  luciuecof  (cnniKlnf  th«  posterior  lltiiul.lt  will  be  neecfssiy  lornUrKr 
the  opening  *a  ni  lnrxtii>i>e  Ihe  vestrlul  the  wnnndod  [loint  (rxcrplinii  whrre  Ihe  vend  ii>  tnjarrd 
\ij  a  puacliireii  wuunil  frum  tbe  front  of  the  le;].     In  cnim  of  nneariun  from  injurj  of  tbe  arlcf; 
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tfae  vmmI  •hoald  be  tioi)  in  thr  middle  «(  \hv  l(^g.  But  in  oscqrism  of  lli»  paMnior 
.  high  up,  it  would  bo  bfticr  lo  tk-  Ihc  (i-murnl  Brli-rv. 

To  tie  tbe  poMnrior  Ubi«l  arU-t;  Dt  Ibe  aukk.  u  ttmiUmnr  indMon  »hoiilil  bf  mn.lc  lUriMgh 
Uie  intviniineat,  abont  Xna  iachvi  Utd  a  half  in  Iniglh,  midway  ln-twi-cii  the  iwe]  nn-1  innrr  uikite. 
but  a  tittle  nearer  the  Iiiltpr.  Ilie  fnibcutaAcouii  coUuUr  lucinlmue  baviuj-  been  dividi-d,  n  iitroDg 
Hid  ilen»e  fat^-in.  the  iiticnul  imniilar  liKnint'lit,  in  ^xuused  Tbls  llj^uieiil  in  cuntinuous  abore 
wttb  tito  <l?«p  iMcin  of  thi.'  Ii-g,  covers  (uu  vessels  ana  nerves,  and  b  intimaloly  ndhervnt  to  the 
•bMtb*  of  thr  tencluiu.  Tliu  huvin(r  boea  enuiiniiily  divided  upon  a.  ditvctor,  the  #heiilh  of  tbe 
TCMCls  it  eipused.  aud.  beitur  opeoca,  ihr  nrlerv  it  Keen  with  une  of  the  vtriK  minili't  on  mlcIi 
Slile.  Tbe  Hueurism  nec<lic  rhonld  be  paired  round  ibe  wtavl  from  tbe  heel  townrds  Ihc  ankle, 
ia  order  to  avoid  ibc  potterioc  libiul  oeni.-,  curv  being  M  tbe  ^luiio  luuo  lukeo  uui  to  include  the 
Tenic  cotnit(^«. 

Tbe  »»ieJ  may  al*o  be  tied  In  tbe  U)«cr  third  of  the  lee.  br  mailing  an  incUion  about  three 
iDcbes  in  teu);tb.  jiarullel  with  Ibe  inner  margin  of  the  leodo  Avhilliii.  Tlio  inlernul  »aph«nona 
vrio  being  carefully  avoided,  the  two  laver^  of  foiein  tniisl  be  diridod  npon  n  dirrcinf,  vhen  the 
artcrjr  is  exposed  ulong  the  innir  margin  or  Ihc  Flexor  tonguH  digttonim,  with  one  of  it«  ventt 
eu«nite«  on  ritbrr  ride,  and  the  nerve  Iving  rxlern&l  to  it. 

To  lie  the  poKturinr  libiul  in  ihe  tniildU^  of  thv  leg.  i%  a  very  dlflicult  opcmlion.  on  nccouol  of 
Ibe  great  dentb  of  Iht-  vesod  froui  llie  surrnn-.  nnd  from  its  being  covered  in  bv  the  tiatlrocn^ 
niu  and  ^oleu?  mitscks.  The  pulieut  bviug  pWcd  in  ihe  reetitntivul  poailLcm.  the  injured  limb 
■tuMid  rest  (in  ilH  niit.'r  cide,  tbe  knee  beiug  purlially  iient.  und  ibe  fuot  extended.  ;■•  m  to  tr-lax 
tbe  mntcIeK  at  the  ealf.  An  ineixion  nWut  four  inebes  in  length  should  then  be  made  Ihrongh 
Ibe  intOEUineul.  ulooj^  the  inner  mnrgiii  of  Ibe  1ibin.  taking  cure  to  avoid  the  internal  xnphenuus 
vein.  The  deep  faMria  hiiviug  been  dividi'd,  the  innrgin  of  the  tJnilroenpniiiiit  i»  cx|Ki»rd.  noil 
BM«t  be  drnwn  iwide,  and  the  libiul  Hllni'hinenl  of  tbe  Soleus  dividoj.  a  director  being  previously 
MsKcd  beneath  it.  Tbe  artery  may  uuw  be  fell  pulaatiug  beuealh  tbe  deep  ^eia.  ulrout  an  IDcn 
noni  tbe  mantin  of  the  tibia.  Th'«  faeeia  having  been  divided,  and  the  limb  placed  in  nuch  a 
poalllaa  ua  to  t«lu  the  mnicle*  of  the  calf  an  mueh  m  possible,  ihe  vein*  should  be  icparated 
from  the  arler]'.  and  tfae  aneutiflni  needle  pussed  ruund  the  vessd  from  without  inwards,  >u  aa  to 
Kvoid  woBnding  the  poeicnor  tibial  nerve. 


The  branches  of  tfae  ^terior  ^bial  artery  arc  tlie 


Peroneal. 
MuAiulnr. 


Iiitcrnnl  calcanoan. 


Nutritious. 
Communicating. 


_  The  Pefoneal  Artery  lies,  deeply  seated,  along  the  hack  part  of  the  fibular 
side  of  the  leg.  Il  ari.'ses  fnjm  ihu  postt-rior  tibial,  about  an  inch  below  the  lower 
border  of  the  Poplituu^  ninacle,  passes  obliquely  outwards  to  the  fibula,  and  then 
descends  along  the  inner  border  of  this  bone  to  tbe  lower  third  of  the  le«,  where 
it  gives  off  the  anterior  peroneal.  It  ibeii  passes  aoroas  the  axticulntion,  liotwccn 
tbe  tibia  and  fibula,  to  Ibe  outer  »i<le  of  tlio  os  ealeia,  xupplying  the  ncighboriiig 
moscWand  back  of  the  ankle,  and  anastomosing  with  the  external  uialleoUr, 
tarsal,  nnd  external  plantar  arteries. 

RtkUions.  This  vessel  rests  at  first  upon  the  Tibialia  posticu.t,  and,  in  tbe 
ereiitcr  part  of  its  course,  in  the  fibres  of  the  Flexor  longns  pollicis,  in  a  gnwve 
between  the  interosseous  ligament  and  the  bone.  It  is  covered,  in  tbe  ujipor  part 
of  ila  course,  by  tbo  Soleua  and  deep  lascia :  (kIou;  by  the  Flexor  lougua  poUicia. 

PuAS  or  THK  Rklations  op  the  Peeoseal  Abtebv. 

fn/rofit. 
Tibialin  poslieun. 
Flexor  longus  pollicis. 

/       PvraDHi      \ 

Behind. 
Bdcnf. 
Deep  fwcuk. 
Flexor  luuguH  poUicis. 


Outer  tide. 
POMiIa. 
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ffeuUaritiet  in  Origin.  The  Peroneal  artery  may  iirl*e  three  inchea  below  iha  Po|»li1CM,  w 
from  Ib«  [lostiiriur  tibiut  high  up,  i>r  even  from  ilie  jiupliti^iil. 

Jtt  .SVi'  in  more  freijui-utly  increiWL'd  thuii  dtiuiiiuheJ.  wther  frinforciu^t  the  pMUrior  tibial  hj 
itn  junr.liou  villi  it.  ur  by  ultu^fether  tuklu^  ihv  {jki'^  uf  tke  |jii8Ii.-rii.<r  iiI'IaI.  in  lli«  luwer  part  of 
the  Icf!'  uiiJ  fuut.  the  latter  ve«»i>l  nnl}'  rvi^ting  m  h  ihurt  miisrulnr  hranrh.  lo  iHom-  run-  caneai, 
nhvTC  ibe  peroneal  nrlory  in  ^mnlliT  than  umiikl.  a  linmch  from  ihc  poMi-rior  libinl  tnpplie*  iu 
ploco,  noii  a  hrnnoh  rrom  the:  unlcrjor  titiiul  comppiisiilrs  for  the  iliiniiiiiibftl  aalcrior  pcroimJ 
artery.     In  one  cii»c..  the  ]n'riini'iil  urliTv  hiiM  l)Li:n  fouuJ  eulliflv  wiiuiiOir. 

Tbu  anterior  perouval  a  duiuKliutfti  euUrged.  kud  lukti  the  pluuc  of  the  doruil  artery  of  tb«  foot. 

The  peroneal  nrtery,  in  its  course,  gives  off  brunches  to  the  Soleiia,  Tibialis 
posticu.*,  Flexor  longtiit  poliioi!*,  und  Peronei  mu«clus,  and  a  nutrient  Virauch  to 
the.  tlhula.  Thti  anterior  /urronml  pierces  the  inturositeous  membrane,  about  tiro 
inches  above  the  outer  malleolus,  lo  reach  the  fore  part  of  the  leg,  and,  pai»tnff 
down  beneath  the  Peroneu.<t  tertitis  to  Uio  outer  ankle,  rnmiHeji  on  the  front  and 
outer  side  ofthetarsUH,  Anastomosing  with  the  external  raalleotarand  tarsal  arteries. 

The  mUritioiis  artery  of  tlie  tibia  arises  from  the  posterior  tibial  near  ita  origin, 
and,  after  supplying  a  few  mu.^cular  branches  enters  the  nutritious  canal  of  tial 
bone,  which  it  traverses  obliquely  from  above  downwards.  This  is  the  largest 
nutrient  art«ry  of  bont-  in  the  body. 

Tho  muscular  fcranc/«j  arc  distributed  to  the  Solcus  and  deep  tousclcs  along 
thv  back  of  the  leg. 

The  (i>mmunicaUns  branch  to  the  peroneal  runs  transvcraeiy  acran  ihe  back 
of  the  tibia,  about  two  inches  above  its  lower  end,  pnwing  bcn«uh  Ihe  Flexor 
lonjfus  pollicis. 

The  internal  ratcanean  coni^lsts  of  i»evcral  large  branches*,  which  ari.^  from 
the  posterior  tibial  ju.tt  Ix^fore  ilj*  division;  they  are  djj'tribuled  tt)  the  fat  and 
integument  behind  the  tendo  AchilHs  and  about  the  heel,  an<l  to  the  masclea  on 
the  inner  side  of  the  sole,  anadtomosing  with  the  peroneal  and  internal  malleolar 
arteries. 

« 

Plastar  Arteries. 

The  Internal  Phniar  Artery,  much  smaller  than  the  external,  pusses  forwards 
alc.inj:  the  inner  side  of  the  ^vol.  It  irt  at  firril  siliintcd  above  the  Abtluolor  ))oUicis, 
and  ihi'n  Intlwecn  it  and  tho  Flexor  brevis  digitoruin,  both  of  which  il  .■^uiijilieiu 
At  the  ba^o  of  the  first  metatar.-4il  bone,  where  it  has  l>ccome  much  dimtnit<ned  in 
iiize,  it  paK.4eH  along  the  inner  border  of  tho  great  toe,  inofloulating  with  ltd  digital 
branehcs. 

Tho  Eternal  Plantar  Artery,  mucli  larger  than  the  interna!,  passes  obliquely 
outwards  and  forwards  to  the  base  of  the  fifth  metatarsal  bone.  It  then  turns 
obliquely  iiiwartls  to  the  int<?rvnl  between  the  bases  of  the  first  and  second  meta- 
tarsi bones,  where  it  inosculates  with  the  communicating  branch  &om  the  dorsalis 
pedis  artery,  thus  completing  the  plantar  arch.  As  this  artery  passes  outwards  it 
IS  at  ftriit  placed  between  the  os  calcis  and  Abductor  pollicis,  and  then  between 
tlie  Flexor  brvvis  digilurum  and  Flexor  aecessorius:  and  as  il  ptts»es  forwards 
to  the  ha.-»e  of  the  little  t<fe,  it  lira  more  superficially  between  ihe  Flexor  brevis 
digitommand  AbdiicUir  minimi  dt<;tti,  covered  by  the  deep  fascia  and  integumeol. 
The  remaining  portion  of  the  vessel  is  deeply  situated:  it  extends  from  the  base 
of  the  metatarsal  hone  of  the  little  toe  to  the  back  part  of  the  first  inten>sseoiu 
space,  and  forms  the  plantnr  iirch;  it  is  convex  forwanU,  lies  upon  the  Inlerossei 
musclcti,  opposite  the  tarsal  ends  of  tho  metatarsal  brjne*,  and  is  covered  by  tlw 
Adductor  pollicis,  the  Flexor  lendonn  of  the  toes,  and  the  Lumbrieales. 

JfrancJKS.    The  plantar  arch.  \>e!<ides  distributing  numerous  branches  to  lllCj 
muscles,  integument,  and  fascia:  in  the  sole,  gives  off  tlie  following  branches^^^H 

Posterior  perforating,  Digiljd— Anterior  perforating.  ^^ 

The  Posterior  Per/oratinij  are  three  small  branches,  which  osccwl  through 
back  port  <tf  tho  three  outer  interosseous  spaces,  between  the  beads  of  Uic 
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ioterooiei  masolos^  and  aDaMomo^  villi  the  iQterott»ooas  branchea  from  t])e  metbj 
tonal  artery. 

Tlie  Digital  Bmnrhts  are  four  in  number,  and  inipply  the  tliree  outer  toes  and 
half  the  second  Uk,  Theyirsf  passes  outwards  from  tUo  outer  aidoof  the  plantar  arcll^l 
and  U  distributed  to  tbc  outer  sidv  of  Uie  little  toe,  passing  in  its  cuut»;  beneath 
tJ»e  Abductor  and  abort  Flexor  muaclea.  The  second,  Mrd,  and  fourth  run  fiM^ 
wards  along  tbe  metatarsal  s)>a(!Oit,  and,  on  arriving  at  the  clefts  bctwvun  tbc 
divide  into  coUnleral  bran<rbes,  iirhii;ii  supply  the  adjacent  sides  of  the  three  outer' 
toea  and  the  outer  side  of  the  !«oiiond.  At  tlio  bifurcation  of  the  toes,  eaeh  digital 
artery  sends  upwards,  throu^^h  tbe  fore  part  of  the  corrt-spoiiding  metatarsal  spao^ 
a  small  branch,  which  inosculates  with  the  intcrosscoua  branches  of  the  metalaraal 
artery.     These  are  the  antirrior  per/oratiny  bmucbis*. 


Fig.  SU.—Tha  PUntnr  ArUrt«ft. 
boperHcial  Vian. 


Fie-  S3S.— Tlie  rianUr  A>t«>lM. 
Beui)  View. 
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From  the  arrangement  already  described  of  tbe  distribution  of  the  vesseLi  to 
tbo  toes,  it  will  b«  sceu  that  both  side-t  of  the  three  outer  toes,  and  tho  outer  sido 
of  the  second  t<x\  arc  Kiipplicd  by  brandies  from  the  planlur  arch ;  both  sides  of  the 
great  toe,  and  the  inner  siiio  of  the  second,  being  supplied  by  the  dorsal  artery  of 
toe  foot. 

PtTLMONAKY  AbTKHY. 

The  Pulmonary  Artery  conveys  the  venous  blood  from  the  right  side  of  the  heart 
to  the  lunes.  It  is  a  short  wide  vessel,  about  two  inchos  in  length,  arising  from 
the  left  aide  of  the  base  of  the  right  ventricle,  in  front  of  the  ascending  aorta. 
It  ascends  obliquely  upwards,  backwards,  and  to  the  left  aide,  a.^  far  as  the  under 
surface  of  the  arch  of  tiie  aorta,  where  it  divides  into  two  branelies  of  nearly 
eqnnl  tizo,  the  right  and  left  pulmonary  arteries. 

Hfhihnt.  The  greater  part  of  this  vessel  Is  contained,  together  wilh  the 
(bscending  part  of  the  arch  of  the  uortiL  in  the  pericardium,  being  inclosed  with  it 
in  a  tube  of  aeroua  membrane,  continued  upwards  from  the  1^  of  the  heart, 
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and  haa  attached  to  it^  above,  the  flbroua  layer  of  tbis  membrane.  Bebiod,  it 
rests  at  first  upon  tbe  asceudiog  aorta,  and  higher  up  in  front  of  the  left  auricle. 
On  either  side  of  ita  origin  are  the  appendix  of  tbe  corresponding  auricle,  and  a 
coronary  artery ;  and  higher  up  it  passes  to  the  left  side  of  the  ascending  aorta. 
A  little  to  the  left  of  ita  point  of  bifurcation,  it  is  connected  to  the  under  surface 
of  the  arch  of  the  aorta  by  a  short  fibrous  cord,  tbe  remains  of  a  vessel  peculiar 
to  foetal  life,  the  ductus  arteriosus. 

The  riglu  puhnonary  artery,  longer  and  larger  than  the  left,  runs  horizontally 
outwards,  behind  the  ascending  aorta  and  superior  vena  cava,  to  the  root  of  the 
right  lung,  where  it  divides  into  two  branches,  of  which  the  lower,  tbe  larger, 
Buppliea  the  lower  lobe ;  the  upper  giving  a  branch  to  the  middle  lobe. 

The  left  pulmonary  artery,  shorter  and  somewhat  smaller  than  the  right,  passes 
horizontally  in  front  of  the  descending  aorta  and  left  bronchus  to  the  root  of  the 
left  lung,  where  it  divides  into  two  branches  for  the  two  lobes. 


The  iintTior  hae  to  acknowledge  valuable  aid  derived  from  the  following  work* :  Hatriaon's  "  Sor- 
gical  A&Dtonif  of  the  A.rteriea  of  the  HuniaD  Body,"  Dnblin.  1624. — Bichard  Qoaio's  "  Ana- 
t«in;  or  the  Arteries  of  the  Human  Bod;."  London,  IS44.— Sibson's  "  Medical  Anatomy,"  and 
the  other  wocka  on  General  and  Uicroacopic  Anatomy  before  referred  to. 
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The  Veins  are  the  vessels  u-faicb  serve  to  return  the  blood  from  tbc  capilkr 
of  the  (lilftir^nt  ptin»  of  tbu  body  to  the  bvtut.    Thuy  coii^Ut  of  two  distinct  setii 
of  vesj*^?!.*,  the  pulmonury  nml  sysUrinic 

The  I'lihtumarif  IViim.  uuliko  uthcr  vessels  of  this  kind,  contain  arterial  blood, 
which  itiey  return  from  th«  lungi*  to  the  lwi\  nuricle  of  ihe  heart. 

The  Sifstemic  Vmu  return  thie  vcuoii^  blood  from  the  body  generally  to  the 
right  auriele  of  tlie  heart 

The  PoruU  Vein,  an  appendage  to  llio  jtystemic  venous  system,  is  confined  to  the 
abdominal  carity.  returning  tlie  vunona  hlood  from  the  viscera  of  digcHtion.  and 
carrying  it  to  the  liver  by  a  single  trunk  of  hirge  size,  the  vena  jiortw.  From 
this  orjiao,  the  same  blood  is  conveyed  to  the  inferior  vena  cava  by  means  of  the 
h^ratic  veins. 

The  veins,  like  the  arteries,  are  found  in  nearly  every  tissue  of  the  body ;  they 
oomutence  by  minute  plexuses,  wbieh  commuuiealv  with  the  elipilluries,  the 
brauehcs  from  which,  uniting  together,  con^ttulc  trunks,  which  incr^ai^u  in  size 
oA  they  pas*  towards  the  heart,  from  the  tonni tuition  of  hirger  braiiche*  in  them. 
The  veiiw  are  larger  and  nllogcliier  more  numerous  than  the  arteries;  henoe,  the 
entire  capacity  of  the  venous  system  is  much  greater  than  the  arloriul,  the  pul> 
monary  vein«  excepted,  which  do  not  exceed  in  capacity  the  pulmonary  arteries. 
From  the  combinea  area  of  the  smaller  venous  branches  beiug  greater  than  the 
main  trunks,  it  results,  that  the  venous  system  represents  a  cone,  the  summit  of 
which  corresponds  to  the  heart ;  its  base,  to  the  circumference  of  the  body.  In 
form,  the  veins  are  not  perfectly  cylindrical,  like  the  arteries,  their  walls  beinj 
collapsed  when  empty,  and  the  uniformity  of  their  surface  being  interrupted 
intervals  by  slight  contractions,  which  indicate  the  existence  of  valves  in  their 
interior.  They  usually  retain,  however,  the  same  calibre  as  long  as  they  receive 
no  neighboring  branches. 

The  veins  communicate  very  freely  with  one  another,  eapocially  in  certua 
re^ODSof  the  bwly;  and  this  cummuuieatioQ  exists  between  the  larger  trunks 
as  well  as  between  the  smaller  branches.  Thus  in  the  cavity  of  the  cranium,  and 
between  the  veins  of  the  neck,  where  wl>structioii  of  ihe  cerebral  venous  system 
-would  be  attended  with  imminent  danger,  wc  find  that  the  sinuses  and  fargouj 
vcin«  have  Urge  and  very  frequent  anasiomose.s.  The  same  free  communication' 
exi^i*  between  the  vein-s  throuuhotit  the  xthole  extent  of  the  .•<pinul  caiiiil,  luid 
between  the  veins  composing  the  various  venous  plexuses  in  the  abdomen  ac 
pelvis,  as  the  s|iermatio,  atenne,  vesical,  prostatic,  etc. 

The  veins  ai«  subdivided  into  three  sets;  superficial,  deep,  and  sinnaes. 

The  SuperJUial  or  Cutaneous  Veins  are  found  between  the  layers  of  su]>erficial 
&9cia,  immediately  beneath  the  integument:  they  return  the  blood  from  the 
structares,   and   communicate   with   the  deep   veins   by   perforating   the  deep' 
&scia. 

The  Deep  Veini  accompany  the  nrteries,  and  are  usually  ineliwcd  in  the  same 
sbeoth  with  those  ve«;«eli<.  Iik  the  smulh-r  arteries,  as  the  ratlial.  ulnar,  brachial, 
tibifld,  peroneal,  they  exi-tt  generally  in  pairs,  one  lying  on  each  wiile  of  the  vesacl,-j 
and  are  ealled  imup  coinilrs.  The  larger  arteries,  as  the  axillary,  ^ubclaviaD, 
popliteal  and  femoral,  have  usually  only  one  accompanying  vein.  In  certain 
organs  of  the  body,  however,  the  deep  veins  do  not  accompany  the  arteries ;  for 
iostanoe,  the  veins  in  the  skull  and  spinal  canal,  the  hepatic  veins  in  the  liver, 
and  the  larger  veins  returning  blood  from  the  osseous  tisaue. 

Siniuea  are  venous  channels,  which,  in  their  structure  and  mode  of  distribution, 
differ  altogether  from  the  veins.  They  exist,  for  example,  in  the  interior  of  the  skull, 
and  are  formed  by  a  aubdivtsioii  of  the  Inyens  uf  the  duia  mater ;  their  outer  coat 
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coaiaatiog  of  fibrous  tissue,  tbcir  iuDcr  of  n  seroiu  membrane  oodUquoiui  witli.Uw' 
serous  membrane  of  tliu  vciii^. 

Voina  have  thiunor  wiilU  tliaii  the  art«rie^  wbioh  la  due  to  the  small  amount 
of  elastic  and  musculiir  tij«tuo«  which  ihoj,-  cunlain.  The  auperBcial  veius  ueuhU; 
hsTo  thicker  coats  thnn  the  deep  veiiiH,  aad  the  vetua  of  the  lower  limbs  are 
tliickor  than  thoBu  of  the  upi>er. 

Veins  am  composed  of  tlircu  coat:i;  internal,  middle,  and  extvrnaL 

The  inUmal  coai  is  Hiinilur  in  gtructure  to  timt  of  the  arteries.  In  tlic  smaUest 
veius,  it  uunxi^ts  of  epithelium  and  nucleated  connective  tissue,  nrrnoj^  »o  na  to 
form  an  outer  and  on  inner  layer;  Uie  latter,  wliich  i.t  ihe  thinnest.  represenliDz 
the  middle  coat  As  these  vessels  approach  the  capillaries  the  epithelium  am 
outer  layer  of  connective  tissue  become  gradually  lost  On  the  contrary,  lu  those 
of  rather  larger  saxe.  there  i-t  ituperaddea  a  layer  of  muscular  fibre-cellK,  a  circu- 
lar flbrriuR  coat,  with  areolar  ela.itie  tiit^e  beneath  the  epithelium,  and  in  the 
muscular  and  external  coata.  In  metlium-aized  veins,  the  internal  coat  oottfUHts  of 
epithelium  Bu]>poried  on  one  or  more  strijted  nucleatetl  lamellie,  external  to  which 
is  a  layor  of  clastic  fibrous  tissue.  lu  the  veins  of  the  gravid  uteru^  and  in  the 
Ion"  saphenous  and  popliteal  veins,  muscular  tissue  is  ono  of  the  component  parts 
of  tile  inner  coat.  In  the  largest  veins,  aa  the  inferior  vena  cava,  tno  trunta  of 
the  hepatic,  and  in  the  innominate  veins,  tbo  iutcmal  coat  has  a  structure  similar 
to  that  idrcudy  mcutloncd ;  but  is  somewhat  thicker,  owing  to  the  increase  in  the 
number  of  the  striped  lamullio,  and  the  greater  thtckocsti  of  the  elastic  fibrous  coat. 

The  -miUilk  rmt  is  thiii,  and  diflers  in  structure  from  the  middle  coat  of  arteries 
in  coniaiiiing  a  smaller  amount  of  elwtio  and  muscular  tli(xtie»i,  and  more  con. 
nective  tiiuue.  In  the  amalleitt  veinj^  as  already  meiilinned,  it  con.ittitA  merely  of 
a  lliin  layer  of  nucleated  connective  tissue,  the  fibres  of  wliich  run  in  a  longitu- 
dinal direction;  to  which  is  added,  in  those  of  rather  larger  size,  a  hiyer  of  mus- 
cular tissue,  the  cells  of  which  are  disposed  transversely.  In  medium-sized  veins, 
such  OA  the  cutaneous  and  deep  veins  of  the  limbs,  as  far  as  the  brachial  and  pop- 
liteal, and  the  vist^ral  veins,  the  middle  coat  is  of  a  reddish -yellow  color,  remark- 
able for  its  great  thickness,  being  more  developed  than  the  same  eoat  in  the  large 
veiu-t  It  consUts  of  a  thick  inner  layer  of  connective  tissue  with  elastic  fibres, 
ha^nng  Intermixed  in  some  veins  a  transverse  layer  of  muscular  fibree ;  and  an 
outer  layer  consisting  of  longitudimil  clastic  lamellie.  varying  from  five  to  ten  in 
number,  alternating  with  layers  of  transverse  muscular  fibres  and  connective 
tissue,  wliich  resembica  somewhat  in  structure  the  middle  oout  of  large  arteries. 
In  the  large  veina,  as  in  the  commcneeniciit  of  the  vena  portai,  in  the  upper  part 
of  the  abdominal  portion  of  the  inferior  X'cna  cava,  and  in  the  l»rgc  hepatic 
trunks  within  the  Itver,  the  middle  coat  ha  thick,  and  its  structure  similar  to  that 
of  the  middle  coat  in  medium-si7.i>d  vein.« ;  but  its  muscular  tissue  is  scanty,  and 
the  longitudinal  elastic  networks  less  distinctly  lamcllated.  The  mtutcular  tisue 
of  this  coat  is  best  marked  in  the  splenic  and  portal  veiiw,  it  is  nl)!>ent  in  eertain 
parts  of  ilie  vena  cava  below  the  liver,  and  wanting  in  the  subclavian  vein  and 
terminal  parts  of  the  two  cavje. 

The  external  coat  is  usually  the  thickest,  increasing  in  tbiclcneaa  with  the  size 
of  tbo  vessel ;  it  is  similar  in  structure  to  the  external  coat  of  arteries,  but  its 
cbief  peculiarity  is  that  in  some  veins  it  contains  a  longitudinal  network  of  mus- 
cular fibres.  In  the  smallest  veins;  it  consists  of  a  thick  layer  of  nucleated  oon- 
noctive  tissue,  lu  mcdium-siited  veins,  it  is  much  thicker  than  ihc  middle  eont, 
and  consist.*  of  elastic  and  connective  tissues,  tJie  fibres  of  which  arc  longitudinally 
arranged.  In  the  hirgest  veins,  ibis  coat  is  from  two  to  five  times  thicker  than 
the  middle  coat,  and  contains  a  large  number  of  longitudinal  muscular  fibres. 
ITiis  is  most  distinct  in  the  lie|)atio  jifirt  of  the  inferior  vena  cava,  and  at  the 
termination  of  tliia  vein  in  ihe  heart;  in  the  tninks  of  the  bcpalio  veins;  in  all 
the  large  trunks  of  the  vena  port«';  in  the  splenie,  superior  mes^'nterie,  external 
iliac,  renal,  and  azygos  veins.  Where  the  middle  coat  is  ahsicnl,  this  muMular 
layer  extends  as  far  as  the  inner  coat.    In  the  renal  and  portal  veins,  it  extends 
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tbroiigh  the  whole  thicknt^ss  of  the  outer  coat :  but  in  the  other  veins  Jnentionod, 
A  layer  of  eoniK-cttve  itud  eluiclic  tissues  is  fuiiiKl  external  to  the  iit(i.'<vitl;ir  fibres. 
All  the  lurge  veins  which  oi^a  into  the  heart  are  covered  for  a  »hort  tiUtaooe  by 
A  laver  of  muscular  ti«iue  oonlinuud  on  to  them  from  the  heart. 

Mosculor  tissueiswanlingin  the  veins:  1.  Of  the  maternal  part  of  the  plaeenta, 
2.  In  moKt  of  the  cerebral  veina  aud  ^nusea  of  the  dura  mater.  3.  In  tlie  veins 
of  tlie  retina.  4.  In  the  veinit  of  tlio  canceliou.1  tissue  of  bones.  6.  la  the  venous 
spaces  of  the  corpora  civornosa.  Tiie  veins  of  the  above-tneutioned  parts  have 
an  internal  epillielial  linin;;:,  supported  on  one  or  more  layers  of  areolar  tissue. 

Most  voin-t  are  provided  with  valves,  which  servo  to  prevent  the  reflux  of  the 
blood.  Thoy  are  formed  by  a  reduplication  of  the  middle  and  inner  coala,  and 
consist  of  connective  tissue  and  clastic  fibres,  covered  on  both  surfacei;  by  cpitbe- 
liam;  their  form  is  semilunar,  Thoy  are  attached,  by  their  convex  cdjjc,  to  the 
wall  of  the  vein ;  the  uoncavc  margin  is  free,  directed  in  the  eoureo  of  the  venous 
current,  and  lies  in  eloM  apposition  with  the  wall  of  the  vein,  08  long  *»  the  ourreut 
of  blood  take:*  it^  natural  course;  if,  however,  any  regurgitation  talcea  placvv  the 
valves  become  distended,  their  o|)p<wed  cdgoa  are  brought  into  contact,  and  the 
current  i»  intercepted.  M<xst  commonly  two  iiticb  valves  are  found,  placed  opposite 
one  another,  more  e.ipeciallv  in  the  smaller  veins,  or  in  the  larger  trunks  at  the 
point  where  they  are  joinea  by  small  branches;  occjisionally  there  are  three,  and 
Bometimea  only  one.  The  wall  of  the  rein,  immediately  above  the  point  of  attach- 
ment of  each  segment  of  the  valve,  is  expanded  into  a  pouch  or  sinus,  which 
gives  to  the  vessel,  when  injected  or  distended  with  blood,  a  knotted  appcaranca 
The  Talvcs  arc  very  numerous  in  the  veins  of  tho  extrcmilica,  esjwcially  the  lower 
tynea,  these  vessels  having  to  conduct  the  blood  against  the  force  of  gravity. 
They  arc  absent  in  the  very  Kniall  veini^  also  in  the  vcnw  cava;,  the  hepatic  vein, 
portal  vein  and  its  branches,  the  renai,  uterine,  and  ovarian  vein.'!.  A  low  valves 
are  found  in  the  wpermalic  veins,  and  one  also  at  their  point  of  junction  with  the 
renal  vuin  an<l  inferior  vena  cava  in  both  sexes,  Tho  cerebral  and  «pi».-il  veins,  the 
veins  of  the  canoellaled  tissue  of  bone,  the  pulmonary  veins,  and  the  umbilical 
vein  and  its  branche«^  are  also  destitute  of  valvw*.  They  are  occasionally  found, 
few  in  number,  in  the  azygm  and  inlereotstal  veins. 

The  veins  are  supplie<i  with  nntrient  vessels,  vaia  vouonim,  like  the  arteries; 
bat  nervea  are  not  generally  found  di!*tributed  upon  them.  The  only  vessels  upon 
which  they  have  at  prftsent  been  traced,  are  the  sinuses  of  the  dura  mater ;  on  tlie 
spinal  vein.A;  on  the  ven«i  cavas ;  on  the  common  jugular,  iliac,  and  crural  veins; 
aud'on  the  hepatic  veins.     (KolUkor.) 

The  veins  may  bo  arranged  into  three  groups :  1.  Those  of  the  head  and  neck, 
upper  extremity,  and  thorax,  which  terminate  m  the  superior  vena  cava.  2.  Those 
ot  the  lower  extremity,  pelvis,  and  abdomen,  which  terminate  in  the  inferior  vena 
cava.  8.  The  cardiac  veins,  which  open  directly  into  the  right  auricle  of  the  heart. 

VEINS  OF  TEE  HEAD  AND  XECK.  UPPEB  EXTBEMITY,  AND 

THORAX. 

Vkins  of  the  TIbao  and  Nkck. 

The  veins  of  tho  bend  and  neck  may  be  snl)divi<icd  into  three  groups.  1.  The 
veins  of  the  exterior  of  the  head.  2.  The  veins  of  the  neck.  3.  Tno  vcina  ol" 
tbe  diploii  and  interior  of  the  cranium. 


1.  Veiss  op  thk  Exterior  o?  thk  Head. 
The  Veins  of  the  Exterior  of  the  Head  are  the 

Facial.  Temporo-maxillary. 

Temporal.  Posterior  auricular. 

Internal  Maxillary.  Occipital. 


The  frtnUal  vein  commences  on  the  anterior  part  of  tl>e  skull,  by  a  vcnoi 
plexus,  wliich  oommunicfttos  with  tlic  anterior  branches  of  tbc  lcm)>ornl  vein ;  tlie 
v^Ds  coDTergo  to  form  a  single  trunk,  which  dcscemls  along  the  middlu  linv  of  the 
foreliead  pmrullel  with  the  voin  of  the  opposite  side,  and  unites  with  it  At  the  root 
of  tJi©  nose  by  i»  tnnwvcrsc  trunk,  cnlletl  the  ntual  arch.     Oecasionitlly  the  froDlAl 
veins  join  to  form  a  e^ingle  trunk  which  binirailus  nt  the  root  of  the  noec  into  the 
two  angular  veins.    At  th«  nasal  arch  the  branches  diverge,  nnd  nm  along  the  sic 
of  the  root  of  the  nose.     The  frontal  vein,  as  it  dewend-i  upon  the  (i>reheod_ 
receives  the  supra-orbital  vein ;  the  dorsal  vetn»  of  the  nose  terminate  in  liiic  na^al 
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arch ;  and  tlic  anjpilar  vein  receives,  od  ita  inner  side,  the  Tcina  of  the  ala  nasi, 
oil  iu  ouUtr  «irle  the  superior  paliiebral  veins ;  it  morvovur  cotunitinieittvs  witb 
ttio  oplitlialtiiic  vein,  wliieh  i-stubluihvs  an  importiint  auu^tomo^is  between  thU 
Te^ael  anrf  lUo  cavernous  sinus. 

11)^  facial  vein  commeDce:*  at  Uie  inner  angle  of  tlic  orbit,  being  a  oontinuation 
of  the  angular  vein.  It  |>n.-»os  obliquely  downwards  and  outwards,  beneath 
great  Zygomatic  muscle,  de;^ce[i<l»  along  liie  anterior  border  of  the  Masneter,  crot 
over  the  nody  of  the  lower  jaw,  with  tlie  facial  artery,  and.  pa-ising  obliquely  out- 
wards and  backward.'!,  beneath  the  I'talysma  and  cervical  fa.'w:^a,  unites  with  a 
branch  of  oommunication  from  the  teniporo-maxillary  vein,  to  form  a  trunk  of 
lar^e  size  which  enters  the  internal  jugular. 

Branches.     The  iacial  vein  receives,  near  the  angle  of  the  mouth,  communicft- 
ting  bninchcii  from  the  pterygoid  plexus.     It  is  also  joined  by  tho  inferior  pal- 
pebral, the  superior  and  inferior  labiul  veins,  the  buci;al  veins  froiu  th«  cheek,  and' 
the    masHCtcric    veins.      Beluw    the  jiiw,  it   receives  the  submental,  the  inferior 
palaUne,  which   returns  the  blo<xl  from   the  plexus  around  the  louiiil  and  soft. 
palate,  the  snbiniixillary  vvin,  which  commences  in  the  submaxillary  gland,  aad,j 
laatlv,  the  ranine  vein. 

The  Tejnjtoral  Vein  conimenoes  by  a  minute  plexus  on  the  aide  and  vertex  of 
the  skull,  wbich  coinmunieatt^  with  the  frontal  vein  in  front,  the  oorres^nding j 
vein  of  the  oppoaito  .side,  and  llic  posterior  auricular  and  occipital  veins  hehino, ' 
From  this  network,  anterior  an<i  pasturior  branches  are  formed  which  unite  above 
the  zygoma,  forming  the  trunk  of  the  vein.  This  trunk  is  joined  in  this  situation 
by  a  large  vein,  the  middle  temporal,  which  receives  the  blood  from  the  substance 
of  the  Tcmporiil  muscle  and  pierces  the  fsiscia  at  the  upper  border  of  the  xygoma. 
The  t«mpwnil  vein  then  descends  between  the  external  auditory  mejitus  and  the 
condyle  of  tbe  jaw.  enters  the  substance  of  the  parotid  gland,  and  unites  with  ihe 
interuiil  maxillary  vein,  to  form  the  t«inpori>-nmxilinry. 

Brancfta,  The  temporal  vein  receives  iu  itji  course  some  parotid  veins,  an 
nrticnlar  branch  from  tbe  articulation  of  the  jaw,  anterior  auricultir  veins  from 
the  external  ear,  and  a  vein  of  large  slkc,  the  iransver-ie  facial,  from  the  side  of 
tbe  face. 

The  TnUmal  Maxilhru  Vein  is  a  vessel  of  considerable  size,  receiving  brandies 
which  correspond  with  tnoiw  derived  from  llie  internal  maxillary  arterv.  Thus 
it  roccivas  tlie  midtile  meningeal  veins,  the  deep  temporal,  the  pterygoid,  masse- 
teric, buccal,  some  palatine  veins,  and  the  inferior  dcutaL  Tiiesa  branches 
form  a  large  plexus,  tne  pterygoid,  which  is  placed  between  the  Temporal  and 
External  pterygoid,  and  partly  between  the  Pterygoid  musdes.  This  plexus 
communieates  very  freely  with  Uiu  faeial  vein,  and  with  the  cavernous  sinus,  by 
branehes  through  the  base  of  the  skull.  The  trunk  of  llio  vein  then  passvs 
backwards,  beliind  the  neek  of  the  lower  juw,  and  unites  with  the  temporal  vein, 
forming  the  tern |x)ro-m axillary. 

TTie  Tempvrc-maxiiUiry  IVin,  formed  Vjy  the  union  of  the  temporal  and  in- 
ternal maxillary  vein,  oeKcendtt  in  the  substance  of  the  parotid  gland,  botwoea 
the  ramuit  of  the  jaw  and  the  Sterno-ma.stoid  muscle,  and  divides  into  two 
branches,  one  of  which  paAies  inwards  to  join  the  facial  vein,  the  other  is  con- 
tiuuou.t  with  the  external  jugular.  It  receives  near  its  termination  the  posterior 
Auricular  vein. 

The  PotUrior  A  uricular  Vein  commences  upon  the  side  of  the  head,  by  a  picxua 
which  communieatcs  with  the  branches  of  the  u-mporal  and  occipital  veins;  de- 
scending behind  the  external  cur,  it  joins  the  temporo-maxillary,  just  before  that 
vessel  terminates  iu  the  external  jugular.  This  ve^isel  receives  the  stylo-mafitoid 
vein,  and  some  bninches  frum  the  back  part  of  the  external  etkr. 

The  Otxipitai  Vein  communoM  at  the  back  ]iart  of  tbe  vertex  of  the  skull,  by 
a  plexus  in  a  similar  manner  with  the  other  veins.  It  follow.^  the  course  of  the 
occipital  artery,  poitsing  deeply  beneath  the  muitclct  of  the  back  part  of  the  neck, 
and  tcnnioates  in  Hio  internal  jugular,  occasionally  in  the  external  jugular.     As 
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Am  Tcin  passes  opposile  the  mitstotd  prooeK  il  receives  the  mastoid  van,  wliicb 
establishfls  a  oommanioatiou  vitli  ^  iateral  si&iu. 
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2.  Veins  or  toe  Keck. 
The  Vein-t  of  the  Neck,  which  return  the  blood  from  the  head  and  fccc,  are 


External  jugular. 
Posterior  external  jugular. 

VcrtijbraL 


AnUirior  jugular, 
luturual  jugular. 


The  ExUifial  Jugxilar  Vein  receives  the  grcfttor  part  of  the  blood  from  tli 
exterior  of  i\w  cntiiiuia  And  dec])  purls  of  the  &oc^  being  a  continuation  of  thai 
tcmuoro-umxillury  un<f  po8t«rii>r  auricular  veins.  It  commenoeH  in  the  BubstCDCt 
of  ttio  purotid  gUmd,  on  a  level  wiih  the  nngle  of  the  lower  jaw,  aud  nintt  perpen> 
dieularly  down  tlie  neck,  in  the  direction  ot  a  line  drawn  frotn  the  angle  of  the 
jaw  to  llie  middle  of  the  clavicle.  In  its  coarse,  it  eroeses  the  St«rao-mastoid 
muscle,  and  riins  par,iUel  with  its  posterior  border  aj3  far  as  its  attachment  to  the 
cl.'ivicle,  where  it  perforates  the  deep  fascia,  and  terminates  in  the  subclavian 
vein,  on  the  outer  side  of  the  internal  jugular.  As  it  dtacendB  the  neck,  it  is 
separated  from  the  Stemo-ni!ist()i{l  by  the  anterior  layer  of  the  deep  cerA-ical 
fas<;ia,  and  15  covered  by  the  Platviima,  the  superficial  fascia,  and  the  integument. 
This  vein  is  crossed  about  its  centre  by  the  eujierficiol  eurvtcal  nvrvc,  aud  its 
npiicr  half  is  aecumpaiiicd  by  the  suncularis  mngniis  nerve.  Tlie  external  jugular 
vciu  varies  in  siiw,  bearing  an  inverse  proportion  to  that  of  lb«  other  vein*  of  the 
neck;  it  is  ociawionailv  double.  It  is  provided  willi  two  pairs  of  valvca;  the 
lower  pair  being  placea  at  its  entmnce  into  the  subclavian  vein,  the  upper  pidr  in 
most  cases  about  an  inch  and  a  half  above  the  clavicle.  These  valves  do  no!  prevent 
the  K'gurgitation  of  the  blixtd,  or  the  passage  of  injection  from  below  upwards.* 

Jirancfiea.  This  vein  receives  the  occipital,  the  pasterior  external  jugular,  and, 
near  ixs.  termination,  the  supra-scapular  and  transverse  con-ica!  veins.  It  eom- 
municates  with  the  anterior  jugular,  and,  in  the  substance  of  the  parotid,  receives 
a  largo  branch  of  communication  from  the  iutemal  jngular. 

Tiie  PiMterior  Jixc^nal  Jiicf^ilar  Vein  returns  the  blood  from  the  intcgURient 
and  superficial  muscles  in  the  upper  and  back  part  of  the  neck,  lying  between 
the  Splcnius  aud  Trapezius  muscles.  It  descends  the  back  part  of  ths  neck,  and 
opens  into  the  ext<;rual  jugular  just  below  the  middle  of  its  course. 

The  Atttrrior  Jnoular  V"n?»  collects  the  blood  from  Ihc  int^-gumentand  muscles 
in  the  middle  of  the  anterior  r^on  of  the  nock.  It  passes  down  between  ihc 
median  line  and  the  anterior  border  of  Ihe  Sterno-mastoid,  and,  at  the  lower  part 
of  the  neck,  passes  beneath  that  uiu.icle  to  open  into  the  subclavian  vein,  near  the 
termination  of  the  external  jugular.  This  vein  varies  contdderably  in  size,  bear- 
ing almost  always  an  inveraa  proportion  to  the  external  juguhir.  Slort  frequently 
there  arc  two  anterior  jugulars,  a  right  and  left ;  but  occasionally  only  one.  This 
vein  receives  some  laryngeal  branches,  and  occasionally  an  inferior  thyroid  vein. 
Just  above  the  sternum,  the  two  anterior  jugular  veins  communicate  by  a  trans- 
verse  trunk,  which  peccivcs  branches  from  the  inferior  thyroid  veins.  It  also 
communicates  with  the  external  aud  with  the  internal  jugular.  There  are  no 
valves  in  this  vein. 

Tlie  Interttal  Juiptlar  Vein  collocls  the  blood  from  the  inWirior  of  the  cra- 
nium, from  the  superficial  parts  of  the  face,  and  IVom  the  nock.  It  oommenoea 
at  the  jugular  foramen,  in  the  base  tjf  the  skull,  bciog  formed  by  the  coaleaoenoa 
of  the  lateral  and  inferior  petrosal  sinuses.     At  its  origiu  it  is  somewhat  dtlatod, 

'  Thp  itniliMit  mnj  mfcr  to  an  iulorcstinp  pupcr  by  Dr.  StnitliPr*.  "On  JiirnUr  VrtM^i-Hico 
n  .Viphjxitt,  Anulomically  ami  Kippririicnisllv  Ci>nM<iereil.  Invludin^  lhi>  fVcnonalnitMD 
ValTtu  iu  the  VoiDt  of  the  Nvck,"  in  thn  Ediniurijh  Mtdical  Joumal,  for  Noronitwr, 
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and  this  dilktAtioa  is  called  t)i«  ginnsi,  or  gulf  of  th«  interna!  jugtilar  v^io.  It 
ruDs  down  tlie  side  of  the  neck  in  a  vertical  direction,  lyiu^  at  lirst  on  the  outer 
side  of  the  iDtemol  carotid,  and  then  on  the  outer  aide  ot*  the  common  carotid, 
and  at  tlie  root  of  the  neck  unitea  with  the  aubclavian  vein,  to  form  the  vena  in- 
nominata.  The  internal  jugular  vein,  at  its  commcncctnt'nt,  lies  upon  the  Rectus 
lateralis,  behind,  and  at  the  outer  aide  of  the  internal  carutid,  and  the  eighth  and 
ninth  p«ira  of  nerves;  lower  down,  the  vein  and  artery  lie  u])on  the  same  plane^ 
tbe  gloeso-pharyngeat  and  livpoglossiil  nerves  passing  forwards  Wtween  tticm ; 
the  pneumogaatrtc  descends  betwcfii  and  Whind  them,  in  the  same  sheath,  and 
the  spinal  accessory  passes  obliquely  outwards,  l>chiud  the  vein.  At  the  nx>t  of 
ttte  neck,  the  vein  of  the  right  side  Is  placed  at  a  little  distance  from  the  artery; 
OQ  the  left  side,  it  usually  crosses  it  at  it'*  lower  part.  The  vein  is  of  conisidera- 
ble  foxM,  but  it  varies  in  diflcrunt  individuals^  the  lefl  one  being  uiiually  the 
sma11«itL  It  tit  provided  with  a  pair  of  valves  which  are  plaoetl  at  its  point  of 
termiuation,  or  from  half  to  three-qunrtera  of  an  inch  above  it. 

Bmncitea.      This  vein  receives  in  its  course   the  facial,  lingual,  pharyngeal, 
superior  and  middle  thyroid  veiaa,  and  the  oocipital.     At  its  point  of  junction] 
with  the  branch  common  to  the  temporal  and  mcial  vvaas,  it  becomca  greatly 
iocroasud  iit  size. 

The  Ungual  veins  oormnenco  on  the  dorsum,  sides,  and  under  surface  of  the 
tongue,  and  passing  backwards,  following  the  course  of  the  liiigu.il  artery  an<l  ita 
brancbe^  terminate  in  the  inturtiul  jugular. 

The  phart/ngtai  win  coinmenci'jt  iu  a  niinuto  plexus,  tbo  pharyngeal,  at  the 
back  jiart  and  jiides  of  the  pharynx,  and  ailer  receiving  meniugt^al  brancho:!,  and 
tbe  Vidian  and  spbeno-palatino  veill^  tt-nntnutes  in  llie  iuteniiil  jugular.  It  occa- 
sionally opena  into  the  &oial,  lingual,  or  .sujtcrior  thyr<oi<l  vein. 

The  nimw  tAwvid  vein  commences  in  ttin  substance  and  on  the  surface  of  the 
thyroid  ^and,  by  uraDches  corre.iponr)ing  with  thone  of  the  superior  thyroid  artery, 
and  terminates  in  the  upper  part  of  the  internal  jugular  vein. 

The  mijiik  thyroid  vein  collects  the  blood  from  the  lower  part  of  the  lateral  lobe 
of  the  thyroid  gland,  and,  being  joined  by  some  branches  from  the  lar^nuc  and 
trachea.  tcrmiaati»  in  the  lower  part  of  the  internal  jugular  vein. 

The  VeTieAral  Vein  commcnoca  by  numerous  small  Branches  in  tbo  occipital 
region,  from  the  deep  muscles  at  the  uppw  and  back  part  of  the  ncek,  piisscs  out- 
wards, and  enters  the  fonimun  in  the  transverse  process  of  the  atlas,  and  desccnda 
by  tlie  side  of  the  vertebral  artery,  in  the  cauul  formed  by  the  trausvunw  processes 
of  the  cervical  verlebrai.  Emerging  from  tbe  foramen  in  tbe  iraimver-se  proce«  of 
the  sixth  cervical,  it  terminates  at  the  root  of  the  neck  in  the  back  part  of  the 
innominate  vein  near  its  origin,  its  mouth  being  guarded  by  a  pair  of  valvea. 
This  vein,  in  the  lower  part  of  its  couwe,  ocoaKionally  divides  into  two  branches; 
one  cmerpis  with  the  artery  at  tlio  sixth  cervical  vertebra,  the  other  escapes 
through  iho  foramen  in  the  seventh  cervical. 

SmarJtes,  This  vein  roccives  in  ita  course  the  poatorior  condyloid  vein,  mus- 
calnr  branches  from  the  muscles  in  tbe  prcvortcbrnl  region :  dorsi-spinal  voin^ 
from  ll»e  back  part  of  the  cervical  portion  of  the  sniue ;  mi^ningo-rachniiau  veins, 
fVora  the  interior  of  the  spinal  caual ;  aud,  lastly,  the  ascending  and  deep  eenicoL 
veins. 


8.   VEtXS  or  THK  DlPLOE  AXD  IXTEWOR  OF  THE  CeAXIUM. 

Veins  or  the  Dipi-ok. 

Tbe  diploo  of  the  cranial  bones  is  channelled,  in  tbe  adult,  with  a  number  of 
ttntuous  canals,  which  arc  lined  by  a  more  or  less  complete  layer  of  compact 
tissue.     The  veins  they  contain  are  lurgc  and  capacious,  their  walls  being  thin,  i 
and  formed  only  of  epithelium,  resting  upon  a  layer  of  ehistie  tissue,  aud  they 
present,  at  irregular  intervals,  puuchOike  dilatations  or  euU-(ile-sac,  which  serve 
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as  reservoirs  for  the  blood,     Ttiese  are  the  veins  of  tlie  diploS ;  they  can  only 
di^layed  br  renio\-ing  the  outer  table  of  the  skull. 

In  adult  life,  as  long  as  the  t-ranial  bones  are  distinct  and  separable,  thei%  veins 
are  coDlincd  to  the  particular  bones ;  but  Ju  old  age,  when  the  sutures  arc  uDited, 
they  oonunanicate  with  euoh  other,  and  increase  in  size.  These  vessels  contmu- 
DicQtC)  in  the  interior  of  the  ernDium,  with  the  nicniogcid  veins,  and  with  the 
sinuses  of  the  dura  nialer,  and,  an  the  exterior  of  the  »knll,  with  the  veins  of  the 
pehcranium.     They  are  divided  into  the /ranto^  whieh  opens  into  llw  supm-orbitai 

Fig.  fflT.— Tvliw  of  (liK  DiiiinA,  M  diapUro'l  hy  lh«  B*iiuit«1  «[  tba 
Outiir  Talilu  of  tUv  Sknll. 
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vein,  by  an  aperture  at  the  supra-orbital  notch ;  the  ant-rrior  temporaj,  which  19 
confined  chiefly  to  the  frontal  bone,  and  opens  into  one  of  the  deep  temporal  veins^ 
after  escaping  by  an  aperture  in  the  great  wing  of  the  sphenoid;  tlic  povtenor 
trmpontl,  wliieh  is  coiifitied  to  the  parietal  haoc.  and  terminates  in  the  lal«rul  sina« 
by  oil  ftjwrtureai  thepoMtfjrinrinfv-rrDrangle  of  the  parietal  bone;  and  the  Ofdpital, 
whieh  in  contintnl  to  the  occipital  bone,  and  opens  either  into  the  occipital  vein, 
or  the  occipital  sinus. 

Ckrebrat,  Vkins. 

The  Grrtbral  Veim  are  remarkable  for  the  extreme  tlnnnejw  of  their  coats,  from 
tlie  mu.sculur  tii«$ue  in  them  being  wanting,  and  tor  the  aheience  of  valvett.  They 
may  be  divided  into  two  set^  the  superlicial,  which  are  placed  on  the  surface^  and 
tlie  deep  veins,  wliich  occupy  the  interior  of  the  organ. 

Tlio  Superficial  (Wtiiral  Vtim  ramify  Upon  the  surface  of  the  hrun,  being 
lodged  in  the  sulci,  between  the  convolutions*,  a  few  running  across  the  convolu- 
tions. They  receive  branches  from  the  substance  of  the  brain,  and  terminate  in 
the  sinuses.  They  are  named  from  the  pcaitiun  they  occupy,  superior,  inferior, 
internal,  and  external. 

The  Suprrior  tirnbral  Veins,  seven  or  eight  in  number  on  each  udc;  pass 
forwards  and  iuwunls  towards  the  great  longitudinal  il«suri^  where  they  receive 
the  internal  cen!i)rnl  veins,  which  return  the  blood  frx>m  the  convolutions  of  the 
flat  surfiice  of  thu  oomuponding  hemisphere ;  paiwing  obliquely  forwanJs,  they 
become  invested  with  a  tubular  sheath  of  the  arachnoid  membrane,  and  open  into 
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the  Bupcrior  longitudinal  xinus,  in  tho  opposite  direction  to  tho  course  of  the 
blood. 

The  Inferior  Antrrior  Oertbral  Vrint  commence  on  the  under  eurfsoc  of  tlie 
anterior  \obiM  of  the  bmin.  and  t«rmiiiate  In  the  cavunious  ffinusuH, 

Tbe  Inferior  iMla-at  Certftrcil  Vctna  commence  on  llie  Intend  parts  of  tbe 
lieiDiq)bvres  and  nt  the  haae  of  the  brain :  tliey  unite  u>  form  £ruui  three  to  Ave 
veins,  which  open  into  the  lateral  .linus  I'rora  before  bnukwardti. 

The  In/rrior  Median  Oirebrat  ]'eim,  which  are  very  large,  commonoo  at  tha 
fore  piirt  of  the  under  surface  of  tho  ei^rebrum,  and  from  the  eouvolutiong  of  tho 
poKtenor  lobe,  an<I  terminate  in  tlie  Ktmight  sinu^  behind  the  veniu  Galeni. 

The  Deep  Orrrbrttt  or  Ventricular  i'eitm  (Tcnw  OaleDi)  lire  two  in  number, 
one  from  the  right  ventricle,  the  other  from  the  left,  Thej  nrc  eiieli  Ibrinod 
by  two  ve\xi%  the  vena  corporis  slriati  and  the  ohi»r<>id  vein.  Thov  |>a»»  back- 
wardfi,  parallel  with  one  another,  incloiied  witliin  th^  velum  interpcx'itum,  and 
pass  out  of  the  brain  at  the  great  tran.^verae  fwsure,  between  the  under  surlace 
of  the  corpus  caUonum  and  tne  tubercula  quadrigemiua,  and  enter  the  Atraight 

BIQUa. 

The  vena  corporis  gtrtatt  commences  in  tho  groove  between  the  corpus  striatum 
and  thalamus  opticus  receives  numerous  veins  from  both  of  these  part^  and 
unites  behind  tho  anterior  pillar  of  the  fornix  with  the  choroid  vdti,  to  form  one 
of  the  veuic  Galeui. 

The  choroid  vein  nms  along  the  whole  length  of  the  outer  bortler  of  the 
choroid  plexu^v  receiving  veiim  fruni  tho  hippocampux  major,  the  fornix  and 
oorpus  callosuti),  and  unites,  at  the  anterior  extremity  of  the  choroid  plexu:!t 
witli  the  vein  of  tho  corpus  slriatum. 

The  CtreMlar  ]ViW  oecuj)y  the  surface  of  the  cerebellum,  and  arc  disponed  in 
three  sets,  .superior,  inferior,  and  lateral.  Tlie  superior  pa**  forwards  and  inwards, 
acrosa  the  superior  Termiibrm  process,  and  terminate  in  the  straight  ^inus;  some 
open  into  the  vena)  (ialeni.  The  inferior  cerebellar  veins,  of  largo  size,  run 
transversely  outwards,  and  terminate  by  two  or  three  trunks  in  tlio  lateral  .itnuse-s. 
The  lateral  anterior  cerebellar  vein^  terminate  in  tbe  superior  pctraial  sinuses. 


Si.vusEs  OP  TICK  Dura  Mater. 

Tlie  »inu.<«cs  of  the  dura  imiter  an;  venous  channels,  nnalogoua  to  the  veins, 
their  outer  coal  lieing  furun-d  by  the  dura  mater;  thi;ir  inner,  by  a  coniinualion 
of   the  serous  membrane  of  the  veins.     They  are  twelve  in  number,  and  are 
divided  into  two  sou; — 1,  Those  situated  at  the  upper  juid  hack  part  of  the  skull, 
■    2.  Tbe  sinuBGB  at  the  base  of  the  skull. 

W   cer 


Straight  anus. 
Lateral  eiuuses. 
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1.  The  sinuses  of  tho  upper  and  back  part  arc  tho 

Suocrior  longitudinal. 
Interior  longitudinal. 

Occipital  eiuoMO; 

The  Superior  LongitiAdinnl  Siwa  occupies  tho  attoohod  margin  of  tho  fhlx 
cerebri.  Commencing  at  the  crista  GuHi,  it  runs  IVora  before  backwurds.  groov- 
ing the  inner  surfuee  of  the  fruntnl,  the  adjacent  margins  of  the  two  parietal, 
and  the  superior  division  ol'  the  cr\i«inl  ritige  of  the  oi'cipiud  bone,  and  terminates 
by  dividing  into  the  two  lateral  sinuses.  This  fiiniis  is  triangular  in  form, 
narrow  in  Irunt.  and  gradually  incniasing  in  sixe  ivt  it  pa&soa  backwards^  On 
examining  its  inner  surface,  il  pre^itiis  the  iuicrmd  openings  of  the  cerebral 
veins:  these  vessels  are,  for  the  moat  pari,  directed  from  behind  forwards,  and 
cbicfly  open  at  ihc  back  part  of  the  sinus,  their  orifiues  Ijeing  i"()ncoaIed  by  fibrous 
areoleo;  numerous  fibrous  bun<ls,  chorda  WHUsii,  are  aI.>to  muc!!,  which  extend 
tTansvervuly  across  its  inferior  anzie;  and  lai^tly,  some  smalt,  white,  projecting 
bodies,  the  glandube  I'acchioni.    This  sinus  receives  the  superior  cerebral  veins, 


numerous  vein.^  from  the  diploS  anci  dum  mater,  and,  »t  the  paiterior  extremity 
of  the  sa^tlal  suture,  the  parietal  veins  from  the  pcricraiiium. 

The  point  where  the  Huperior  longitudinal  and  lateral  sinutscs  are  eontinuom  i* 
called  the  conjiiiaice  of  the  sinuaas  or  the  torailar  Seropfiiti.  It  pnsents  a  oon. 
sidorohlv  dilatation,  uf  very  irregular  form,  aud  i«  the  point  of  meeting  of  six 
sinuses,  the  eupcrior  lougitudiniu,  the  two  hileral,  the  two  oocipitat,  and  the 
stmight. 

The  fn/erior  Lon^itfidinal  Sinus,  more  correctly  described  aa  the  in/Vsw 
hngiiitdinitl  vein,  is  contained  in  the  posterior  piirt  of  the  free  margin  of  the  fidx 
cerebri.  It  is  of  it  circular  form,  inureoses  in  siko  as  it  piissL-s  haekwards,  and 
terminates  in  the  straight  sinus.  It  receiver  several  vciius  from  the  Iklx  eorobii. 
and  onoasioiially  a  few  from  the  flat  surfaec  of  the  hemispheres. 

The  Straight  Sinyia  is  situated  at  the  line  of  juuetion  of  the  f&lx  ecrobri  with 
the  tentorium.  It  is  triangular  in  form,  inureiutes  in  size  as  it  procw.-"!*  liack- 
wards,  and  runs  obliquely  down wanls  and  bnekwanisiVom  the  termiualion  of  llie 
inferior  longiludiiml  sinus  to  the  lorcnlar  llerophili.  Beaiden  the  inferior  lon- 
gitudinal eiuus,  it  re<»ives  the  venie  Ualeni,  the  inferior  raotlian  eerebral  vein!', 
and  the  superior  cerebellar.    A  few  trannverso  bauds  cross  it«  interior. 

Fie-  S3S.— Terlicol  ScclEoa  or  Ilia  Slcnll,  alioniiie  the  Sioutwl  of  tbs  Diua  Ukter. 


The  Lateral  Sinutra  arc  of  large  size,  and  situated  in  the  attached  margin  dS 
the  tentorium  ccrebcUi.  They  commence  at  the  torcular  Ucrophili.  and,  passing 
horizontally  oulwanls  to  the  hiise  of  the  petrous  portion  of  the  temporal!  bonCi 
curve  downward.^  an<l  inwards  on  each  side  to  reach  the  jugnlur  forami-n,  vben 
they  terminate  in  the  internal  jugular  vein.  Each  sinus  rests,  in  it«  course,  npon 
the  iunersurtace  of  the  oecipitaJ  bone,  the  posterior  inferior  angle  of  the  parietal,  tbe 
mastoid  portion  of  the  temporal,  and  on  the  ooei]iital  again  juet  before  its  ternd- 
nation.  Thcte  sinuses  are  of  unecjual  !ti7.e,  the  right  being  the  larger,  and  thnr 
increase  in  size  aa  they  proceed  fronj  behind  forwards.  The  horizontal  jiortton  is 
of  a  triangular  form,  the  curved  portion  iwmi-eyHndrieAi;  their  inner  Horface  is 
smooth,  and  not  crossed  by  the  liurous  bands  found  in  the  other  sinuses.  TbsM 
sinusea  receive  bloo<I  from  the  superior  longitudinal,  tlie  straight,  and  the  occipital 
ainuaea;  and  in  front  they  communicalc  with  the  superior  and  inferior  petrosaL 
They  communicate  with  the  veins  of  the  pericranium  by  raeai»  of  the  tnartoid 
and  posterior  condyloid  veins,  and  they  receive  the  inferior  eerebral  antl  interior 
cerebellar  veiu«,  and  some  from  the  diploe. 

The  Otximlat  are  tlie  smallest  of  the  cranial  sinuses.  They  are  OBually  two  In 
number,  and  situated  in  the  attached  margin  of  the  tinlx  eerebeUi.  They  i 


Y oonunenec     I 


SINUSES   OF   THK   DUKA   MATEB. 


4ft& 


^  several  KRinli  veins  aroutid  the  posterior  margia  of  the  foramen  mngnum,  wbiullJ 
communiuate  with  the  pcMtvriur  s]>iuiil  wins,  and  tvmiinato  by  ficparatu  «.^>eoiuglj 
(sonitiiliines  by  a  single  aperture)  iti  tliu  torvulnr  Hcrophili. 
2.  Tbe  siQusQs  at  the  base  uf  the  skuH  uru  the 

Cavoriiouja,  Inferior  petrosal, 

Circular.  Superior  ]>etrosaL 

Tninsvcrsc. 

The  Gmemtna  Sinvaet  are  named  from  their  presenting  a  reticulated  structure. 
Tliey  are  two  in  number,  of  large  siae;  and  placed  one  on  each  aide  of  the  sella] 
Turcica,  extending  from  tbo  sphenoidal  Jueure  to  the  apex  of  the  pctroun  portioa 

Fig.  33».— Tli«  SinasM  kt  tha  Buo  of  ttia  SknlL 
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of  the  temporal  bone:  they  receive  anteriorly  the  ophthalmic  vein  thrmigh  (ha ' 
sphenoidal  ficiAure,  communicate  behind  with  the  pctrosul  sinuses,  and  with  e*ob" 
other*bv  the  circular  and  traii-^ventc  suiuscm.  On  the  inner  nail  of  each  sinua  \a 
found  tDO  internal  ciirntid  artery,  accompanied  by  |}lament«  of  the  carotid  nk-xua 
and  by  the  sixth  nerve;  and  on  iu  outer  wall,  the  thinl,  fourth,  and  ophtnalmic 
nerves.  These  partu  are  aeparaied  from  tite  bloi^i  flowing  alon^  the  sinus  by  the 
lining  membrane,  which  ia  continunua  with  the  inner  coat  of  the  veins.  The 
cavity  of  the  >iinu-^  which  is  larger  Iwhind  than  in  front,  is  intorwded  by  filamenlj 
of  fibrou!*  ti**ue  and  small  vessels.  The  cavernous  sinuses  receive  the  inferior 
anterior  cerebral  veins;  they  communicate  w-ith  tlio  lateral  sinuses  by  means 
of  the  superior  and  inferior  petrosal,  and  with  the  lacial  vein  through  the 
ophthalmic 

The  ophtKalmie  is  a  large  vein,  which  connects  the  frontal  vein  at  the  itmer 
angle  of  the  orbit  with  the  cavernous  sinus ;  it  jiursuea  the  same  course  a«  the 
ophthalmic  artery,  and  receives  brnnehui  correspond  ing  to  those  ilcrived  from  that 
vesael.  Forming  a  short  {tingle  trunk,  it  passes  tiinm^h  llie  timer  extremity  of 
tlio  aphonotdal  fissure,  and  terintnnt<.\<  in  the  cuvcmoust  sinus. 

The  Gircvlar  Sinus  completely  surrounds  the  pituitary  body,  ami  communicates 
on  each  side  with  the  cavemuua  sinuses.     Its  posterior  half  ia  larger  than  tho 
30 
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anterior:  ami  iu  oM  age  it  is  more  capacious  thnn  at  aq  cnrlr  poriod  of  life.     It' 
rvcvivvs  vciiu  bom  ihc  pltuitar)'  hw\y,  and  truin  thv  Hiljaecnt  bon«  and  dura  mater. 

lie  In/rrMr  I'HroMl  Sinut  ib  situated  in 
tLo  groove  formed  bv  th«  junction  of  the 
inferior  border  of  tbe  petrous  portion  of  the 
temporal  with  tbc  wu^lnr  process  of  the 
occipital.  It  commcnoes  in  front  at  the 
termination  of  the  cavernous  nintu^andopena 
behind  into  the  jugnlar  foramen,  lorming 
with  the  lateral  bidub  Uio  commencement  <m 
the  internal  jugular  rein.  These  sintueB 
arc  semi-cylindrical  in  form. 

The  7ivin*iwK  Sinus  is  placed  traos- 
versely  iicross  the  fore  part  of  tlic  basilar 
process  of  the  occipital  bone,  eorring  to 
connect  the  two  inferior  petrosal  aixJ  cwvern- 
oum  if)nuR<s.  A  second  \s  occasionally  found 
oppovite  tbc  foramen  inngnum. 

The  Sufxrrior  PdrMol  Sinttt  is  silaated 
along  Uie  upi>er  border  ol'  the  petrous  por- 
tion of  the  temporal  bone,  in  the  front  p*rt 
of  the  altaelipd  margin  of  the  tentorium.  It 
is  small  and  narrow,  and  connects  together 
the  cavcrnou.4  and  bileral  sinuses  at  cacli 
eide.  It  receives  a  cerebral  vein  (infcritn* 
lateral  cerebral)  from  the  under  part  trf  tbe 
middle  lobe,  and  a  cerebellar  vein  (nntcrior 
lateral  cerebellar)  from  tbe  anterior  border 
of  tbc  cerebellum. 
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TeIXS  or  TDK   UpPKB  EXTRKMITT 

jlnd  TnoBAX. 

The  veins  of  the  upficr  extremity  arfti 
divided  into  two  sets:   1,  The  eupcrfidal 
veins,     2.  The  dwp  veins. 

The  Suji'-rfia'ul  Vn>t8  are  placed  imme- 
di.'tlely  K-neath  th«  integuiuent  between  th« 
two  layers  of  superficial  fa^^ia ;  they  com* 
tnence.  in  the  li-ond  chiefly  on  its  dorsal 
aspect,  where  they  form  a  more  or  Ics^com-, 
plete  arch. 

The  Deep  Veing  accompany  the  ar 
and  constitute  the  vena)  comitos  of 
vcssck. 

Both  sets  of  vessels  arc  provided  with 
valves,  which  are  more  numeruoH  in  the  deep 
tliua  in  the  Kupcrficial. 

1.  The  Sii}frjiciat  Vans  of  the  Cpptr 
£xlremil>/  are  the 


!a*com-^ 

irterieflLJ^I 
f  ihoeSM 


Anterior  ulnar. 
Posterior  ulnar. 
Basilic. 
Radial. 


O^balic. 
Median. 
Median  basiUo. 
Median  cephalic. 


The  j4w(m«r   Vlnar  Tn'n  commenoee< 
tlie  anterior  surface  of  the  wrist  and 
aide  of  the  hand,  and  ascends  along  tlie 
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ide  of  the  forearm  to  tli«  bend  of  the  elbow,  where  it  y>m»  witJi  tli 
utoar  vein  to  form  the  hasilie.     Il  communicates  with  branches  of  the 
vein  in  front,  and  with  the  pmt^rior  ulnar  behind. 

The  PotUrwr  Ulnar  Vtin  commences  on  the  posteriop  surface  of  the  ulnar 
side  of  the  hand,  and  from  the  vein  of  the  little  finger  (vena  salvatella).  tatnated 
over  the  fourth  metacarpal  space.  It  ascends  on  the  posterior  surface  of  the  ulnar 
side  of  the  forearm,  and  just  below  the  elbow  uuitcs  with  the  anterior  ulnar  vein 
to  form  the  basilic. 

The  Ban'Uc  is  a  vein  of  considerable  size,  formed  bv  the  coalescence  of  the 
anterior  and  posterior  ulnar  veins;  ascending  along  the  inner  side  of  the  elbow,  it 
ruoei*-cs  the  median  basilic  vein,  and,  passing  ujiwards  along  the  inner  side  of  the 
arm,  pierces  the  deep  fascia,  and  a80cnd»  iii  iho  course  of  the  brachial  artery,  ter- 
inin.Uiug  either  in  one  of  the  vcnro  couiitc-s  of  thiit  vessel,  or  in  the  a.'sillarv  vein. 

nie  Radial  Vein  commences  from  the  dorsitl  sHrfiioc  of  the  thiitiib,  in-lcx  fi«}^r, 
and  radial  side  of  the  hand,  by  branches  wliidi  coiiirniiniaitc  with  tin.-  vena  «ilvii- 
tella.  Tliey  form  by  their  union  a  large  vessel,  which  uscetids  iilung  the  radial 
side  of  the  forearm,  receiving  numerous  brnnehes  from  both  it.f  mirfui-iv*.  At  the 
beitd  of  the  elbow  it  receives  the  median  cephalic,  when  it  becomes  the  cephalio 
vein. 

The  dphalic  Vein  asoends  along  the  outer  bortler  of  the  Tliceps  mnsnle,  to  the 
upper  third  of  the  arm ;  it  then  passes  in  the  intervfti  l)etween  the  rector-ilis  major 
and  Dijltoid  muscles,  accompanied  by  the  descending  branch  of  the  thoracica  acrO'  \ 
mialis  artery,  and  terminates  in  the  axillary  vein  just  below  the  clavicle.  This 
vein  ia  oocasionuliy  connected  with  the  external  juffular  or  subclavian,  by  a  branch 
which  passes  from  it  upwards  in  front  of  the  clavicle. 

The  Meilian  Vrtn  collects  the  blood  from  the  superficial  structures  in  ihc'palmar 
sarfiKse  of  the  hand  and  middle  line  of  tho  forearm,  communicating  with  llic 
anterifflr  olnar  and  ruidial  vcina.  At  the  Iwnd  of  the  elbow,  it  receives  a  branch  of 
cotnmiinication  IVom  tho  deep  veins,  accompanying  the  brachial  artery,  nud  divides 
jiato  two  branches,  the  mctlian  cephalic  and  median  bsisilic,  which  diverjsefrom 
leh  ollter  ui  they  ascend. 

The  Mfiian  Cephalic,  ^le  smaller  of  the  two.  piisses  outwards  in  tho  grooTfli 
Iwtvsen  tho  Supinator  longus  and  Biceps  muscles,  nod  join*  wilh  iho  wphalioq 
vein.    Tho  hranehe.i  of  the  external  ciitiineou!<  nerve  pass  behind  this  vessel. 

The  if^ian  liasilic  vein  pa.<»es  obliquely  inward,-*,  in  tlie  groove  between  the 
Biceps  and  Pronator  ratlii  teres,  and  join.s  with  the  basilic.     This  vein  passe? 
in  front  of  the  brachial  artery,  from  which  it  is  separated  by  a  fibrous  expansion*] 
given  off  from  tho  tendon  of  the  Biceps  to  the  fascia  covering  the  Flexor  muselcn 
of  lh«  forearm.     Filaments  of  tho  internal  cutaneous  nerve  pass  in  front  of  as  well' 
as  behind  this  vessel. 

2.  The  Dtrp  Vtina  of  tft/n  Upper  Rrtrcmify  follow  the  course  of  the  arteries^ 
forming  their  vena)  oomites.  Tiiey  arc  generally  two  in  number,  one  lying  on 
euch  aide  of  the  corresponding  urtcry,  and  they  are  connected  at  intervals  by 
abort  tranaver^  branches,  ,, 

There  are  two  digital  voin.t.  accompanying  each  artery  along  the  sides  of  the 
0iiffer8 ;  tha«,  uniting  at  their  Via-te,  pa.-«  along  the  iniero:<seoua  spaces  in  the  \ 
and  terminate  in  tho  two  BUi>or(iciaI  palmar  veins.  Branches  Irom  these  vessoli 
on  the  radial  side  of  tho  hand  accompany  tho  superficialis  volse.  and  on  the  ulnar 
Bide  terminate  in  tho  deep  ulnar  vcms,  Tho  deep  ulnar  veins,  ns  they  pass  in 
Iront  of  tho  wrist,  communieato  with  the  interosseous  and  superficial  veins,  and 
aiut«  at  tho  elbow  with  the  deep  radial  vi-inii,  to  form  the  veuiu  comitcs  of  the 
braehial  artery. 

The  InlfrctKOus  Veing  accompany  the  anterior  and  postterior  interosKons 
arteries.  The  anterior  interosseous  veins  oommcni^e  in  front  of  the  wrist,  where 
they  communicate  with  the  deep  radial  and  ulnar  vein-t ;  at  tlie  upper  part  of  the 
forearm  they  roeeivo  the  posterior  iutcroaseous  veins,  and  terminate  in  the  vcnn 
oomitea  of  the  ulnar  artery. 


4GIJ 


VEINS. 


The  Dtep  Palmar  Ynim  aoconip^ny.  tli©  deep  palmar  arch,  bwBia:  formed  W 
brtinclMM  wbicli  accompany  Die  ruinitu^atioDS  of  tbia  vesseL  Tlicy  vommuQicate 
witb  th«  supeHlvial  palmar  vem»  at  the  inner  side  of  tbe  hand;  and,  on  tlii'  uuti-f 
side,  terminate  in  tlie  venie  oomitea  of  the  radial  artery.  At  tiic  wrist,  ihey  roccivc 
a  doraal  and  a  palmar  branch  from  the  thumb,  and  unite  with  tbc  deep  radial 
veins.  Accompanying  the  radial  artery,  those  vusseU  terminate  in  the  venas 
oomilea  of  the  brachial  artery. 

The  lirarJiinl  Vfiiu  arc  placed  one  on  each  side  of  the  brachial  artf.TV.  ivcoivinj 
branches  corresponding  with  those  given  oft'  from  ibia  ve^wel ;  at  the  lower  margin 
of  ihc  axilla  they  uuilc  with  the  basilic  to  fibrin  the  ;ixillary  vein. 

The  deep  veini)  liavo  uuincrouK  ana«tuiuoses,  itut  only  wiCh  each  otlier,  but  aUo 
with  the  Buperfieial  vein^. 

1'ho  A:cn.i.ARY  Vkin  ii«  of  large  »xe  and  formed  by  the  continaadoit  upwards 
of  the  bii.<(ilio  vein.  It  eonmiences  at  the  lower  part  of  the  axillary  spiMs^  and 
increasing  in  size  a-t  it  astcends,  by  receiving  branches  rorrcaponding  with  tboeo  of 
the  axillary  artery,  terminates  immediately  beneath  the  clavicle  at  the  outer  mar- 
gin of  the  first  rib,  and  bcoomeii  the  subclavian  vein.  This  vessel  ia  covered  is 
Iront  by  the  Pectoral  muscles  and  costo-coracoid  membrane,  and  lies  on  the  thondc 
aide  of  the  axillary  artery.  Opposite  the  Subscajjularis,  it  is  joiowl  bv  a  large 
Toin.  formed  by  the  junction  of  the  venio  comttes  of  tlie  brachial ;  ami  near  its 
termination  it  receives  the  cephalic  vein.  This  vein  is  provided  wilb  a  pair  of 
valves  opposite  thu  lower  border  of  the  Subscupularis  muscle;  valves  are  alao 
found  al  tbe  termination  of  the  cephalic  and  fttib«.-apiilar  veini*. 

The  Sfuci-AViAX  Vki.\,  the  conliniuition  of  the  axillary,  cxt<>nd3  from  the  outer 
margin  of  the  firi^t  rib  t*}  the  inner  end  of  the  stemo-clavicular  arliculatioo,  where 
it  unites  with  the  internal  jugular,  to  form  the  vena  innominata.  It  ia  in  relatioii. 
in  front,  with  the  clavicle  and  Subclavius  muscle;  behind,  with  the  subclariaa 
artery,  from  which  it  i.i  separated  internally  by  the  Scalenus  anticus  and  phrenn 
nerve.  Below,  it  resta  in  a  depre^nion  on  the  tirst  rib  and  upon  tbe  pleura. 
Alx>ve,  it  is  covered  by  the  cervical  fascia  and  integument. 

The  subclavian  vein  occasionally  rises  in  tbe  neck  to  a  level  with  the  third  part 
of  the  subclavian  artery,  and,  in  two  instances,  has  bffia  seen  passing  with  llic 
latter  behind  the  Scalenus  anticua.  This  vessel  is  provided  with  valves  about  an 
inch  from  its  termination  in  tbe  innominate,  just  external  to  the  cntraooc  of  tlie 
external  juguW  vein. 

Brartclun.  It  receives  the  external  and  aiilerior  jugular  veins  and  a  ^mall  brancit 
from  the  cephalic,  outside  the  Scalenus ;  and  on  thu  inner  »ide  of  this  muscle,  ibe 
internal  jugular  veiniiL. 

The  VK.S.K  1nx(>minat.«  (fig.  241)  are  two  larfje  tninks,  placed  one  on  eoeh 
fude  of  the  root  of  the  neck,  and  formed  by  the  union  of  the  internal  jugular  and 
subclavian  veins  of  the  corresponding  aide. 

The  Ri'jht  I  Vno  Innominata  is  a  short  vessel,  about  an  inch  and  a  balf  in  lengtli, 
which  eommcQcee  at  the  inner  end  of  the  clavicle,  and,  passing  almost  verlieally 
downwanls.  joins  with  the  left  vena  innominata  just  below  the  cartilage  of  tbe  fbtt 
rib,  to  form  the  nuperior  vena  cava.  It  lies  superficial  and  external  to  the  arteria 
iaaomioatu ;  on  its  right  side  the  pleura  is  interposoil  between  it  and  the  apex  of 
the  lang.  This  vein,  at  its  angle  of  junction  with  the  subclavian,  reoeives  tho 
right  vertebral  vein,  and  right  lymphntic  duct;  and.  lower  down,  the  right  internal 
mammary,  right  inferior  thyroid,  and  right  Buperior  intercostal  veins. 

The  Lf/t  Vrita  ItMOmiitaUt,  «l>ont  three  inches  in  length,  and  larger  tlian  the 
right,  pa».4es  obliquely  from  right  to  lull  ncrowt  the  upper  and  front  |>art  of  the 
chest,  to  unite  with  its  tellow  of  the  op|v>site  side,  forming  the  superior  vena  cava. 
It  is  in  relation,  in  front,  with  the  sternal  end  of  the  left  clavicle,  tl>e  left  sterno- 
clavicular articulation,  ami  with  the  first  piece  of  the  sternum,  from  which  it  U 
separated  by  the  Sternohyoid  and  Stcrno-thyroid  rnnseh's,  the  thvmus  gland  or 
its  nsmws^  and  some  loose  areolar  tissue.     Behind,  it  bus  aetxms  tlio  roots  of  tine 
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The  internal  mammary 
*M^  Iwo  ia  Dumber  to 
ndi  alter?,  follow  the 
WviK  of  tliat  vessel,  and 
ftwive  branchea  corro- 
^"wling  with  those  do- 
RTfd  from  it.  The  two 
fttu  unite  into  a  siogla 
•Wnlt.  which  terminates 
b  the  ionomioate  vein. 

Tho  inferior  lltgroid 
■OM,  two,  frcqupatly  three 
*  (iwr  in  number,  arise 
IB  the  Tonona  plexu%  on 
*W  thyroid  body,  commn- 
BiMmg  with  tlie  middle 
toJ  superior  thyroid  veins. 
The  left  ouo  dcsoends  in 
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three  largo  arteries  sjising  from  the  nrch  of  the  norta.  This  vp«*1  is  joiiM?d  bj 
Uie  left  vertebral,  loft  interior  tbvroi*!,  K-ft  imernul  niamniiiry,  iiod  the  left  supe- 
rior intercoeUl  veins,  and 
oeeasionally  some  thymio 
and  pericardiac  veins. 
There  are  no  valves  in  the 
Tcme  ionomiuat^B. 
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front  of  Uie  tracliea,  behind  tlie  Storuo-tbyroid  miisclMV  communicating  iriih  i» 
fellow  by  tranaverete  braiiclieii,  and  tvriiiiniuud  in  the  Ivtt  vuiw  mnomiuitUL.  Tbe 
right  ono,  uliich  is  placed  a  little  tit  the  rigiit  of  the  median  line,  opeu«  into  the 
right  vena  inoominala,  ju.tt  at  itit  jinicti>in  with  the  ituperior  cava.  Tlies«  veint 
receive  tracheal  ami  inferior  hkrvngi-uil  brnncheii,  and  are  provided  witb  valves  at 
their  termination  in  tVie  innominate  veins. 

The  Snperior  Intcrcoiiial  Veins  return  the  blood  from  the  upper  istercoatal 
spaces. 

The  right  superior  xtittreoital,  nrndi  smaller  tlian  the  lefl,  closely  oorrcapon'U 
with  the  supenor  iiiterco>iuil  arlory,  receiving  the  blood  from  the  firjil,  or  first  miO 
second  intercostal  spaw^v  and  tcnnimitcs  in  the  ri^ht  vena  iunouiinuta.  Some- 
tiiiiva  it  [lasscs  down,  and  opens  into  the  vena  azyi^js  major. 

The  ie/t  fujKrior  iiUercMbtl  is  always  larger  than  the  right,  but  varies  in  size  in 
difterent  subjects^  being  Mnnll  when  the  lell  iin|>er  axygos  vein  is  large,  and  vice 
vend.  It  is  u.*na]ly  formed  by  branches  from  ino  two  or  three  upper  intercoHlal 
Fpaccs,  and,  pa.>4iing  across  the  nrch  of  the  aorta,  terminates  in  the  left  vena  inno- 
minAta.     The  loft  lironchial  vein  opena  into  it. 

Tho  Sui'EHloR  A'kxa  Cava  roceivat  the  blood  which  ia  conveyed  to  tl»e  heiirt 
from  tho  whole  of  the  npj'or  half  of  the  body.  It  ia  a  lOiort  trunk,  varying 
froiu'  two  inches  and  a  half  to  tliree  inches  in  length,  formed  by  the  junction  of 
Uio  two  veuiu  innominatiB.  It  commences  immediatolv  hclow  the  curtibigc  of  the 
flr*t  rib  on  the  right  side,  and.  descending  vcrticiiUy  dowuwanls,  enters  ibc  jicri- 
cardium  about  sn  inch  nnd  a  half  nbove  the  heuri,  and  lerininnU-^  iii  the  upper 
part  of  the  right  uuricle.  In  its  uonrsc,  it  dciicribes  a  sliglit  curve,  the  convexity  of 
which  is  turned  to  the  riglit  side. 

Helatiom.  Jn/ronl,  with  the  tboracie  fu«cia,  wbieh  separates  it  from  Ilie  thymus 
gland,  and  from  the  sternum;  Miiml,  with  tlie  root  of  the  right  lung.  On  its 
ru/kt  side,  with  the  phrenic  nerve  and  the  pleura  of  the  right  side;  on  ita  te/t 
till:,  with  the  aiwending  part  of  the  aorta.  The  portion  contained  within  the 
pericaniiura  in  covered  by  ihe  ttcrous  Inyor  of  thut  membrane,  in  its  anterior 
ibrec-fourtlis.  It  receive.'*  tho  vena  azygas  major,  just  beforo  it  enters  the 
cardium,  and  several  small  veins  from  the  pericardium  and  parts  in  the  mi 
tiuum.     Tho  superior  vona  cava  has  no  valves. 

The  Azyoos  Veins  cotmoct  together  the  superior  and  inferior  venio  ca 
supplying  the  place  of  thc^o  vessels  in  that  part  of  the  trunk  ui  which  t^ey  ai 
dclictGQt,  on  account  of  their  connceliou  with  the  heart. 

The  larger,  the  riijfil  azii'j»»  vntt,  einumeiiees  opiiojiile  the  firrt  or  second  lumbtr 
vertebru,  by  receiving  a  brau»rh  from  the  right  lumbar  vein.s;  »ometimi»4  by  a 
branch  from  the  renal  vein,  or  from  llie  iuferJur  vena  cava.  It  enters  the  thorax 
through  the  aortic  opening  in  the  Piaphragm,  and  paKtes  along  the  right  side  of 
the  vertebral  cobimn  to  the  third  dontal  vertebra,  where  it  arches  forward,  over 
the  root  of  the  right  lung,  and  lerminales  in  the  superior  vena  cava,  just  befon 
that  vessel  enters  the  pericardium.  Whilst  passing  through  tbo  aortic  opeiuog 
of  the  Diaphragm,  it  bea  with  tlio  thoracic  duet  on  the  right  side  of  the  aorta; 
"  in  tho  thorax,  it  lies  upon  tho  ititcrc^^tal  arteries,  on  tho  right  side  of  the 
^rta  and  thoracic  duct,  covered  by  the  pleura. 

Bnmehca.  It  receives  niuo  or  t^'u  lower  interuostal  veins  of  tbe  rigbt  eidc,  the 
vena  nzygos  minor,  scveml  ccsophagwil,  nittilia»tinal.  nnd  vertebral  veins ;  neur  its 
termination,  the  right  bn>ucliiai  vein  ;  and  it  is  occasionally  connected  with  the 
right  tuporior  intercostal  vein,  A  fi-w  ini|>erfeet  vaives  are  found  in  this  vein; 
but  its  branche*  are  provided  with  coniplele  valves. 

The  ioteroostal  veins  on  the  left  side,  below  the  two  or  three  upper  interooeta] 
spnoeS)  usually  form  two  trunks,  named  the  loft  lower,  aud  the  left  upper,  azygua 
Veins. 

Tho  Ufl  lauxr  or  fmaHn*  otifgos  vein  commences  in  the  lumlior  region,  by 
branch  from  one  of  tbe  lumbar  veins,  or  from  tho  left  renal.  It  passes  into  t' 
thorax,  through  the  left  erus  of  the  I>iapbragin,  and,  asoending  on  the  loft  side 
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tlie  Bpine,  as  faigb  as  the  sixth  or  seventh  rertehra,  passes  across  the  column, 
behind  the  aorta  and  thoracic  duct,  to  termioate  in  the  right  azjgos  vem.  It 
leceives  the  four  or  five  lower  intercostal  veins  of  the  letl  side,  and  some  cesopha- 
geal  and  mediastinal  veins. 

The  left  upper  axygoa  vein  varies  according  to  the  siae  of  the  left  superior 
intercostal.  It  receives  veins  from  the  intercostal  spaces  between  the  left  superior 
intercostal  vein,  and  highest  branch  of  the  left  lower  azygos.  They  are  usually 
two  or  three  in  number,  and  join  to  form  a  trunk  which  ends  in  the  right  azygos 
vein,  or  in  the  left  lower  azygoa.  When  this  vein  is  small,  or  altogether  wanting, 
the  left  superior  intercostal  vein  will  extend  as  low  aa  the  fifth  or  sixth  intercostal 
space. 

The  hronchial  veins  return  the  blood  from  the  substance  of  the  lungs;  that  of 
the  right  side  opens  into  the  vena  azygos  major,  near  its  termination ;  that  of  the 
left  side,  in  the  left  superior  intercostal  vein. 

The  Spixal  VEirrs. 

The  nnmeroug  venous  plexuses  placed  upon  and  within  the  spine  may  be 
arranged  into  four  sets : — 

1.  Those  placed  on  the  exterior  of  the  spinal  column  (dorsi-spinal  veins). 

2.  Those  situated  in  the  interior  of  the  spinal  canal,  between  the  vertebne  and 
the  theca  vertebralis  {meningo-rachidian  veins), 

8.  Tbe  veins  of  the  bodies  of  the  vertebrte  (yen-ie  basis  verlebrarum). 
4.  The  veins  of  the  spinal  cord  (medulli-spinal  veins). 

1.  Tbe  Dorsi-spinal  Veins  commence  by  small  branches,  which  receive  their 
blood  from  the  integument  of  the  back  of  the  spine,  and  from  the  musoles  in  the 
vertebral  grooves.  They  form  a  complicated  network,  which  surrounds  the 
spinous  processes,  laminae,  and  tbe  transverse  and  articular  processes  of  all  the 
vertebra.  At  the  bases  of  the  transverse  processes,  they  communicate,  by  means 
of  ascending  and  descending  branches,  with  the  veins  surrounding  the  contiguous 
vertebriB,  and  they  join  with  the  veins  in  the  spinal  canal  by  branches  which  per- 
forate the  ligamenta  subflava;  in  the  intervals  between  the  arches  of  the  vertebras, 
they  terminate  in  the  vertebral  veins  in  the  neck,  in  the  intercostal  veins  in  the 
thorax,  in  the  lumbar  and  sacral  veins  in  the  loins  and  pelvis. 

2.  The  veins  contained  in  the  spinal  canal  are  situated  between  the  theca 
vertebralis  and  the  vertebrre.  They  consist  of  two  longitudinal  plexuses,  one 
of  which  runs  along  the  posterior  surface  of  the  bodies  of  the  vertebne, 
throughout  the  entire  length  of  the  spinal  canal  (anterior  longitudinal  spinal  veins), 
receiving  the  veins  belonging  to  the  bodies  of  the  vertebraa  (venai  basis  verte- 
brarum).  The  otber  plexus  {posterior  longitudinal  spinal  veins)  is  placed  on  the 
inner  or  anterior  surface  of  the  lamina)  of  the  vertebrte,  and  extends  also  along 
the  entire  length  of  the  spinal  canal. 

The  Anterior  Lonijiludinal  Spinal  Veins  consist  of  two  large,  tortuous  venous 
canals,  which  extend  along  the  whole  length  of  the  vertebral  column,  from  the 
foramen  magnum  to  the  base  of  the  coccyx,  being  placed  one  on  each  side  of  the 
posterior  surface  of  the  bodies  of  the  vertebra,  external  to  the  posterior  common 
ligament.  These  veins  communicate  together  opposite  each  vertebra,  by  transverse 
trunks,  which  pass  beneath  the  ligament,  and  receive  the  largo  vena;  basis  vertc- 
brarum,  from  the  interior  of  the  body  of  each  vertebra.  The  anterior  longitudinal 
spinal  veins  are  least  developed  in  the  cervical  and  sacral  regions.  They  are  not 
of  uniform  siae  throughout,  being  alternately  enlarged  and  constricted.  At  the 
intervertebral  foramina,  they  communicate  with  the  dorsi-spinal  veins,  and  with 
the  vertebral  veins  in  the  neck,  with  the  intercostal  veins  in  the  dorsal  region, 
and  with  the  lumbar  and  sacral  veins  in  the  corresponding  regions. 

The  Posterior  Longitudinal  Spinal  Veins,  smaller  than  the  anterior,  are  situated 
one  on  either  side,  between  the  inner  surface  of  the  laminaa  and  the  theca  verte- 
bralis.  They  communicate,  like  the  anterior,  opposite  each  vertebra,  by  transverse 
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trunks;  and  witli  the  anterior  longitudinal  veins,  by  lateral  tnmsTerse  br 
which  pass  from  behind  forwards.     Tbcec  veins,  nt  tho  intorvertebml 
join  with  tho  dorsi-spinal  veins. 

Fig.  342.— T(wi»»cnio  Seclion  o(  *  Donal  Vertvlini,  tbowliiG  tLo  8pitul  VcJu, 
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8.  The  Vnina  of  the  Bodies  of  llie  Verlehrw  (venw  basis  vertcbrarum)  erne 
from  the  foramina  on  their  posterior  surtace,  and  join  the  truDSverse  tn 
connecting  the  anterior  longitudinal  spinal  vijina.  They  arc  contained  in  large; 
tortnous  channels,  in  tho  subsluncc  of  tlic  bones,  similar  in  cv«ry  reapect  to  thow 
found  in  tho  diploii  of  th«  cranial  bouos.  These  canals  lie  parallol  to  the  upper  and 
lower  surface  of  the  bones,  arise  from  the  eutire  cireumfcreucc  of  the  vertebra, 
communicate  with  veins  whieli  cuter  through  the  foramina,  on  the  anterior  eur&ce 
of  tho  boiiie^,  and  ewnvLTgt;  to  the  principal  canal,  whieli  is  aomeiimea  doable 
towards  il»  posterior  part.     They  buoumc  greatly  developed  in  advanced  age. 

Fit*.  !M2.— VrHlcnl  Secllou  of  tiro  DmntX  VvHeliri-,  tliowlng  ttia  Splnil  Voina. 
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4.  The  Veitu  of  the  Spinal  Cord  (roedulli-»pinnl)  connrt  of  a  minuto  tortucras 
venout)  plexus,  wnioh  covers  the  entire  surface  of  the  cord,  bciiw  situiitvd  bctwoen 
the  pia  mater  and  aracIiDoid.  fhaso  vessels  emerge  chiefly  m>m  Uie  posterior 
median  furrow,  and  are  largciit  in  the  lumbar  region.  Near  the  base  of  the  ukull 
they  Tjnito.  and  form  two  or  thfxic  small  trunks,  which  communicate  with  the  ver- 
tebral veins,  and  then  temiinntc  in  tho  inferior  ceiebenar  veins,  or  in  the  petromi 
sinuses,  Eucb  of  tlie  spinal  nerves  is  aeeompanicd  by  a  branch  as  far  a.<«  the  in- 
ier\-ertebml  foramiaii,  where  they  Join  the  other  veins  from  tho  spinal  caaal. 
There  are  no  valves  in  the  spinal  veins.  -^^ 
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TTie  veins  of  the  lower  extremity  arc  aabdividod,  like  tliosc  of  tbe  upper,  into 
two  iiets.  Eiaperficial  and  deep ;  the  superficial  vcina  boiug  plucud  beocatli  llie  integu- 
ment, between  the  two  layers  of  supcrlicial  fascia, 
the  deep  veina  accompanying  the  wicrics,  and  form- 
ing the  vunic  comites  uf  those  vessels.  Both  eets  of 
veins  arc  provided  with  valves,  which  are  more  nu- 
nwrous  in  tlic  deep  than  in  the  suiwrficial  set.  Tbese 
valves  arc  also  more  numerous  in  the  lower  than  in 
tJie  upper  limbs. 

The  Sui>erjicial  Vvins  of  the  lower  extremity 
are  tlie  internal  or  long  Ritphonous,  and  tbe  external 
or  fihort  aapbeRou.t. 

Tbe  internal  eap/tmAus  win  (fig.  244)  com- 
mences from  a  mmute  plexus,  which  covers  tho 
dorsum  and  inner  aide  ot  the  foot;  it  uscvnds  in 
front  of  the  inner  ankle,  and  along  the  inner  side 
of  jdlS  ]jK  behind  the  inner  margin  of  the  tibia, 
UMflpMOod  by  the  internal  saphenous  nerve. 
At  the  knee,  it  passes  backwards  behind  the  inner 
condyle  of  the  lomur,  ascends  along  the  inside  of 
the  thigh,  and,  pa.<ting  through  the  saphenous 
opening  in  the  fiucia  lata,  terminntCH  in  thi;  femoral 
vein,  an  inch  and  a  half  below  Pouparl'!*  ligament. 
Tliia  vein  receives  in  its  course  cuttneous  branches 
from  tho  log  and  thigh,  and.  at  the  saphenous  open- 
ing the  saperficial  epigaMric,  supertloial  circumflex 
iliac,  and  external  pudie  veins.  1''he  veins  from 
the  inner  and  back  part  of  the  thigh  frequently 
unite  to  form  a  largo  vessel,  which  enters  the  main 
trunk  near  the  saphenous  opening,  and  sometimca 
those  on  the  outer  side  of  the  thigh  join  to  form  a 
largo  branch;  t<o  that  occasionally  three  largo  vcina 
an  seen  oonvert^lng  from  difTcrcnt  parts  of  tlic  thi^h 
towards  tbe  saphenous  opening.  The  intc-rual 
MpbenoQs  vein  communicate^  in  the  foot  with  the 
intomal  plantar  vein  ;  in  the  leg,  with  th«  posterior 
tibial  veins,  by  branches  which  perforate  tlie  tibial 
origin  of  the  Soleu.i  muscle,  and  abo  with  tlie  ante- 
rior tjlua]  veins;  at  the  knee,  with  the  articular 
veins;  in  the  thigh,  with  the  femoral  vein  by  one  or 
more  hntuchcA.  The  valves  in  this  vein  vary  from 
two  to  six  in  number;  they  are  more  numerous  in 
the  thigh  than  in  the  leg, 

Tbe  external  or  thort  taphfuaua  vein  is  formed 
by  branobes  which  collect  tho  blood  {nym  tho 
dorsum  and  outer  sitle  of  the  foot ;  it  ascends  behind 
the  outer  ankle,  and  along  the  enter  border  of  the 
t«ndo  Achillis,  across  wliich  it  passes  at  an  acute 
angle  to  reach  the  midillc  line  of  the  jtustcrior 
aspect  of  the  leg.  A.'oy^nding  directly  upwards, 
it  perforates  the  deep  fa:«(;ia  in  the  lower  p.'irt  of 
the  popliteal  spaoe^  and  t<2rmin.ttcs  in  the  p«>pliteal 
vein,  betveo)  tbeheadaof  the(ia.'<trocnemiu.4niu»cle. 
It  i»  aooompanicd  by  the  external  saphenous  nerve. 
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It  receiTcs  nunwroas  largo  brancliea  fipom  llie  back  part  of  the  ]eg;*nd  commn 

with  tlie  il«ep  veins  on  tbo  doranm  of  the  foot,  Kfid 
behind  the  oulcr  inullooliis.  This  vein  bus  only 
two  valvos,  onu  of  which  is  ulwnjs  fouiul  wear  iu 
tormiDation  in  tlie  po|iti[enI  vein. 

The  IJfip  i'et'm  of  tlie  lower  extremity  moooi 
pany  the  arteries  and  their  brftn<;iies  and  arc 
tlio  lYTwe  eoviilfs  of  those  vessels. 

The  external  and  internal  plantar  veins  unite 
form  the  posterior    tibial.     They  acoompany   the 
posterior  tibial  artery,  and  are  joined  by  the  pcror 
acal  VOIDS. 

The  antmor  tibial  wing  arc  formed  by  a  cootinoa- 
tiou  upwanlti  of  the  vona)  dorsaleo  pedis.  They 
perforate  the  interosseous  membrane  at.  the  up|X'r 
part  of  the  leg.  and  fornix  by  their  junction  with  the 
posterior  tibiaj,  the  poplitoid  vein. 

The  valvea  in  the  deep  veins  are  very  nn 
rou^ 

The  PoHMTJCXL  Vew  is  formed  by  the  juncli 
of  the  venae  comitea  of  the  anlorior  and  posteri' 
tibial  vessels;    it   asccnila  through   the   popliteal 
space  to  the  toudiiioua  aperture  in  the  Adductor 
inagnus.  where  it  bocomes  the  fcmiirnl  vein.     In  the 
lower  part  of  it«  course,  it  is  pluoeil  internal  to  tbfr 
artery;  between  the  heads  of  the  Qastrocuemv 
it  is  supurlicinl  to  that  vejtjMjl ;  but  above  the  kni 
joint,  it  ii  close  lo  its  outer  8i<ie.     It  roct-ives  tb 
sural  Veins  from  the  Oastrocnemitu  tnu^ele,  the 
artietilar  veintt,  and  the  external  saptienous.    Th« 
valves  in  tliLt  vein  are  usually  four  in  number. 

The   Feuokal  Ykin  accompanies   the  femo 
artery  through  the  npjwr  two-tnirda  of  the  thig' 
In  the  lower  part  of  its  course,  it  lies  external 
the  artery ;  higher  up,  it  is  behind  it ;  and  benei 
Poupart's  ligament,  it  lies  to  its  inner  aide,  and  on 
the  same  plane  as  that  vessel.    It  receives  numerous 
muscular  brunches ;  the  profunda  femoris  joins  it       I 
abunt  alt  inch  and  a  half  below  I'ouparl's  ligament, 
and  ncas  its  tcrmin.ition  the  internal  saphenous  vein.     The  valves  iu  this  vein  ars      ' 
four  or  five  in  number.  ^M 

The  ExTKRXAr,  li,i.\c  Vkis  commences  at  the  termination  of  the  femoral,  b«^H 
neath  the  crural  arch,  and,  passing uijwards  along  llio  Virim  of  tlie  |Krlvi.*,  tvrminalc^H 
opposite  the  sucro-Uiuc  syiiiphyM^  by  uniting  with  the  internal  iliac  to  form  llitf^^ 
common  iliac  vein.  On  the  tight  ei'de,  it  lies  at  first  along  the  inner  aide  of  the  1 
external  iliac  artery,  but,  as  it  passes  upwards,  gradually  inclines  behind  it. 
tbo  leit  aide,  it  lies  altogether  on  the  inner  side  of  the  artery.  It  roccivee,  i 
diately  above  Poupart's  ligament,  tho  epigaatric  and  circumflex  iliac  veins, 
has  no  valves. 

The  IXTKU.VAL  Iliac  Veix  is  forinc<l  by  tlic  vena)  comltcs  of  the  bmncbes 
the  intAjmal  iliac  artery,  the  umbiliail  arti-ries  excepted.  It  receives  the  bl 
Irom  the  exterior  of  the  ]>clvis  by  the  gluteal,  sciatic,  internal  pudic,  and  obturator 
I'cins;  and  from  the  organs  in  the  cavity  of  tho  jtelvis  by  the  hemorrhoidal  and 
veaico-prostatic  plexuses  in  the  male,  and  tlie  uterine  and  vaginal  plexuses  in  ^« 
female.  The  vessels  forming  these  plexuses  are  remarkable  for  their  laige  sizCi 
their  frequent  anastomoses,  and  the  numl>ur  of  valves  which  they  contain.  The 
internal  iliac  vein  lies  at  tir^t  on  the  inner  side  and  then  behind  the  internal  iliao 
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*  and  terminates  opposite  the  racro-ilinc  nrticulalion.  hy  uDittng  with  tho 
uxtvnuil  iliac  to  form  llic  common  iliac  vein.     Ihis  vesst-l  haa  no  valvca. 

Tbo  hemanrhoiilai plextu  vurroutidB  thv  lower  viiil  of  the  rcutum,  bciii^  rormcd 
by  the  superior  heinorrboidA]  veins,  bniuchcs  of  the  inferior  m«K-ntcric,  uiid  the 
middle  and  inferior  hemorrhoidal,  whidi  tenuiiiatc  in  the  inturnul  iliac    The 

Eoital  and  gener.il  venouii  t«yiiteiiid  huve  a  free  cuuiiuunieation  by  means  of  ilio 
ranches  composing  this  plexus. 

The  vesko-praatatic  pkxua  surrounrls  the  neck  and  haw  of  the  hladder  and 
prostate   glatid.     It  cummunicalcs  wilh  the   hemorrhoidal   plexort   Wliind,  and 
receives  tne  dorsal  vein  of  the  peoia,  which  enters  the  pelvis  boncaih  tlje  sub- ; 
pubic  ligament.     This  plexua  is  eupported  apon  the  sides  of  the  bladder  by  a  i 
rcBoction  of  the  pelvic  tascu-i.    The  veins  composing  it  are  very  liable  to  become] 
varicoac.  and  often  contain  hard  earthy  coneroUoDs,  called  phkMitr». 

The  dnnal  vein  of  IfiK  penis  is  u  vessel  of  large  size,  which  returns  the  blood 
from  the  Ijody  of  this  orgiui.  At  first  it  consists  of  two  branches  which  are  con- 
tained in  the  groove  on  the  dorsum  of  the  penis,  and  roeeivc*  veins  IVom  the 
glaoii,  the  corpus  8|»ongii>3Um,  and  numerous  superfieinl  veins ;  these  wnilft  neur  | 
the  root  of  the  peui.'*  into  a  i<inglu  truuk,  which  pierces  ihe  triangular  ligament 
beneath  the  puhio  areh,  and  diviiles  into  two  branches,  which  enter  the  proittatio 
plexus. 

The  vaginal  pkxm  surrounda  the  mncous  membrane  of  the  vagina,  being  espe- 
cially developed  at  the  orilioe  of  this  canal ;  it  communicates  with  the  vcsit:al 
plexus  in  front,  and  with  the  hemorrhoidal  plexus  behind. 

The  ytterint  plexua  is  situated  along  the  siuas  and  superior  angles  of  the  utcru.% 
receiving  hirgc  venous  canals  (the  uterine  sinuses)  from  its  BuWtauee.  The  veins 
composing  this  plexus  anastomose  frequently  with  each  other  and  witb  the  ovarian 
veins.    Tiiey  are  not  tortuous  like  the  arteries. 

Each  CoMUoN'  Iliac  Vein  is  fonnud  by  the  union  of  the  external  and  internal 
iliac  veins  in  frunt  of  the  siicro- vertebral  artjcul»tion ;  passing  obliquely  upwards 
towards  tlw  riglii  si-k-,  they  tenniiiiitc  upon  ibo  iiilcr vertebral  substance  twiween 
the  fourth  ainl  iitVh  lumt^r  %'ertebra.\  where  they  unite  at  an  acute  angle  to  form 
the  inferior  vena  cava,  llie  ri<jiU  cowimofi  ilim  is  ahorter  than  the  left,  nearly 
%'ortical  in  its  direction,  and  ascends  behind  and  then  to  the  outer  side  of  ita 
The  /■■/(  atntnwn  iViiw.,  longer  and  more  oblique  in  ita  course 
l^Bt  the  inner  side  of  the  correitponding  artery,  and  then  Whind 
rae  right  common  iliac.  Each  eommon  iliac  receives  the  ilio-lumljar,  and  son 
times  the  lateral  sacral  vein.'*.  The  leit  one  receives,  in  addition,  the  middle  sacrall 
vein,     Ko  valves  are  found  in  these  veins. 

The  mi'ldU  scleral  vein  accompanies  its  corresponding  artery  along  the  front  of 
the  HOunim,  and  terminates  in  the  left  common  ili:tevcin;  occasionally  in  the 
comineiMxmeut  of  the  inferior  veiui  cava. 

Peculiariiirt.    Til*  li-ft  crunmon  ilini"  rein,  ini^tcjid  iif  joining  with  the  rleht  one  in  Ms  na 
podtlm.  occiwIiMially  aBirciidii  on  tUv  lull  nUlu  uf  lli<^  nurlu  im  lii^'h  UB  th«  KJdDr_v,  whnre.  a? 
r«c«i*tOK  t*>P  lofi  rpoiil  vein,  it  i.i*«»e3  uver  the  aorlit.  anil  iben  juios  with  th*-  riffht  viin  lo  form ' 
the  Tcn>  cava.    In  ttiftr  vvm.  the  two  cominnn  ilincs  arc  coaocctcd  br  u  small  cummuuiculinij 
brsBCfa  at  Ibc  «pol  where  tiicjr  an  usually  united. 

Tlie  iNFKitioR  VESA  Cava  rclunis  to  the  heart  the  blood  from  all  thcpMtt  below 
the  Diapiiragtn.  It  is  formed  by  the  junction  of  the  two  common  iliac  v^naoo 
the  right  aide  of  the  intervertebral  subnitance,  betww-n  the  fourth  and  fittJi  lumbar 
vertebra}.  It  paj«*es  upwanls  along  the  front  of  the  s))ittCOO  the  right  side  of  the 
aorta,  and,  having  reached  the  under  surlace  of  the  liver,  is  eontained  in  a  groove 
in  its  posterior  Ixtrrler.  It  then  perforates  the  tendinous  centre  of  the  Diaphragm, 
enters  tbe  pericardium,  where  it  ia  covered  by  its  aerous  layer,  and  terminates  in 
tlic  lower  and  back  part  of  the  right  nuride.  At  ita  termination  in  the  auricle, 
it  is  provided  witU  a  valve,  the  Kustachian,  which  is  of  large  size  during  fa'tal  life. 

Jitiations.    In  fr&ni,  from  below  upwards,  with  the  mescutery,  transverse  por- 
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tion  of  the  duodenum,  the  pancreas,  portal  vein,  and  the  posterior  liordcr  of  the 
UvLT.  which  partly  and  occasionally  ootnplctt-ly  Burround*  it :  behind,  it  rciibi  upon 
the  vvrlcbral  oolumu,  the  rigltt  ctvjs  of  the  Diapfarugni,  the  riglit  renal  and  lumbar 
artcru-.s ;  oti  thu  Ir/t  »idr,  it  is  iu  rehiliou  with  the  aoito.  It  receives  io  ita  ooune 
the  following  bniuohes: — 


LtiTnbar.  Suprft-rcnaL 

Riglit  spurmatio.  Pareoio. 

Renal.  Bepatio. 


n 


J^lcnlianties  of  Pomtitm.  Tbis  veuBcl  !■  >om«tiinci  phved  on  ih.it  loft  side  of  tlie  anrlA.  tt 
IiIkIi  08  Ihv  left  rcoul  vvln.  after  ret-eivliij;  wlik-li  it  vroH^es  ui'cr  (o  iiA  usu»l  po«ltii>ii  oa  Itto  r^4il 
sidp ;  or  il  Rinv  lip  jilncrii  nllnerthrr  na  the  left  i=i<li}  of  \\\p  norta.  nii  far  opwaTd*  ui  il«  tomimttoo 
in  ihp  brnrt :  in  meh  cnxvs,  ibu  »bdoiiunnl  nod  thomp.ic  vwccm,  toKclliur  wilh  the  gnat  vmkU, 
nrv  nil  trunapuMid. 

Ptealiarilia  of  TVrmina't'on.  Oct^nsionully  thv  iiiferiur  venn  cava  juintf  the  right  axj^K  rein, 
wliith  iellicn  ofliirg''  *\tv.  In  tiieb  ta^i-s.  ibe  i<ii[i('riur  ciivu  rtrteives  I  no  whi>W  of  thebliHid  fr»Bi 
tbi;  bmly  bofoif  irnn<ini1ijnc  it  lo  the  ri^hl  iiuricle,  the  blood  Troni  Ibc  ht'patic  nins  ckoeptcd, 
tbcM  ruscU  terminu ting  directly  in  ihc  right  aariclp. 

The  lufnhar  wina,  three  or  four  in  number  on  caeh  side,  collect  the  blood  by 
dorsal  branches  from  l)ie  muscles  and  integument  of  the  loin^  and  by  abdominal 
branches  from  the  walU  of  the  ftbdomen,  where  they  communicate  with  the 
eiiigaslrio  veins.  At  tlio  .-iitine,  tliey  receive  branches  from  the  spinal  plexuses,  and 
they  pass  forwards  ronnil  tlio  siiles  of  the  liodies  of  the  verlebne  Wnealh  lite  Psoas 
magnviii,  and  terminate  at  the  back  part  of  the  inferior  cava.  The  left  lumbar  veina 
arc  longer  than  the  right,  and  pa.w  behind  the  aorta.  The  lumbar  veins  commu- 
nicate with  each  other  by  branches  which  pass  in  front  of  the  transverse  prooeaaea. 
Occafiionallr  two  or  more  of  these  veins  unite  to  form  a  aingle  trunk,  the  ascending 
lumbar,  whioh  serves  to  connect  the  common  iliac,  ilio- lumbar,  lumbar,  and  azygoa 
veins  of  the  corresponding  side  of  the  body. 

The  spermatic  veins  emerge  from  the  back  of  the  testis,  and  receive  branches 
Jrom  tho  cuididymia ;  they  form  a  branched  and  convoluted  plexus,  called  the 

ermatic  plex^a  or  plfx»a  pavipini/ormia,  below  the  abdominal  ring.  The  veeseb 
nposiug  this  plexus  are  very  numerous,  and  ascend  along  the  oord  in  front  of 
tlie  vas  deferens ;  having  catered  the  abdomen,  they  coalesce  to  form  two  braochea^ 
which  ascend  on  the  Psous  inusclc.  behind  the  peritoneum,  lyiog  one  on  each  side 
of  tlie  spvriiiutic  artery,  and  unite  to  form  n  single  vessel,  which  opens  on  the  right 
side  in  the  inferinr  vena  cava,  j^crcing  this  vessel  obliquely;  on  the  left  side  in  the 
left  renal  vein,  tenninaling  at  riglit  angles  with  this  vein.  The  spermatic  veins 
are  pro^nded  with  valves.  The  left  spermatic  vein  passes  behind  the  sigmoid 
ilexure  of  tho  colon;  this  circumstance,  as  well  as  the  indirect  oommimieAtion  of 
tho  vessel  with  tho  Inferior  vena  cava,  may  servo  to  explain  tho  more  frequent 
oocurrcMco  of  varicocele  on  the  left  side. 

The  oi'arian  vcina  are  analogous  to  the  spermatic  in  the  male;  they  form  a 
plexus  near  tho  ovary,  and  in  the  broad  ligament  and  Fallopian  tube,  communi- 
e«ting  with  the  tit^Tiue  plexus.  They  terminate  as  in  the  male.  Valves  &r« 
occasionally  fuund  in  these  veins.  These  vessels,  like  the  uterine  veins,  become 
much  cnlargt^  during  pregnancy. 

'I'fio  rmal  rciVw  are  oi'  large  sixe,  and  placc!*!  in  front  of  the  divisions  trf  tlie 
renal  arteries.  The  left  is  longer  tliaii  the  right,  and  pa»»es  in  fr<«»l  of  the  aorta, 
just  lielow  the  origin  of  the  superior  me.->enterio  artery.  It  receives  ibe  left 
fqiermatie  and  lcl\  inferior  phrenic  veins.  Il  usually  opens  into  the  vena  cava,  a 
httle  higher  than  the  right. 

The  aupra-ratal  win  terminate.1,  on  the  right  sid<^  in  the  vena  cava ;  od  tbe  left 
side,  in  the  left  renal  or  phrenic  vein. 

The  pAroiic  tviW  follow  the  couise  of  the  phrenic  arteries.  The  hea  tupen'nr, 
of  small  sizi^  accompimy  tho  corresponding  nerve  and  artery ;  the  right  tcnuinatiDg 
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oppoeitB  tbe  junction  of  the  two  tpuib  innominata>,  the  left  in  the  left  superior 
intercostal  or  left  internal  mainmary.  The  luy>  inferior  pbrcnie  i^iits  follow  tin) 
course  of  the  infi-rior  phrenic  artcrica,  and  Icnuinatc,  the  right  in  tho  iuferior  ve 
cava,  th«  loft  iu  the  Icll  rcnjil  vein. 

The  hepatic  mitts  conuncnco  in  the  substance  of  the  liver,  in  iho  capillary  ter- 
niinationi;  of  the  vena  ports; :  these  branches,  gradually  uniting,  form  three  largo  i 
veins,  which  converge  towanls  the  posterior  border  of  the  liver,  HUtl  ojx^n  into  lae\ 
inferior  vena  cnv»,  whilst  that  vessel  is  situated  in  the  groove  at  the  l>ack  part  of 
thiM  organ.     Of  these  three  veins,  one  from  the  right  and  another  fi\>ra  the  left 
lobee  open  obliiiuely  into  the  veua  cava;  that  from  the  middle  of  the  organ  an  ~ 
lobufi  Spigelii  having  a  itlraight  course.    The  hepatic  veins  run  singly,  and  m*-' 
in  direct  contact  with  the  hepatic  tiaauo.    They  are  destitute  of  valves. 


PORTAL  SYSTEM  OF  VEINS. 

The  portal  venows  system  is  composed  of  four  large  veins,  which  Collect  the 
Tenous  blood  from  the  %-iscera  of  digeiftion.  The  trunk  formed  by  their  unio 
the  vena  portie^  enters  tlie  liver,  ramilltM  throughout  itjt  xub^tance,  and  itit  hronohc 
again  emerging  from  that  organ  a»  the  hepatic  veinii.  terminate  in  the  inferior 
vena  eava.  The  branches  of  ttiia  vein  are  m  all  cases  single,  and  dcstituto  of 
valves. 

The  veins  forming  the  portal  system  arc  the 

Inferior  mesenteric.  Splenic 

Superior  mesenteric  Gastric. 

The  inferior  m'smterie  vein  returns  the  hloofl  from  the  rectum,  aigmoid  flexnrcv 
and  de-scending  colon,  corresponding  with  the  ramilications  of  the  branches  of  the 
inferior  mesenteric  artery.  Ascending  beneath  the  peritoneum  in  tlie  Iumh.ir 
region,  it  passes  behind  the  transverse  portion  of  the  duodenum  and  jiancreas,  and . 
terminates  in  the  splenic  vein.  Its  hemorrhoidal  branches  inosculate  with  tbatel 
of  the  internal  iliac,  and  thua  establish  a  coromuDieation  between  the  portal  and 
thegeocral  venous  system. 

The  *>ipcrior  mesmirric  irm  returns  the  blood  from  the  small  intestines,  and 
^Yim  the  ca3cum  and  ascending  and  transvcrec  portions  of  the  colon,  correspond- 
ing with  the  distribution  of  the  branches  of  the  superior  mesentwrio  artery.  The 
large  trunk  formed  by  the  union  of  these  branchoa  a^oeniU  along  the  right  side 
and  in  front  of  the  corre!<]>onding  artery,  pas^cit  in  frimt  of  the  tranjirerae  portion 
of  the  duodenum,  and  unite.4  l)ehind  the  upper  border  of  the  pancreas  with  the 
splenic  vein,  to  form  the  vena  porta;. 

The  tpUnic  tvin  commences  by  five  or  six  Large  branches,  which  return  thoJ 
blood  tram  the  substance  of  the  spleen.     These  uuilinfi  form  a  single  vessel,  which! 
pa-tses  from  left  to  right  Ijehind  the  upper  border  of  the  pancreas,  and  terminate^] 
at  its  greater  end  bv  uniting  at  a  right  angle  with  the  superior  mesenteric  to  form 
the  vena  port®,     "fhe  splenic  voiu  is  of  large  size,  and  not  tortuous  like  the 
arterj.     It  receives  the  vasa  brcvia  from  the  left  extremity  of  the  stomach,  the 
left  gastro-eptploic  vein,  pancreatic  brtinehcs  from  the  pancreas,  the  pancrcalico- 
duoacnjil  vein,  and  the  inferior  mesenteric  vein. 

The  gnjtric  is  a  vein  of  small  si/.e,  which  accompanies  the  gastric  artery  from 
left  to  right  along  the  lesser  curvature  of  tbe  stomach,  and  termiuates  in  the  vena 
porta;. 

The  Portal  Vein  is  formed  by  the  junction  of  the  superior  mesenteric  and  splenio 
Teins,  their  union  taking  place  in  front  of  the  vena  cava,  and  behind  the  upper 
border  of  tlie  great  end  of  the  pancroa.i.  Passing  upwanl.'*  through  the  right 
border  of  the  lestser  omentum  to  the  under  surface  of  the  li%'er,  it  enters  th»j 
tnuwvcrse  fissure,  where  it  is  somewhat  enlarged,  forming  the  sinus  of  the  portal 
Tein,  and  divides  into  two  branches,  which  accompany  the  ramifications  of  the 
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CARDIAC  VEINS. 

The  Teins  which  return  the  blood  from  the  Bttbstaiice  of  the  heart  are  the 

Great  cardiac  vein.  Anterior  cardiac  veina. 

Posterior  cardiac  vein.  Venie  Thebesii. 

The  Great  CanUae  Vein  is  a  veasel  of  considerable  size,  which  comnieDCes  at 
the  apex  of  the  heart,  and  aacends  along  the  anterior  interventricular  groove  to 
the  base  of  the  ventricles.  It  then  curves  to  the  left  side,  around  the  auriculo- 
ventricular  groove,  between  the  left  auricle  and  ventricle,  to  the  back  part  of 
the  heart,  and  opena  into  the  coronary  sinus,  its  aperture  being  guarded  by  two 
valves.  It  receives  the  posterior  cardiac  vein,  and  the  left  canliac  veina  from 
the  left  auricle  and  ventncle,  one  of  which,  ascending  along  the  left  margin  of 
the  ventricle,  is  of  large  size.  The  branches  joining  it  are  provided  with 
valves. 

The  Poaterior  Cardiac  Vein  commences,  by  small  branches,  at  the  apex  of  the 
heart,  communicating  with  those  of  the  preceding.  It  ascends  along  the  posterior 
interventricular  groove  to  the  base  of  the  heart,  and  terminates  in  the  coronary 
sinus,  its  orifice  being  guarded  by  a  valve.  It  receives  the  veina  from  the  posterior 
surface  of  both  ventricles. 

The  Artlerior  Cardiac  Veina  are  three  or  four  small  branches,  which  collect 
the  blood  from  the  anterior  surface  of  the  right  ventricle.  One  of  these,  the 
vein  of  Galen,  larger  than  the  rest,  runs  along  the  right  border  of  the  heart. 
They  open  separately  into  the  lower  part  of  the  right  auricle. 

The  Veme  Theheaii  are  numerous  minute  veins,  which  return  the  blood 
directly  from  the  muscular  sub-stance,  without  entering  the  venous  current. 
They  open,  by  minute  orifices, /orami'na  Thebesii,  on  the  inner  surface  of  the  right 
auricle. 

The  Coronary  Sinus  is  that  portion  of  the  great  cardiac  vein  which  is  situated 

ia  the  posterior  part  of  the  left  auriculo- ventricular  groove.     It  is  about  an  inch 

in  length,  presents  a  considerable  dilatation,  and  is  covered  by  tho  muscular  fibres 

^  the  left  auricle.     It  receives  the  great  cardiac  vein,  the  posterior  cardiac  vein, 

flad  an  oblique  vein  from  the  back  part  of  the  left  auricle,  the  remnant  of  the 

•obliterated  left  innominate  trunk  of  the  foetus,  described  by  Mr.  Marshall.     The 

coronary  sinus  terminates  in  the  right  auricle,  between  the  inferior  vena  cava 

^nd   the  auriculo-ventricular  aperture,  its  orifice  being  guarded  by  a  semilunar 

,  {<*  of  the  lining  membrane  of  the  heart,  the  coronary  valve.     All  the  branches 

Jo'aing  this  vessel,  excepting  the  oblique  vein  above  mentioned,  are  provided 

*"itli  valves. 

THE  PULMONABY  VEINS. 

"V^o  Pulmonary  Veins  return  the  arterial   blood  from  the  lungs  to  the  left 

^*'><2le  of  the  heart.    They  are  four  in  number,  two  for  each  lung.    The  pul- 

-   ^**Sirv  differ   from   other  veins  in  several    respects: — 1,   They  carry  arterial 

T?»^ad  of  venous  blood.     2.  They  are  destitute  of  valves,     3.  They  are  only 

Slitly  larger  than  the  arteries  they  accompany.     4,   They  accompany  those 


i^^ela  singly.     They  commence  in  a  capillary  network,  upon  the  parietes  of  the 

"*^chiai  cells,  where  they  are  continuous  with  the  ramifications  of  the  pulmonary 

^"^ly,  and,  uniting  together,  form  a  single  trunk  for  each  lobule.  These  branches, 

I    Successively  uniting,  form  a  single  trunk  for  each  lobe,  three  for  the  right,  and  two 

X    tor  tiie  \q^  lung.    The  vein  of  the  middle  lobe  of  the  right  lung  unites  with  that 

uOta  the  upper  lobe,  in  most  cases,  forming  two  trunks  on  each  side,  which  open 
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separately  into  the  left  auricle.  Occasionally  they  remain  separate ;  tbere  are  Saa 
three  veins  on  the  right  aide.  Not  unfrequently,  the  two  left  pulmonary  vdu 
terminate  by  a  common  opening. 

Within  the  lung,  the  branches  of  the  pulmonary  artery  are  in  fromi,  the  Teia 
behind,  and  the  bronchi  between  the  two. 

At  the  root  of  the  lung,  the  veins  are  in  front,  the  artery  in  the  middle,  and  the 
bronchus  behind. 

Within  the  pencardium,  their  anterior  surface  ia  invested  by  the  serous  lajEi 
of  this  membrane,  the  right  pulmonary  veins  pass  behind  the  right  auricle  ind 
ascending  aorta,  the  left  pass  in  front  of  the  thoracic  aorta,  with  the  left  pul- 
monary artery. 


Of  the  Lymphatics. 

The  Lymphatics  have  derived  their  name  from  the  appearance  of  the  fluid 
COQtaiaed  ia  their  interior  (lympka,  water).  They  are  also  called  absorbents,  from 
the  property  they  possess  of  absorbing  certain  materiab  for  the  replenishing  of 
the  blood,  and  conveying  them  into  the  circulation. 

The  lymphatic  aystem  includes  not  only  the  lymphatic  vessels  and  the  glands 
through  which  they  pass,  but  also  the  lacteal  or  chi/li/erous  vessels.  The  lacteals 
Are  the  lymphatic  vessels  of  the  small  intestine,  and  differ  in  no  respect  from  the 
lYmphatica  generally,  excepting  that  they  contain  a  milk-white  fluid,  the  chyle, 
anhng  the  process  of  digestion,  and  convey  it  into  the  blood  through  the  thoracic 

doct. 

I  The  lymphatics  are  exceedingly  delicate  vessels,  the  coats  of  which  are  so 
*  tnnsparent  that  the  fluid  they  contain  is  readily  seen  through  them.  They  retain 
•  nearly  uniform  size,  being  interrupted  at  intervals  by  constrictions,  which  give 
te  them  a  knotted  or  beaded  appearance.  These  constrictions  correspond  to  the 
fvesence  of  valves  in  their  interior.  Lymphatics  are  found  in  nearly  every  texture 
and  organ  of  the  body,  with  the  exception  of  the  substance  of  the  brain  and 
'^mi.  cord,  the  eyeball,  cartilage,  tendon,  membranes  of  the  ovum,  the  placenta, 
snd  umbilical  cord,  the  nails,  cuticle,  and  hair.  Their  existence  in  the  substance 
^  bone  is  doubtful. 

The  lymphatics  are  arranged  into  a  superficial  and  deep  set     T!ic  superficial 

jLymphatics,  on  the  surface  of  the  body,  are  placed  immediately  beneath  the  iutegu- 

'Mma,  accompanying  the  superficial  veins ;  they  join  the  deep  lymphatics  in  certain 

wtutions  by  perforating  the  deep  fascia.     In  the  interior  of  the  body,  they  lie  in 

^ '  mbmucous  areolar  tissue,  throughout  the  whole  length  of  the  gastro-pulmonary 

enito-urinary  tracts;  or  in  the  subaeroua  areolar  tissue,  beneath  the  serous 

rane  covering  the  various  organs  in  the  cranial,  thoracic,  and  abdominal 

iTides.     These  vessels  probably  arise  in  the  form  of  a  dense  plexiform  network 

fspersed  among  the  proper  elements  and  bloodvessels  of  the  several  tissues; 

vessels  composmg  which,  as  well  as  the  meshes  between  them,  arc  much  larger 

1  those  of  the  capillary  plexus.     From  these  networks  small  veasuls  emerge, 

^hich  pass,  either  to  a  neighboring  gland,  or  to  join  some  larger  lymphatic  trunk. 

r^Hie  deep  lymphatics,  fewer  in  number,  and  larger  than  the  superficial,  accompany 

:^be  deep  bloixlvessels.     Their  mode   of  origin  ia  not   known ;   it  is,  however, 

Irobably  similar  to  that  of  the  superficial  vessels.     The  lymphatics  of  any  part 

:^  organ  exceed,  in  number,  the  veins ;   but   in   size,  they  are   much  smaller. 

^Their  anastomoses  also,  especially  of  the  large  trunks,  are  more  frequent,  and  are 

■^fleeted  by  vessels  equal  in  diameter  to  those  which  they  connect,  the  continuous 

tnnks  retaining  the  same  diameter. 

The  lymphatic  vessels,  like  arteri^  and  veins,  are  composed  of  tliree  coats. 

The  inUmal  is  an  epithelial  and  elastic  coat;  it  is  thin,  transparent,  slightly 

fltic,  and  ruptures  sooner  than  the  other  coats.     It  is  composed  of  a  layer  of 

ingated  epithelial  cells,  supported  on  a  simple  network  of  elastic  fibres. 

The  middle  coat  ia  composed  of  smooth  muscular  and  fine  elastic  fibres  disposed 

a  transverse  direction. 

The  external  or  areolo-fibrous  coat  consists  of  filaments  of  areolar  tissue, 
itermixed  with  smooth  muscular  fibres,  longitudinally  or  obliquely  dif:]>osed.  It 
■rma  a  protective  covering  to  the  other  coats,  and  serves  to  connect  the  vessel 
itb  the  neighboring  struotures. 
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'ITie  lympb»tic«  are  supplied  by  nulrient  vedseLi,  wliieh  are  distribatcd  to 
tbcir  outer  and  middle  oouttt;  but  no  nerves  have  at  prcnent  been  tracud  into 
tbem. 

The  lymphatics  nre  very  generally  prorided  irith  valves,  which  assist  materially 
in  oflectinK  the  circiilaiion  of  the  fluid  they  contain.  They  are  formed  of  a  thin 
Uyer  of  fibroua  tissue,  lined  on  both  surfaces  w-ilh  scaly  epithelium.  TheJr  fonn 
is  semilunar ;  tliey  are  attached  by  their  convex  edge  to  the  sides  of  the  vcascL 
the  ooacavo  edge  being  free,  and  directed  in  the  course  of  the  contained  caircnt, 
Usually,  two  such  valves,  of  etjual  size,  arc  found  jjlaccd  opposite  one  anotUer; 
but  occaaonaUy  excepdons  occur,  eapccially  at  or  near  the  anastomoses  of  lymphatic 
vessels.  Thus  one  valve  may  be  ot  very  rudimentary  size,  the  other  inercused  is 
proportion.  In  other  cases,  the  somiluniir  ilnps  have  been  found  directed  trans- 
vcrtely  across  the  vessel,  instead  of  obliquely,  so  as  to  impede  the  circulation  in 
both  oircctious,  but  not  to  completely  arrest  it  in  either;  or  the  eciniluiuu'  QlUM) 
taking  the  same  direction,  have  been  united  on  oue  »idc,  so  that  they  formed,  ojr 
tlieir  union,  a  transver^  septum,  liuvinB  a  purtiid  tniti»vcree  ulit;  and  wimetime* 
the  flap  was  eon.-tlitutvd  of  a  circuliu:  fiilii,  atlaeheil  to  the  entire  circumlerenoe  of 
the  vessel,  and  h.-iving  in  iu  centre  a  circulitr  or  elliptlcnl  aperture,  the  arrange 
ments  of  the  flaps  being  similar  to  those  composing  the  i1eo-ca>cal  valve. 

The  valves  in  the  lymphatic  vos»eU  are  placed  at  much  shorter  intervals  than 
in  the  veins.  They  are  most  numerous  near  the  lymphatic  glands,  and  they  are 
found  more  frequently  in  the  lymphatics  of  the  neck  and  upper  extremity,  than  in 
the  lower.  The  wall  of  the  lymphatics,  immediately  above  the  point  of  attachmeat 
of  eiieh  sc'^ment  of  a  valve,  is  expanded  into  a  pouch  or  sinus,  which  gives  to 
these  vessels,  when  distended,  the  knotted  or  beaded  appearance  which  they  present 
Yidves  are  wanting  in  the  vessels  composing  the  plcxiform  network  iu  which  the 
]ymi>h(ilic«  originate. 

I'licre  ii  no  satisGictory  evidence  to  prove  that  any  natural  communication  exiM 
between  the  lymphatics  of  glandular  organs  and  their  ducts,  or  betwcco  tlie 
lynipli'ities  and  the  capillary  vcssi'ls. 

Tlie  lymphatic  or  alisorljent  glands,  named  also  conglobate  giawb,  arc  rawU 
solid  glunduiar  bodies,  situated  in  the  course  of  the  Iymj>halio  and  lacteal  veMek. 
They  are  fv>iiriil  iti  the  neck  and  on  the  external  jmrts  of  the  head ;  in  the  vjffei 
extremity,  in  the  axilla  and  front  of  the  elbow ;  in  the  lower  extremity,  in  the 
groin  and  popliteal  space.     In  the  abdomen,  they  are  found  in  large  numbers  ti 
the  mesentery,  .ind  along  the  side  of  the  aorta,  vena  cava,  and  iliac  vessels;  and  in 
the  thorax,  in  the  anterior  and  posterior  mcdiastina.    They  arc  somewhat  fiattcotdl 
and  of  a  round  or  oval  form.    In  size,  they  vary  from  a  bempseed  to  an  almoiul, 
and  their  color,  on  section,  is  of  a  pinkish-gray  tint,  excepting  the  bronchiil 
glands  which  in  the  adult  are  mottled  with  blacfe.     Each  gland  has  a  layer  rf 
cellular  tissue  investing  it,  forming  a  capsule,  from  which  prolongations  dip  iiw 
its  substance  forming  partitions.     The  lymphatic  and  lacteal  vessels  pass  ifaronj^ 
tlieso  bodies  in  their  passage  to  the  thoracic  and  lymphatic  ducts.     A  lyrapliBlit 
or  lacteal,  previous  to  its  catering  a  gland,  divides  into  several  small  brBnchA^  which 
are  namecl  afferml  vrtieU.    As  they  enter,  their  external  eoat  beooioe*  eonlinnoos 
with  the  capsule  of  tlic  gland,  and  the  vejsel;!;  much  thinned,  and  conigMting  only 
of  their  internal  cimt  and  epithelium,  pass  into  the  gland,  wliere,  subdividia^ 
they  parsue  a  tortuous  course;  and  finally  Anastomosing  form  a  plexus.    Th^ 
ve^els  compo«ng  this  plexus  unite  to  form  two  or  more  efferent  vesaeb,  whr^ 
on  emerging  from  the  gland  are  again  inve!»t«d  with  their  external  coaL    Withi*^ 
the  lymphatic  vos.iels,  as  supposed  by  Ktilliker,  Goodsir,  and  others,  or  lyi 
between  tbem,  grouped  in  cells,  like  the  acini  of  secreting  glands,  is  a  uu 
number  of  minute  dotted  corpuscles.    They  are  spheroidal  or  di^-shaped  polloi 
particles,  about  jJ^ts  of  an  inch  in  diameter,  having  two  or  three  minute  dw! 
particles  in  their  interior.     It  is  probable  that  they  play  an  important  part  in 
more  complete  elaboration  of  the  lymph  or  chyle  traversing  tlie  ghmds.    Capill 
vessels  arc  abtindanlly  distributed  on  the  walls  of  the  lymphatics  in  the  glamls. 


nde  of  the  head,  neck,  and 
tborax,  and  right  upper  ex- 
treniily,  tlw  right  lung,  right 
side  of  the  heart,  and  the 
convex  iiurfaco  of  the  livwr. 
It  varies  from  eighteen  to 
twenty  inchca  in  length  iu 
the  adult,  und  uxU-uils  from 
the  second  lumbar  vertebra 
to  tho  T*xA  of  the  n«ck.  It 
commcnoes  in  the  abdomen 
by  a  triangular  dilatation,  the 
noqtlaculum  ehyli  (reservove 
or  cistern  of  Pecquet),  which 
is  situated  npon  the  front  of 
the  body  of  the  scwjnd  himbar 
vertebra,  to  the  right  side  of 
and  behind  the  nortn,  by  the 
(tide  of  the  right  ems  of  the 
Diaphragm.  It  nsecnda  into 
the  thorax  through  the  nortio 
opening  in  the  Diitphragm, 
and  is  pluecd  in  the  posterior 
mediastinum  in  front  of  the 
vertebral  column,  lying  be- 
tween the  aorta  an<l  vena 
VBjff*.  Oppa'iite  the  fourth 
dorsal  vertebra  it  inclines  to- 
wards the  left  !nde  and  aficcnds 
behind  tlie  areh  of  the  aorta. 
on  the  left  side  of  the  u:^so- 
and  behind  the  iirst 

portion  of  the  left  Eubclavian 

artery,  to  the  uppur  orifieo  of 

the    thorax.      Opiiosite     (he 

appcr  border  oi'  tli>^  seventh 

Wrioft]    vertebra    it    curves 

■Wnwards    above    the    sub- 

ri»vian  artery,  and   in   front 

"f  the  Scalenus  muscle,  so  aa 

^_  ibrm  an  arch;  and  ter- 
/niatUes  near  the  angle  of 
^"Ootion  of  the  left  internal 
iJjS^Jiar  and  subclavian  vcina. 
■"*«  thoracic  duct,  at  its  com- 
'^**  cement,  is  about  equal  in 

t*"^  1o  the  diameter  of  a  goose- 
S^*^_l,  dimini-ihea  conrnderably 
*^     its  calibre  in   the   middle 

^   fhc  thorax,  and  is  again  dilated  just  before  its  termination.     Il  is  generally 
"«Xiioa8  in  it«  course,  and  oon«lricte<l  at  intervals  so  as  to  present  a  varicose 
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appearnnce.  The  thoracic  duct  not  unfrcquently  divides  in  the  middle  of 
course  into  two  branclusi  of  uDcqiml  aizo  which  soou  reunite,  or  into  aevet  _ 
bmnohc-i  which  form  u  plcxiform  interlacement.  It  ocL-n^ioiixlly  bifurcated,  it 
iLt  upper  piirt,  into  two  brunuhu^  the  lufl  une  tvnninatiug  in  the  vnutiX  uiEUiuer,  tbe 
right  one  opening  into  th«  right  subcluviJiD  vein,  in  <:oane«tion  with  tbe  right 
Ivniphalic  duct.  The  thorncic  duct  han  numurous  halTes  throughout  its  whole 
courae,  but  thcj  arc  more  numerous  in  tho  uppor  than  in  the  lower  part;  st  ita 
termination  it  is  provided  with  a  pair  of  vulvcn,  the  fre«  Iwrdcrs  ot  which  are 
turned  lowanls  the  vein,  so  a»  to  prevent  tht)  regurgitation  of  venous  blood  into 
the  duct, 

•Brou'-h'^.i.  Tlio  thoracic  duct  at  ita  commencement  roceivcs  four  or  five  lai^ 
trunks  from  the  abdominal  lymphutic  glands,  and  also  the  trunk  of  tJis  lacteal 
vessels,  Within  the  thorax,  it  in  joined  by  the  lymphatic  vessels  from  the  left 
half  of  the  wall  of  the  thoracic  cavity,  the  lympliiitics  from  the  sternal  and 
intoroostal  gkuds.  those  of  the  leiY  lung,  left  side  uf  tho  heiirl,  tracheti.  mmI  cuo- 
phugus;  atul,  just  before  its  terrainutiuii,  receives  tho  lymphatics  of  the  left  side 
of  the  head  and  neck,  and  left  uppor  extremity. 

Strfifturv.  ITie  thoracic  duct  is  composed  of  three  coats,  which  differ  in  some 
resipecia  from  those  of  tlie  lymi)hatic  vessels.  The  intrrtm!  o^  oon.'tista  of  a 
layer  of  epithelium,  rcuting  upon  iioine  Mtri|)ed  lamellie,  and  an  elaittic  tibrous  coal, 
the  fibres  of  which  run  in  a  longitudinal  direction.  'ITie  middk  eoat  consists 
of  a  layer  of  connective  tiwue,  beneath  which  are  several  Inmiiue  of  mujM^ular 
tissue,  the  fibres  of  which  are  diajwised  transvcraelv,  and  intermixed  with  line 
chu^ic  fibres.  The  extfntat  coat  is  composed  of  areolar  tissue,  with  clastic  fibnt 
and  isolated  tasciculi  of  muscular  fibres. 

The  Jiight  Lymphatic  Duet  is  a  short  trunk,  about  an  inch  in  length,  and  a 
line  or  a  line  .ind  a  half  in  diameter,  which  receives  the  lymph  from  the  right  side 
of  the  head  and  neck,  the  right  upper  extremity,  the  right  side  of  the  thoruc.  the 
ti;;ht  linifT  and  right  aide  of  the  heart,  and  from  the  convex  surface  of  the  liver, 
and  terminates  at  the  angle  of  union  of  the  right  Bubclavian  and  right  intcmal 
jugular  vcinji,  It^  orifice  is  guarded  by  two  semilunar  valves,  which  prevent  the 
entrance  of  blood  from  the  veins. 

Lymphatics  of  the  IIkad,  Face,  kst>  ^kck. 

The  Snfsrfieial  tyai/eiuHic  Glanda  «/  Ihe  Head  {Ra.  248)  are  of  itmall  avt, 
few  in  number,  sad  coimned  to  iU)  posterior  region.  Tbey  arc  the  oecipilnl,  pland 
at  the  back  of  the  head  along  the  attachment  of  the  Oocipito-froQUlis ;  and  the 

Cterior  a^irieular,  near  the  upper  end  of  the  Sterno-maflloid.  Thase  glands 
:omc  considerably  enlarged  m  cutaneous  affections  and  other  diaeasos  of  the 
scalp.  In  the  face,  the  superficiiil  lymphatic  glands  nre  more  numerous:  the^ 
are  the  pamli'l,  lunno  of  which  arc  supcHicial  and  others  deeply  placed  in  it* 
sub«1ance;  the  ryjoraoiiV,  wtiiated  untUr  the  Kygoma;  ibo  Ai/««/,  on  the  surface 
of  the  Ituceinator  muscle ;  and  the  tul/muxilUtry,  the  largest,  beneath  the  body  of 
the  lower  jaw. 

The  tuperjicial  li/mphaiirt  of  Oin  hmd  are  dt\*ided  into  an  anterior  and  a 
poEfterior  set,  which  follow  the  cour,'*e  of  llie  temporal  and  occipital  vcs«vl«.  ITie 
temporal  set  accompany  the  temgtoral  artery  in  tront  of  tho  ear.  to  the  parotid 
lymphatic  glands,  from  which  they  proceed  to  the  lymphatic  glands  of  the  nook. 
The  occipital  set  follow  the  course  of  the  occipital  artery,  descend  to  the  occipHi] 
and  posterior  auricular  lymphatic  glaud.4,  and  from  thence  join  tbe  oerviol 
gbindfl. 

The  miperjieial  lymphatica  of  the  face  are  more  numerotis  Uian  those  of  tfce 
hood.  They  commence  over  it^  entire  surfaoe.  tho«>  fVom  the  IVontal  region  oooon* 
panyingthe  frontal  vessels:  they  then  pass  •ihliquetyaorom  the  faoe,aocompanyili(f 
ihe  Gtcial  vein,  pass  through  tho  buccal  glands  on  the  sarface  of  tlie  Bnocinator 
muscle,  and  Juin  tho  submaxillary  lymphatic  gIai>dB.    The  tuUcr   rvccii'c  the 
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gphstia  ven^  from  the  lipe,  and  are  often  found  enlarged  in  cases  of  malignant 
{iaeaae  of  tlteae  parte. 

The  (fey  l^mphaiica  of  ihtfaee  arc  dcrivwl  from  tbc  pituitary  membrane  of  tlio 
nose,  the  mucous  membrane  of  the  mouth  and  pharynx,  and  the  contents  of  the 
temporal  and  orbital  fossse;  they  accompany  tho  branches  of  the  irucniul 
maxillary  artery,  and  termiuato  in  the  deep  parotid  and  oerrical  lymphatic 
glands. 

The  d«ep  lymphatirs  6/  thf  cranium  (;ons!st  of  two  sets,  th<>  meningeal  and  «cre- 
bnd.  The  moninceal  lymphatics  aocoinpnny  the  meningeal  vok^Ls  escape  throuub 
foramina  at  the  base  of  the  skull,  and  join  the  deep  cervical  lymphatic  glaoos. 


Fig.  S48.— Tbo  Snp«rflci&l  LjrniphMlct  und  OUnds  of  tlie  Haaa,  Pm«  nod  K*ok. 
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The  cerebral  lymphatics  are  descrilwd  by  Fohmann  aa  being  situated  betn'ccn  the 
arachnoid  and  pia  mater,  as,  well  a-t  in  the  choroid  plexuses  of  the  lateral  Tcn- 
trictes ;  thoy  accompany  the  trunk.t  of  the  carotid  ana  vertebral  arteries,  and  pro- 
bably pass  through  foramina  at  the  base  of  the  skull,  to  terminate  in  the  deep 
conncal  glands.  They  have  not  at  prasent  been  demonstrated  in  tbc  dura  mater, 
or  in  the  substance  of  the  brain. 

The  iyni/iAa/fc  G'&i*i(£»o/'(A*^.Vnriape  di\'ided  into  two  sets,  superficial  and  deep. 

The  sHpcrficial  cervical  gUmili  are  placed  in  the  course  of  the  external  jugular 
vein,  Ijetwemt  the  Platysma  and  Stemo. mastoid.  Thoy  are  most  numerous  at  tho 
root  of  tl»  neck,  in  the  triangular  interval  between  the  clavicle,  the   Sterno- 
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mutoid,  uid  the  Trapezius,  whero  tbtiy  are  continuous  with  the  axillary  g] 
A  fe¥f  small  gluiids  arc  also  found  on  tho  ijont  aiid  sides  of  tho  larynx. 

I'be  (Uep  cervical  i/lanJe  (fig.  'Zi'J)  are  numerous  and  of  large  itixts ;  Hiey  form 
an  uuintvrruptod  chain  alonj;  th»  sheath  oJ'  the  carotid  art«ry  and  intijniol  jugulu- 
vein,  Iring  bj  the  nde  of  the  pharynx,  cesophagua,  and  trachea,  and  extending 
from  tue  ba!«c  of  th«  akuH  to  th«  thorax,  where  they  communicate  with  the  lym- 
phatic glands  in  thia  cavity. 

Fis>  21it.— Tlw  Ovep  LjmphatioB  aud  Olanda  or  the  Keek  and  Ttianx. 
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The  supernal  and  tleep  Cfrvical  lymjihatm  are  ft  conlinuation  of  tboae  alrcadj 
dMorihedon  tlie  cranium  and  face.  After  traveniing  the  glands  iu  tho«e  n^ium 
they  pasa  through  the  chain  of  glands  which  lie  along  the  sheath  of  the  carotid 
Tcssclay  beiDff  joined  by  the  lymphatics  from  the  pharj-nx,  ociiopltagus.  larynx, 
trachea,  ana  thyroid  gland.  At  the  lower  part  of  the  neck,  aft«^r  reccini^ 
Bomc  lymphatics  from  tho  thorax,  they  unite  into  a  mngle  trunk,  which  temu- 
Dat«8  on  the  left  side,  iu  the  thoracic  duct ;  on  the  right  stdt^  in  the  right  lym- 
phatic duct. 

LTJtPnATics  OF  THE  Uppkb  Kstbemitt. 

Tho  Lymphaltc  Glnwla  of  the  upper  extremity  (fig.  250)  may  be  sobdiTided 
into  two  sctis  superficial  and  deep. 
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The  superfieiat  Itjmpfiatu:  'jlarub  are  few,  and  of  Km*!!  nze.  There  are  occtt-j 
monfitly  two  or  thrL>c  in  front  of  die  elbow,  ami  onu  or  two  abord  (be  interoat^ 
condyle  of  the  bunieru^  near  the  basilic  vein, 

Tbo  deep  iymphatic  glands  are  aUo  few  in  number.  Id  llie  forearm  a  few 
imiall  onoH  are  occasionally  found  in  the  course  of  tlio  radiul  and  ulnar  vessela; 
and  in  tlic  arm,  Uicrc  is  a  cnain  of  small  glands  along  the  inner  side  of  the  brachial 
artery. 

pig.  SSO.— TliD  Snp^illoUl  lomphatio*  tud  Qluda  o(  ttis  Cppar  Bxtremitf. 
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The  oxi'nijry  glatvU  are  of  laree  size,  and  usually  ten  or  twelve  in  numbeT. 
A  chain  of  lb«w  glands  BurrountGi  the  axillary  veasols,  imbedded  in  a  quantity  of 
looae  areolar  lisiite ;  they  roceive  the  lymphatic  vessels  from  the  arm ;  others  arc 
cBsperwd  in  the  areolar  tissue  of  the  axilla:  the  rcmaiudtr  are  arranged  in  two 
«cnc8,  n  small  chain  running  along  the  lower  border  of  the  Pedoralis  major,  as  | 
far  as  the  mammary  gland,  receiving  the  lymphaticB  from  the  front  of  the  cheat ' 
■  aiwl  nuunma ;.  others  are  placed  along  the  lower  niargiu  of  the  posterior  wall  of 


reccivo  the  lymphatics  from  tlic  intocamcat  > 
or  three  subelavianU'inpliaiie  gliuuLt  ureiilaeod  iinnieuiAtely  bunwith  the  clan  ._. 
it  is  thrutigh  tWse  tfial  llie  axillary  and  uoep  cervical  glaoas  coDuounicale  wit: 
cocli  otlier.  Onu  is  lij^nrud  Ly  Mascagni  near  the  umbilicus.  In  tnalignant  difiea^% 
tumon^  ur  otiicr  ]illbetiiiii»  implieating  the  upper  part  of  tlie  luiek  and  aboolder. 
tbe  front  of  tlio  client  mui  inammn,  the  \ip[^)er  part  of  the  tronl  and  side  of  tbe 
abdomen,  or  tbe  hand,  forearm,  and  arm,  the  axillary  glaitds  are  usually  fonad 
enlarged. 

Tbe  sttperfieial  lymphcUka  of  the  upper  extremity  arise  from  the  fikio  i>f  the 
hand,  and  run  along  tlie  eides  of  the  fingers  chiefly  nn  the  dor«al  surface  of  the 
hand  i  thev  then  pass  up  the  forearm,  ana  sulidivide  into  two  seta,  wliieh  take  the 
course  of  tlio  xubcutaneoua  veins.  Those  from  tlie  inner  border  of  the  hand  aocow- 
pany  the  ulnar  veins  along  the  inner  side  of  the  forearm  to  the  bend  of  the  elbow, 
■ft-berc  they  join  with  some  lymphntics  from  the  outer  side  of  the  forearm;  they 
then  follow  the  course  of  the  (>ii»ilie  vein,  commumcato  with  the  cknds  immediatd^ 
above  the  elbow,  and  tertnimitc  in  the  axillary  glands,  joining  wit})  tbe  deep 
lymphatii's,  Tht-  ^lujinrfiuial  I^'inphatics  from  the  outer  and  back  part  of  the  haaa 
ftccomjiruiy  tho  nuliiil  veins  to  the  bend  of  the  olbow.  being  less  numerous  tbaii  tbe 
prcceiling.  Here  the  6Te*t«r  number  join  the  basilic  group;  the  nat  accond  n-ith 
the  cephalic  vein  on  the  outer  wilo  of  the  arm,  wmie  crossiug  obliquely  the  «pp« 
part  01  the  Biceps  to  terminate  in  the  axillary  glands,  whilst  one  or  two  aecompaDT 
the  cephalic  vein  in  the  cellular  interval  between  the  Pectoralis  major  uid  Deftoio, 
and  enter  the  aubelavi-an  lymjihatic  glantbi. 

Tho  <ktp  li/mj'liaiira  of  the  Upper  extremity  accompany  the  deep  bloodveeecK 
In  the  forearm,  they  consist  ol  three  seta,  corresponding  with  the  radial,  ulnar, 
and  interosseous  arteries;  they  p.ias  through  the  glanrls  occasionally  found  in  the 
course  of  theae  vessels,  and  communicate  at  intervals  with  the  superficial  Ivmphatics. 
In  their  ascout  upwards,  some  of  them  pass  through  the  glands  which  he  uj>on  tbe 
brachial  artery ;  they  then  enter  the  axillary  and  subclavian  glaad^  and  at  the  root 
of  tlio  neck  terminate,  on  the  lull  side  lu  the  thonicie  duct,  and  oa  tlie  right  nde 
ia  the  right  lymphatic  ducL 


LTMrnATica  of  tdk  Lower  ExTRKHrrr. 

The  Lymphatic  Olands  of  the  lower  extremity  may  be  subdivided  into  W 
superficial  and  deep. 

The  guperjieial  lymphatic  glamU  arc  confined  to  the  inguinal  region. 

The  superjiaal  inaut'nal  glandf,  placed  immediately  oeueath  the  intcc 
arc  of  large  size,  and  var^  from  eight  to  ten  in  number.  ITiev  are  divisUilo  in  . 
two  groups;  an  upper,  disposed  irregularly  along  J'oupart's  ligament,  ixKciving 
be  lympliatic  veasels  from  the  interment  of  the  scrotum,  peniit,  pnrictcs  of  the 
kbdoincn,  perineum,  and  gluteal  regions;  and  an  inferior  group,  which  surroundt 
tlie  Baphenoufl  opening  in  the  fascia  hita,  a  few  being  sotnelimea  continued  along 
thesaphenous  vein  to  a  variable  extent.  Tho  latter  receive  the  superficial  lymphatie 
Tessels  from  the  lower  extremity.  These  ghinds  frequently  become  enlargi>d  in 
diseases  implicating  the  parts  "from  which  their  efferent  lymphatics  originate. 
Thus,  in  malignant  or  syphilitic  affections  of  tho  prepuce  and  penif^  the  labia 
majora  in  the  female,  in  cancer  scroti,  in  abscess  in  ttic  perineum,  or  in  any  other 
disease  afGnting  the  intcgnmcDt  and  superficial  structures  in  these  parts,  or  the 
sub-umbilical  part  of  the  abdomen  or  gluteal  region,  the  upper  chain  of  glandf  is 
almost  invariably  enlarged,  the  lower  chain  being  implicatoa  in  diseases  affiKting 
the  lower  limb. 

The  detp  lymjAatic  tflaiuU  are  the  anterior  tibial,  popliteal,  doep  inguinal 
gluteal,  and  iKuhiatio, 

I'he  anterior  tibial  gland  is  not  conatant  in  its  exi.4tenoe.  U  is  generally  Kmnd 
by  the  side  of  the  anterior  tibial  artery,  upon  the  intorosseooa  membrane  at  i1m 
upper  part  of  the  leg.    Occasionally,  two  glands  are  found  in  this  aituaiioi 


The  (bep  popliteal  'jianda,  four  or  five 
in  number,  are  of  small  ev/x;  tbcv  sur- 
round the  popliteal  veascla.  imbcdilcd  in 
the  cellular  tissue  and  fat  i^f  the  popliteal 
space. 

Tbo  ^eep  in^inat  glaruis  are  placed 
beocittb  the  dcc'p  fascia  arouud  the  femoral 
artorj  atwl  vein.  Tliuy  arc  of  small  size, 
aod  communicate  with  the  Eupcrticial 
inguinal  glands  through  the  Euphcuous 
opening. 

Tlie   ffhtteat    and   tKhtalie   fflatuli   are 

ij^lticed,  the  former  above,  Uie  latter  below, 

^ne  Pyriformin   muscle,  res^ting  on  their 

oorresponding  vai-teU  as  they  pasii  through 

tlie  groat  sacro-sciatic  foramen. 

The  LymphatitM  of  the  lower  extremity, 
like  the  veins,  may  be  divided  into  two 
eet«,  superficial  and  deep. 
'  The  luperficial  tymphatits  are  placed 
ilietween  the  integument  and  superficial 
fiMcia,  and  are  divisible  into  two  groups, 
an  int43rnal  group,  which  follow  the  cour:ie 
of  the  internal  saphenous  vein ;   and  an 

(external  group,  which  accompany  the 
external  saphenous. 
The  internal  group,  the  lareest,  com- 
mence  on  ibo  inner  side  and  dorsum  of 
the  foot;  they  pass,  some  in  front  of.  and 
aooH  behind,  tne  inner  ankle,  ascend  the 
le^  with  the  internal  saptenous  vein,  pass 
with  it  behind  the  inner  condyle  of  tho 
femur,  and  accompany  it  to  the  groin, 
where  thoy  terminate  in  the  group  of  in- 
guinal glands  which  surrounil  the  aaplift- 
m>u3  <mening.  Some  of  the  etlcrtmt  ve.*!tel.s 
from  Uie»e  glands  pierce  llie  cribriform 
&:icia  and  sheath  of  the  femoral  vessels, 
and  terminate  in  a  lymphatic  gland 
contained  in  the  femoral  canal,  thua 
establishing  a  communication  between 
the  lymphatics  of  tho  lower  extremity 
and  llioae  of  the  trnnk ;  others  jjicrc-e  the 
fascia  lata,  and  join  the  deep  inguinal 
glanibi. 

The  exkmal  ffrottp  arise  from  the  outer 
ride  of  the  foot,  a*<!end  in  front  of  the  leg, 
and,  just  below  the  knee,  croi<«  the  tibia 
froDi  without  inwards,  to  Join  the  Ivm- 
phataca  on  the  inner  side  of  the  tbiKli. 
Others  oommeoco  on  the  outer  side  of  the 
foot,  pass  behind  the  outer  malleolus,  and 
aocompany  the  external  saphenous  vein 
along  tho  back  of  the  leg,  where  they 
cnu-r  the  popliteal  glands. 

The  drp  li/mpluUK*  of  the  lower  ex- 
tremity are  few  in  number,  and  accompany 
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the  docp  bloodvtsscla.     In  tLc  leg,  they  consist  of  throe  sct^  tho  auu-'rior  tibia 
peroneal,  uikI  puHtcriur  tibial,  wliiuh  uucoiDUiiny  tbe  comMpODding  vvi^mcIs,  bvin 
two  or  throe  iq  uuinbur  to  oiiuh ;  tbcy  ikSccQu  with  the  blooa vessel s,  Hml  cuter  tt 
lytuphitlic  glands  in  the  poi)liu.-al  space.     Tbe  eff«rt;i)t  vessels  Iroin  thww  glnnxli' 
accompany  the  femoral  rein,  and  join  the  deep  inguinal  f^lsnds;  from  theae,  tlie 
TeaseU  pasa  beneath  Poupan'»  ligament,  and  cotumuoicato  with  thti  chain  of 
gtaoda  surrounding  the  external  iliac  vessels. 

Tho  deep  lymphatici  of  the  gluteal  and  ischiatic  icj^ons  follow  the  course  of 
tbe  bloodvcheuU,  atul  join  the  gluteal  and  isehiutiu  gluniU  ut  the  gruul  eaoro-aciaiiu 
fonuuen. 

LVMl'H-tTICS  OF  THE  TELTia   AXD  AflDOMEy. 

The  Deep  LympluUie  Ghmis  in  iJte  Petvig  are,  the  external  iliac,  tbe  intcnial 
iliac,  and  the  sacraL    Tboao  of  tbe  abdomen  are  the  lumbar  gland& 

Tbe  extimal  iliac  ghndt  form  au  unintviruptod  chain  round  the  external  iliac 
Tcsscls,  three  being  placed  round  the  commencvmuiit  of  the  vcsxel  jiiMt  behind  the 
crural  arch.  They  eomiiiuuicute  below  wilh  tbo  femoral  ly:iipimti<»,  and  above 
with  tbe  lumbiir  glnuils. 

The  inUrmii  HitK  glufuU  surro>inil  tbe  intenial  iliftc  vesaeL-t ;  they  receive  tbe 
lym|))iatio.i  correiiponding  to  the  branches  of  the  int«nial  iliac  ajtery,  and  oom^ 
munic.ate  with  the  lumbar  glandfi. 

Tbe  sacral  i)!tinda  occupy  the  sides  of  the  anterior  surface  of  the  eacram, 
being  situated  in  the  mesorectal  fold.     These  and  tbe  internal  iliac  gland*  1 
greatly  enlarged  in  malignant  diseaas  of  the  bladder,  rectum,  or  uterus. 

The  lumbar  ^landf  arc  very  numerous ;  they  are  situated  on  the  fVont  of  the 

lumbar  veriebnc.  surrouutling  the  common  iliac  vcssela,  the  aorta,  aiid  veua  cava; 

jUiey  receive  the  lymphatic  vessels  from  the  lower  extremities  nud  pelvis,  »*  well 

from  the  testwi  and  some  of  the  alxloiniiial  viscera.  Tho  eSbrenl  Teaaets  from 
glands  unite  into  a  few  large  trunks,  which,  wilh  the  lactcals,  form  tbe  con* 
tnwoement  of  the  thoracic  duct.  In  iTi>me  cases  of  malignant  diseiise,  theae  glaadl 
become  enormously  enlarged,  completely  surrcwnding  tbo  aorta  and  vena  cava, 
and  occfl#ioniilly  greatly  contracting  the  calibre  of  these  vessel*.  In  all  cosea  of 
malignant  di»»ise  of  the  teittitt,  and  in  malignant  disea.se  of  the  lower  liml^  before 
any  operation  ifi  attempted,  careful  examination  of  the  a1>domen  should  bo  mad^v 
in  order  to  a.4certain  if  any  enlargement  existn ;  and  if  any  should  bo  detected, 
all  operative  measures  an?  fruitlcsH, 

Tbe  k/mphatici  of  Oie  lalvi*  and  abd&man  may  bo  divided  into  two  sets,  superficial 
and  deep. 

The  superficial  lymphatics  of  the  walls  of  Oie  ah{lomen  tmd  pelvis  follow  the  coarse 
of  tbe  superficial  bloodvessels.  Those  derived  from  tho  integument  of  tho  lower 
part  of  the  abdomen  below  tho  umbilicus  follow  tlie  courso  of  the  superficial 
epiga-ftric  vcs.-tols,  and  eonvergo  to  the  superior  group  of  the  superHcial  mguiosl 
fflands;  the  deep  set  accompany  the  deep  epigaxtrie  ve.s»e^  and  comiuunicate  with 
the  extoroat  iliac  glands.  Tlie  supertlcial  lymphalic^  from  the  side*  and  luoibnr  part 
of  the  abdominal  wall  wind  round  the  crest  of  the  ilium,  accompanying  the  suwr- 
ficial  circumticx  iliac  vcs-nels,  to  join  the  superior  group  of  the  superllcial  inguinal 
glands;  the  greater  number,  however,  accompany  the  iUo-lumbar  and  Inoibar 
vessels  backwardi^  to  join  tho  lumbar  glands. 

The  tuperficiat  lymphatics  of  iKe  gluteal  rrgion  turn  horizontally  round  the  outer 
aide  of  tho  natesk  ana  join  tho  superficial  inguinal  glands^ 

The  stiperfictal  lymphatici  of  the  scrotum  ami  perinsPHm  follow  tbo  course  of  the 
external  pudic  vt^«els,  and  terminate  in  the  suj^ierficinl  inguinal  glands. 

The  (ufc^tci'a^  fyrn/i/Mttfuo/'fAcjwnuoccupy  the  sides  and  dorsum  of  ibe  orcan. 
the  latter  receiving  tho  lymphatics  from  the  skin  covering  tbe  glans  penis;  Urny 
all  converge  to  the  upper  chain  of  the  su])erflcial  inguinal  glamls.  Tbe  deep 
lynipliatic  vessclti  of  the  peni.i  follow  the  course  of  tbe  iuicmal  pudio  vfinjlr^  nnil 
join  tlie  internal  iliac  glands. 


Tho  lymphattea  of  the  hfadder  arise  from  the  cntine  surfaco  of  the  organ; 
greaUir  mimlxT  run  bunwitli  tbe  peritoneum  ou  its  posterior  surface,  mhJ,  afttf 

SasfiiiiR  thruu^h  tlic  Iy">pliiitic  glunds  in  thia  situation,  join  with  the  lymphatia 
vm  tVic  prustnti;  and  vvrsiciilic  Mininiilcs,  and  cutur  the  int«rual  iliac  glauus. 

The  bjrnjihatics  of  the  rerUtm  are  of  large  size ;  after  passing  tbrougb  khiio  small 
glawb  that  li«  H|K>n  it^  outer  wall  and  in  the  mesorectum,  tliuy  pass  to  the  sacnl 
or  Iiinilmr  glandtk 

The  lympluitiex  of  (As  uttrna  consi;<t  of  two  sets,  miperficial  and  dflep;  tlie 
former  being  placea  beneath  the  peritoneum,  the  latter  in  tlie  substance  of  the 
organ.  The  lymphatics  of  the  cervix  uteri,  together  with  those  from  the  vagina, 
enter  the  internal  iliac  and  sacral  glands;  those  from  the  bodv  and  fundus  of  tbe 
uterus  pass  outwards  in  the  broad ligatnenta.  and,  being  joined  by  the  lymphatics 
from  tho  ovaries,  broad  ligaments,  and  Fallopian  tubes,  ascend  with  the  ovarian 
vessels  to  ojK-n  into  the  lumbar  glands.  In  the  unimpregii»tcd  uterus,  they  an 
small ;  but  during  gestation  they  become  very  grciitly  enlargwl. 

Tho  lymphnliti  of  the  leaticle  consist  of  two  set*,  Kuperfioiiil  and  deep;  the 
former  oomnience  on  the  surface  of  the  tunica  vaginalis,  tho  latter  in  tlie  epidi- 
dymis and  liody  of  the  testis.  They  form  several  large  trunk."*,  which  ascend  with 
tlie  spermatic  cord,  and,  acoompaiiying  the  sporinatic  vessels  into  the  abdomen, 
open  into  the  lumbar  glands ;  hence'  the  enhirgement  of  these  glands  in  malignant 
duteaso  of  the  testis. 

The  lymphatka  of  the  kidney  arise  on  the  surface,  and  also  in  the  interior  of  the 
organ;  they  join  at  the  bilua.  and,  after  receiving  the  lymphatic  vessels  from  V 
ureter  and  supra-renal  capsule,  open  into  the  lumbar  guinus. 

The  ii/mphnlicsof  t/te  liver  arc  divisible  into  two  sets,  superficial  and 
The  former  urine  in  the  sub-peritoneal  areolar  tissue  over  the  entire  surface  of 
orgiin.  Tliojw  on  the  convex  surface  may  be  divided  into  four  grtjupa :— I.  Tin 
which  pass  from  Ix^hind  forwards,  consisting  of  three  or  four  branche.'',  whi 
ascend  in  the  longitudinal  ligament,  and  unite  to  form  a  single  trunk,  which  pawM 
up  between  the  fibres  of  the  Diaphragm,  behind  the  cnjiiform  cartilage,  to  enter 
toe  anterior  medLai<tinal  glands,  and  finally  ascends  to  the  root  of  the  neck,  lo 
terminate  in  the  right  lymphatic  duct.  2.  Another  group,  which  also  incline 
from  behind  forwards,  are  reflected  over  iho  anterior  margin  of  tlie  liver  to  its 
under  surface,  and  from  thence  pass  along  the  longitudinal  fi.>isuro  to  the  glands 
in  tho  gastro-hcpatic  omentum.  S.  A  third  group  incline  outwards  to  tho  right 
iral  ligament,  and,  uuiling  into  one  or  two  large  trunks,  pierce  the  Diaphragm, 
_  1  run  along  its  upper  surface  to  enter  the  anterior  mediastinal  glands;  or, 
instead  of  entering  the  thorax,  turn  inwards  across  the  cms  of  ttie  Itiaphngm, 
and  open  into  the  commenocmcnt  of  the  thonicie  duet.  4.  Tl>e  fourth  group 
incline  outwards  from  the  surface  of  tlie  left  lobe  of  the  liver  to  the  left  lateral 
ligament,  pierce  the  Diaphragm,  and,  parsing  foi-wards,  terminate  in  the  glands  in 
the  anterior  media-ttinum. 

The  Buperjicial  lymphatics  on  the  unrler  surfai-e  of  the  liver  are  di%'ided  into  three 
seta: — 1.  Those  on  the  right  aide  of  the  gali-bladder  enter  the  lumbar  glands.  2. 
Those  surrounding  the  gall-bladder  form  a  remarkable  plexus,  which  accompanies 
tho  heputio  vessels,  and  open  into  the  glands  in  the  gastro-bepatic  omentum.  8. 
Ttiose  on  the  hit  of  the  gall-bladder  pass  to  the  ccsophagcal  glands,  and  to  tboeo 
placed  along  the  hwser  eurviiture  of  the  stomach. 

The  ifoep  tymphatirs  accompany  the  brunches  of  the  portal  vein  and  the  hepatic 
artery  and  duet  thnnigli  the  substance  of  the  liver;  passing  out  at  the  transvenio 
Assure,  they  enter  llie  lymphatic  glands  along  the  lesser  curvaltirc  of  the  stomach 
and  behind  the  panorwis^  or  join  with  one  of  the  lacteal  vossela  previous  to  )t« 
termination  in  tho  thoracic  duct. 

Tho  lymphatic  gtamU  of  the  stomach  are  of  small  size ;  they  are  placed  along 
the  leaser  and  greater  curvatures,  some  within  the  ga.4tro-9plenic  omentum,  whilst 
othcis  surround  its  canliac  and  pyloric  orifices. 

The  lymphatiet  of  (Ac  tUmmcK  comiist  of  two  sets,  soperficial  and  deep;  the 
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Tormer  origiimtitig  in  tlifl  Hubaeroua,  and  the  latter  in  the  tiubmucoiis  coat  ThejJ 
follow  the  com:se  of  the  bloodvessel h,  and  may  consequently  be  arranged  intoj 
tbree  groopia.  The  jirtt  yrovp  aceomjjauy  the  coronary  TesBeis  along  the  lewun 
carvature,  receiving  branches  from  both  surfaces  of  tue  ornn,  and  pass  to  lh«' 
ghind»  around  the  pylorus.  The  second  tfmup  pasa  from  toe  great  end  of  the 
fttomacb,  accompany  the  vnsa  brcvia.  and  enter  the  splenic  lynaphatio  glands^j 
The  third  group  run  along  the  greater  eurvature  with  the  right  gustro-epiploiM 
veaselnv  and  terminate  ut  the  root  of  the  moseulery  in  one  of  tJie  principal  lacteal 
reascU. 

The  lympftatie  glands  t^  the  spltun  occupy  the  hilu3.    Its  lymphalie  vtsaeU  > 
of  two  acts,  ^uperlicial  and  deep;  tlie  t'uriner  are  placed  beneath  its  peritoc 
oorering,  the  latter  in  the  subntance  of  the  organ :  thej  accompany  the  blc 
ve«»eU,  paKsing  through  a  Aeriett  of  small  glands,  and,  after  receiving  the  lymphatics 
from  the  pancreas,  ultimately  pass  into  the  thoracic  duct 

TKK  liVMPHA'nC  SVSTK«  OK  THK  ISIKSITXES. 

The  iymphatie  gianda  of  the  small  inlrsline  arc  pluocd  between  the  layers  of  the  , 
mesentury,  occupying   the   mothtM  funned   by  the  superior  mesenteric  vcssell^j 
aij'I  hence  collcil  infsimleric  glamU.     They  vary  in  number  from  n  hiindrod  to 
hundred  and  fifty ;  and  in  .nize,  lV«>m  that  of  a  pea  to  that  of  a  itiiiall  alnioml.   Thcss^ 
glands  are  most  numerous,  and  large^^t, superiorly  near  the  duodenum,  and  interiorly 
Oppoaite  the  termination  of  the  ileum  iu  the  colon.     The  latter  group  l>ecome 
greatly  enlarged  and  infiltrated  with  deposit  in  cases  of  fever  accompanied  with 
ulceration  of  the  iotestinea. 

The  lymphalic  gianda  of  the  large  iritettim  are  much  less  numerous  than  the 
meseotcric  glands;  they  arc  situated  along  the  vascular  arches  formed  by  tlu 
artOTies  previous  to  their  distribution,  and  even  sometimes  upon  the  intcstiue  itselL^ 
They  are  fewest  in  number  along  the  transverse  colon,  where  they  form  an  uniD> 
terrapted  chain  with  the  mcsenterio  glands. 

The  lympltalieg  of  iM  small  intalirte  ore  called  lacteal^,  from  the  milk-whito 
fluid  ihuy  usually  contaiu ;  they  consist  of  two  sct^  superlicial  and  deep ;  tho 
former  He  beneath  the  peritoneal  cout,  taking  a  longitudinal  course  along  the 
outer  side  of  the  intestine;  the  latter  oecujiy  the  subniuuoua  tis»U[;v  and  coursSJ 
tnini(ver*jly  round  the  inteatinc,  accompanied  by  tlie  branches  of  the  miiscnteria 
rebels:  they   pa.-«9  between  the  layers  of  the  nies<?ntery,  enter  the  meaenteribj 
gland.%  and  Unally  unite  to  form  two  or  three  large  trunks,  which  terminate  in* 
uie  thoracic  duct. 

The  tifmphatici  of  the  large  intestine  consist  of  two  seti:  those  of  the  caecuD^j 
ascending  and  transverse  colon,  which,  afier  passing  through  their  proper  glaodu 
enter  the  mesenteric  glands ;  and  those  of  the  descending  colon  and  rectum,  which 
pasd  to  the  Umbar  glands. 

TnE  Lymphatics  of  tok  Thor.vx. 

Ttio  di'Tp  It/mphalic  glamU  of  the  thontx  are  the  intercostal,  internal  mammary,i 
anterior  meditistimd.  and  pO!tleri<ir  niediiistinal.  i 

The  ifUereoatal  giandt  are  small,  irregular  in  number,  and  situated  on  each. side ' 
of  the  spines  near  the  oostQ-vertebral  articuLitions,8ome  being  placed  between  the 
two  planes  of  intercostal  muaclesL 

The  internal  mammary  glands  are  placed  at  the  anterior  extremity  of  each 
intercostal  space,  by  the  side  of  the  internal  mammary  vessels. 

The  antfrior  meitiastinal  glands  are  placed  in  the  locute  areolar  ti.t.sue  of  the 
anterior  media.«tinum,  some  lying  up^m  the  Diaphragm  in  front  of  the  perieardium. 
and  others  round  the  great  vctsels  at  the  base  of  the  heaxt. 

The  posterior  mediastinal  ghinds  are  situated  in  the  areolar  tissue  in  the  posterior 
modustinum,  forming  a  continuous  chain  by  the  side  of  the  aorta  and  cesopbagus; 
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ther  communicate  on  eacli  side  vitb  the  interoostftl,  bc!ow  with  the  luinbftr  gl 
Mid  above  teilh  the  <leep  cervi<;ftl. 

The  superficial  Ij/mphalka  <tf  the/mnt  nf  the  thorax  run  across  the  prwit  Pcctonl 
mtincle,  and  thoso  on  the  back  part  of  this  cavity  lie  upon  the  Triipcziii*  and 
Lati-isimus  dorsi ;  they  all  converge  to  the  axillnry  Rhmds.  The  lyniphiilit*  fr«a 
the  mamma  run  along  the  lower  border  of  the  Pectorulia  miyor,  through  a  cfasJo 
of  small  lymphatic  glanda,  and  communicate  with  the  axillary  slands. 

The  f^p  lymphatics  0/  Uic  tftcrax  arc  the  intercostal,  intcmiS  mammary,  mi 
diaphragmatic. 

The  intrrro^tal  lymphatics  follow  the  course  of  the  intercostal  TeftscU,  reoeiTing 
lympiiulicit  from  liiu  Ititurcosliil  musuli.:«  and  pleura;  iJiey  pass  backwards  to  the 
spine,  and  unite  with  lymphatiu^  from  tJie  back  part  of  the  thorax  and  ttpinal  canal 
After  txaver»in);  the  intercostal  glands,  they  incline  down  the  ^ine^  and  tenni 
in  the  thoracic  dut:t. 

The  inkn\al  vuimmary  lympftatiea  follow  the  course  of  the  internal  mammi 
vessels;  tlicy  commence  in  tne  muscles  of  the  abdomen  above  the  umbilic: 
CommunicatmK  with  the  epigastric  lymphatics,  aaccnd  between  the  fibres  of  the 
Diaphraf^n  at  its  attuuhmont  to  the  vusilorm  appendix,  and  iu  their  course  Whiad 
the  custitl  cartilai^es  are  joined  by  the  intereo^tul  lyinphixticc^  terminating  on  ibe 
right  side  iu  the  right  lyinphntic  duct,  on  the  lufl  side  in  the  thoracic  duct. 

The  lympluitic*  «/'  the.  Viaphrayni  follow  the  course  of  their  corres[>ondiii(f 
TesseU,  and  terminate,  xomu  in  front  in  the  anterior  media^ina)  and  internal 
mammary  gland^  ftome  behind  in  the  inleruoxtal  and  hepatic  lymphatic.1. 

The  hronrftkil  ijlamk  are  situated  rotmd  the  bii^iroation  of  the  trachea  and 
roots  of  the  lungs.  They  are  ten  or  twelve  in  number,  the  largest  being  placed 
opposite  the  bifurcation  of  the  trachea,  the  smallest  round  the  bronchi  and  their 
primary  divisiona  for  some  little  distance  within  the  substance  of  the  lungs.  Id 
infancy,  they  present  the  same  appearance  as  lymphatic  glands  in  other  situation: 
in  the  adult  they  assume  a  brownish  ting^  and  in  old  age  a  deep  black  color. 
Occasionally  they  become  suffteiently  enlarged  to  comjtross  nod  narrow  the  cantl 
of  the  bronchi ;  and  tliey  anj  often  the  scat  of  tubercle  or  depueita  of  phosphate 
of  lime, 

Tlte  lymphfUtcs  nf  Otc  lung  consist  of  two  sct».  superficial  and  deep :  the  fonMT 
are  plaewl  beneath  the  pleura,  forming  a  minute  plexus,  which  covera  U>e  ooier 
surfuce  of  Uio  lung;  the  latter  accompany  the  blixwivewseln.  and  run  along llie 
bronchi :  they  both  terminate  at  the  root  of  the  lungs  in  the  bronchial  glanda 
The  eflerent  veoaels  from  theae  glands,  two  or  three  in  number,  ascend  upon  tbf 
trachea  to  the  root  of  the  neck,  traverse  the  tracheal  and  astophngeal  glands 
and  terminate  on  the  Icfl  side  in  the  thoracic  duct,  and  on  the  right  side  m  ' 
right  lymphatic  duct. 

The  cardiac  lymphaliet  consist  of  two  sets,  superficial  and  deep ;  the  for 
arise  in  the  subserous  areolar  tissue  of  the  surface,  and  the  latter  beneath 
internal  litiiii<^  membrane  of  the  heart;  they  follow  the  course  of  the  eoroiarf' 
vessels.  Tiuwo  of  the  right  side  unite  into  a  trunk  at  the  root  of  the  aorta,  whicli. 
ascending  acroi**  the  arch  of  that  vessel,  pajisus  backwards  to  the  trachea,  tipoo 
which  it  ascends,  to  terminate  at  the  root  of  the  neck  in  the  right  lymphatic  dad: 
those  of  the  letl  side  unite  into  a  single  veesel  at  the  baac  of  the  heart,  wbidi 
passing  along  the  pulmonary  artery,  and  traver^ng  some  glands  at  the  root  of  '^ 
aorta,  asceniU  on  the  trachea  to  terminate  in  the  uoraeic  duet. 

The  Oit/vuc  fi/mp!iiitirs  arise  from  the  spinal  sur&cc  of  the  thymtia  gland,  W* 
terminate  on  each  side  in  the  internal  jugular  veins. 

The  thgriHd  li/mphatic»  arise  from  either  lateral  lobe  of  the  thyroid  gland;  tW 
converge  to  form  a  abort  trunk,  which  terminates  on  the  right  side  in  the  ri^ 
lymphatic  duct,  on  the  lefl  aide  in  the  thoracic  duct. 

The  lipnphatics  of  tfie  atapliagua  form  a  plexus  round  that  tube,  traTerso  ^ 
glands  in  the  posterior  mediastinum,  and,  after  communicating  with  tlic  pnlmoBU? 
1^-mphattc  vessels  near  (he  roots  of  the  lungs,  terminate  in  Uic  thoracic  duct 


Nervous  System. 

The  Nervoas  System  consists  of  a  series  of  connected  central  organs,  called 
collectively,  tbe  cerebro-apirial  centre  or  axia,  of  the  ganglia,  and  of  the  nerves. 

The  eerebro-ipinal  portion  of  the  nervous  system  includes  the  brain  and  spinal 
cord,  with  the  nerves  connected  with  them,  and  the  ganglia  seated  upon  these 
nerves.  It  was  distinguished,  by  Bichat,  as  the  nervous  system  of  animal  life. 
It  includes  those  nervous  organs  in  and  through  which  the  several  functions  of 
the  mind  are  more  immediately  connected;  the  nerves  of  the  senses,  and  those 
relating  to  volition  and  common  sensation,  are  connected  with  it,  a^  well  as  those 
concerned  in  many  nervous  actions,  with  which  the  mind  has  no  connection. 

The  ganglionic  or  sympathetic  system  consists  of  a  double  chain  of  ganglia 
connected  by  nervous  cords,  situate  along  the  spinal  column;  and  from  which 
nerves  with  ganglia  developed  upon  them  proceed  to  the  viscera  in  the  thoracic, 
abdominal  and  pelvic  cavities.  It  was  distinguished,  by  Bichat,  as  the  nervous 
system  of  organic  life.  This  system  is  less  immediately  connected  with  the  mind, 
appearing  to  be  more  closely  concerned  than  the  cerebro-spinal  system  with  the 
processes  of  organic  life. 

The  several  organs  of  the  nervous  system  are  composed  of  two  different 
sabstances,  which  differ  from  each  other  in  density,  color,  in  their  minute  struc- 
ture, and  in  their  chemical  composition.  They  are  called  the  vesicular  nervous 
matter  and  the  fibrous  nervous  matter.  The  former  is  t^n  called  the  gray  or 
cineritious  substance;  and  the  latter,  the  white  or  medullary. 

The_^rti««  nervous  matter  is  most  extensively  diffused  throughout  the  body. 
It  forma  a  large  portion  of  the  nervous  centres,  either  alone,  or  mixed  with 
vesicular  matter ;  and  is  the  principal  constituent  of  the  nerves  which  connect 
them  with  the  various  tissues  and  organs. 

The  vesicular  nervous  vtatter  is  usually  known  by  its  soft  consistence,  and  dark 
reddish-gray  color;  it  is  generally  collected  into  masses  intermingled  with  the 
fibrous  structure,  in  various  parts  of  the  brain  and  spinal  cord,  and  in  the  several 
ganglia. 

Chemical  Composition.  The  following  analysis  by  Lassaigne  represents  the 
relative  proportion  of  the  different  constituents  composing  the  gray  and  white 
matter  of  the  brain : — 


Or«y. 

White 

Water         .... 

.   85.2 

.    73.0 

Albuminous  matter     . 

.     7.5 

9.9 

Colorless  fiit        .         .         . 

.     1.0 

13.9 

Red  fat        . 

.     3.7 

0.9 

Osmazome  and  lactates 

.     1.4 

1.0 

Phosphates 

.     1.2 

1.3 

100.0         100.0 

It  appears  from  this  analysis  that  the  cerebral  substance  consists  of  albumen, 
di^olved  in  water,  combined  with  fatty  matters  and  salts.  The  fatty  matters, 
according  to  Fr^my,  consist  of  cerebric  acid,  which  is  most  abundant,  cuolestcrin, 
oleophosphoric  acid,  and  olein,  margarin,  and  traces  of  their  acids.  The  same 
analyst  states,  that  the  fat  contained  in  the  brain  is  confined  almost  exclusively  to 
the  white  substance,  and  that  its  color  becomes  lost  when  the  fatty  matters  are 
removed.     According  to  Vauq^uelin,  the  cord  contains  a  larger  proportion  of  fat 
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than  the  brain ;  and.  sccor<liDR  to  LT[<^nti(n-,  the  ncrres  contain  more  albtunca 
and  more  soil  fat  than  tho  brain. 

Mtcroscopu!  iStrvcture.  The  fibrouii  ncrvoiw  matter  con»iHL»  of  iwo  differrat 
kinds  uf  nerve  fibres,  which  «re  di«Unguii'liiil  a,t  itie  tubular  Jibre  and  the  gcU- 
ti&ous  fibre.  In  man  n«rves  thoMi  two  kind^  are  intormingled ;  the  tubular 
fibres  beinK  more  nuiiieroua  in  tbe  nerves  of  the  corebro-gpinaT  system,  the  geb- 
tinous  pretTominaling  in  the  ner^'es  of  tlie  svmpathetic  system. 

The  tubular  Jibrti  appear  to  consist  of  tubules  of  simple  membrane,  bomogcneoua 
in  structure,  and  analogous  to  the  sarcolcmina  of  slripc4  muiicK  Wiihin  is  lie 
proper  nerve  substance,  composed  apparently  of  two  diilcrcnt  miiterials  ;  the  c«atnl 
part,  which  occupies  the  axis  of  the  ticrve  tulje,  is  a  transpiirclit  material,  termed 
the  axia  fylimkr;  vrhilu  the  outer  portion,  wbich  forms  u  tube  within  the  tubuUr 
tncinbnine,  iiiehving  the  uxts-cy Under,  iji  usually  upuque  luid  dimly  in^nuhir,  u 
if  Iroin  k  kind  of  ooaguUtion,  and  i»  generally  icnown  as  tlie  tchite  nthtUma 
<if  Sekwmn.  Tbe  peoiiUftr  white  nppearuueu  of  the  cerebro-sspimil  nerves  is 
principally  due  to  the  brge  amount  of  the  white  subxtance  of  Schwann  ubieh  \hcr 
contain.  It  i»  probable  lliiil  ihe  eswanlml  element  of  the  nerve  tul>e  iit  the  uxh 
crlinder,  the  tubular  membrane  and  K'bito  RulKttance  of  Schwann  afTordinij  Die- 
cnamcal  protectioo  to  this  subfitaDce,  insulating  it  from  the  couatiluent  part«  erf 
the  noighDoring  fibres. 

In  a  perfectly  fresh  State,  the  nerve  tube.1  present  the  appearance  of  simple 
membraDous  tubes,  perfectly  cylindrical,  aQ<l  containing  a  transparent  and  ap- 
parently huiuogcucous  material ;  but  shortly  ai^cr  dciitli,  when  prcsseil  or  separated 
by  coarse  iriiitii|iiil.ition,  they  undergo  changes  which  render  it  probable  that  tbeir 
contents  are  oompo^ud  of  the  two  maleriabi  aliove  meDtioned,  for  the  fine  outUne 
of  the  previously  eylindricfd  tube  is  exchanged  for  a  dark  double  contour,  the 
outer  line  being  forme<]  by  the  tuViulnr  sheath,  the  inner  by  the  white  8ub«tanee  of 
Schwanu,  at  the  same  ^me  the  granulur  material  eollecta  mlo  hniall  Din^^eH  which 
dLtlend  the  lutml^r  membrane  at  irregular  inlervalit,  while  the  intermediate  spaecs 
ooUa[x-tc.  giving  the  tllireit  a  varicose  or  beaded  ap|)earanc«.  In  the  bruin,  spiiul 
cord,  and  nerve:i  of  xitecial  sease,  the  tubes  ara  very  apt  to  exhibit  this  ehangt, 
owing  to  extreme  thmnoss  of  the  tubular  membrane  and  to  a  diminished  coa- 
sistence  of  the  contaiocd  nervous  matter.  The  contents  of  tbe  nerve  tubes  are 
cxiremelv  soft,  for  when  subjected  to  alight  pressure  they  readily  pafis  from  one 
part  of  the  canal  to  another,  and  often  cause  a  bulging  at  the  side  of  tbe  lube. 
The  contents,  also,  readily  escape  on  pressure  from  the  extremities  of  the  luhti 
aKMuniug  the  appearance  and  form  of  globules,  consisting  of  a  trnnspsreot  central 
piirt,  surrounded  by  a  layer  of  the  whit«  substance  of  Schwann,  loarkcd  by  ili 
double  coutour. 

Tbe  nerve  fibres  vary  in  sixe;  they  are  largwtt  williin  the  trunk  and  bmnehc* 
of  the  nerve:*,  measuring  from  ^^j,  io  jj'nn  of  an  inch.  They  become  gra<lually 
smaller  tin  they  approach  the  brain  and  cipinal  cord,  and  usually  also  in  tlie  tissues 
in  which  they  are  distributed.  In  the  gray  mailer  of  the  brain  and  spinal  cord, 
Ihev  seldom  measure  more  than  rsisn  ^  ninn  of  an  inch. 

The  fftlalinout  Jibre*  constitute   the  maiu  part  of  the   tmnk  and    brancbM 
of  the  sympathetic  nerve,  and  arc  intermingled  in  various  proportion*  tn  tb» 
ocrebro-s]>inal  nerves.     When  collected  togetfier  in  great  numbers,  they  exhihll 
a  yellowish -gray  color.     They  are  Hattened,  sutl,  and  homogeneous  in  apiicaranoA 
containing  nuclei,  of  a  round  or  oval  form,  armn^il  at  marly  equal  di-itanciM,     ' 
and  frequently  presenting  nucleoli.     They  vary  in  diameter,  from  (oVn  to  i^k 
of  on  inch,  aini  resotnWc  much  the  fibres  of  unstriped  muscle.     They  differ  fwiE» 
the  tubular  fibrcx  in  their  smaller  size,  being  only  one-half  or  one-third  their  ntS'^ 
in  the  abscuci;  of  the  double  coutour,  their  apparently  uniform  structure,  awi  thei^* 
yellowish -gray  color.     It  appears  probable  that  ihewe  nerves  arc  composed  ex^ 
cluiuvely  of  the  .i<iil)iitance  whieh  corresponds  with  the  axi:i  cylinder  of  the  tubala  '"^■ 
nervcit,  and  diflers  from  them  in  not  posaoaaing  the  tubular  membrane,  and  irbit> 
aubiitance  of  Schwann. 
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The  wsUular  rtervoii^  tuhatanee  h  distinguished  by  its  dark  wjddish-^y 
color,  and  soft  coDMSU'ncc.     It  is  found  in  iha  brain,  Hpiaiil  cord,  nud  v*nou8 
gsngiis,  intcrmiiiglud  witli  the  fibrous  avrrous  sulNstUDuc,  but  i«  nover  found  in  the 
narree.    It  i^  composL-d,  us  itji  name  impliuas  of  vc^cles  or  oorpusnles,  commoDlf 
called  nerve  or  gun^lton  vorpusclea,  containing  nuclei  and  nui-.!eoli;  the  veatiol«l 
being  imbedded  either  in  a  iinuly  granular  HuWtaiice,  a«i  in  the  brain,  or  to  a 
capsule  of  iiuvIiMLtcd  cells,  as  in  the  ganglia.    £)aoh  vesicle  con«iii<ts  of  ad  exceod> 
iagly  delicute  uionibranuuit  wiill,  indoeiiDg  a  Unely  granular  ninltirial,  part  of 
which  i*  oeciwioniilly  of  a  coaraor  kind,  and  of  a  reddish  or  yi'Uowish-brown 
color.     Thfi  nut;leu.t  ia  vesicular,  raui"!i  .imaller  than  the  vesiolc,  and  adherent  tOii 
some  part  of  its  interior.     The  nucleolua,  which  in  inuKwfid  wiiliia  the  nuclcua,  iaj 
Teaicular  in  form,  of  minute  size,  and  peculiarly  clear  and  brilliant.    The  nerva 
corpuscles  vary  ia  shafw  and  sixe;  some  are  small,  spherical,  or  ovoidal,  with  an 
aointerrupted  outline ;  these  forms  being  most  numerous  in  the  gan;,'lia  of  the 
sympathclic.    Others,  culled  caudate  or  stt'llato  nerve  corpuscles,  arc  characterized.: 
by  tbcir  larger  size,  and  from  having  one  or  iriore  tuil-hke  processes  issuing  fronk' 
them,  which  oeeiisionally  divide  «nd  subdivide  Into  nuuierous  branches.     Tlu'se 
proce«<es  are  very  delicuie,  uppiircnlly  tubulw,  tuiil  contain  a  similar  granulw 
material  to  lliat  found  within  the  corpuscle.     Some  of  the  processes  tcrniinatel 
in  fine  tran.-'parent  Abres,  which  become  l(»l  among  the  other  elements  of  the 
nervous  tUsue;  others  may  be  traced  until,  aHer  losing  their  granular  appearajice, 
they  become  continuoiia  with  an  ordinary  nerve  fibre. 

The  Ga'iylia  may  be  regarded  as  separate  and  independent  nervous  centres,  of 
amaltcr  size  and  less  coraprex  structure  than  ihe  brain,  connected  with  each  other,i 
with  the  ocrcbro-spinal  axis,  and  with  the  ucnic-s  in  various  situations.     They  are' 
found  on  the  posterior  root  of  each  of  the  spinal  nerves ;  on  the  posterior  or 
sensory  root  of  the  fifVh  cranial  nerve;   on  the  facial   nerve;   on  the  glosso- 
phuynge*!  and  pneuniogastrie  nerves;  in  a  connected  series  along  each  side  of 
the  vertebral  colunin.  forming  the  trunk  of  the  sympathetic;  on  the  bmucbes  of 
that  ucrve  in  the  head,  ueck,  thonLT,  and  ubilonien ;  or  at  the  point  of  junction 
of  bnuichvs  of  lliitt  nerve  with  the  eerebro-spiuul  nerves.     On  section,  they  arsj 
seen  to  consint  of  a  reddish-gray  substance,  traver.'wd  by  numerous  white  nervo 
fibres:  they  vary  considerably  in  form  and  aise,  the  largest  being  thoi<e  found  in 
tbo  c*vilv  of  the  abdomen;  the  smaHest,  the  microscopic  ganglia,  which  exist 
in  consicfcrable  numbers  opon  the  nerves  distributed  to  the  different  viscera. 
The  ganglia  are  invested  by  a  smooth  and  firm  cloHcly-adhering  memfarauoua 
earelope,  consisting  of  dense  areolar  tissue  and  continuous  with  the  neurilemma  j 
of  the  nerves.     It  sends  numerous  proecsscs  into  the  interior  of  the  gangli^' 
which  supixjrt  the  bluudvessehi  supplying  its  subst^mce. 

In   Btructuro,   all    ganglia   are   essentially   similar,   consisting  of   the  samel 
structural  clemenis  as  llio  other  nervous  centres,  viz,  a  collection  of  vcticulai'i 
nermuf  ii»a««-,  traversed  by  tubular  and  gelatinous  iicni; /t/ya.     The  vesicular] 
nervous  matter  consLtti)  of  nerve  cells  or  ganglicjn-globulo-s  m<i:<t  of  which  appear 
fre^  and   of  a    round   or   oval  form,  iHdng   more   &ipe<:ially   seattid   near   tha 
surface  of  the  ganglion ;  others  have  caudate  processes^  and  give  origin  to  nervo 
fibres.      In  the   ganglia,  the   nerve  cells   are  usually  inclosed   in  a  capsule  c^ 
gtanular   corpuscles  and  tibrca     The   tubular   nerve  fibres   run   through  the 
ganglion,  some  being  collected  into  bundles ;  others,  separating  from  each  other, 
ttke  a  circuitous  course  among  the  nerve  cells  before  Icuving  the  ganglia. 

The  AVtm  are  round  or  flattcueii  cords,  communicating,  on  the  one  hand,  with 
the  oerebro-spinal  centre  or  the  ganglia,  and,  by  tlie  other,  distributed  to  the 
Various  textures  of  the  body,  forming  the  medium  of  coniniuuicution  between 
tl>o  two. 

The  nerves  are  subdivided  into  two  great  classes,  the  oerebro-spinal,  which 

P*'ooeed  from  the  cerebro-spinal  axis,  and  the  sympathetic  or  ganglionic  nerviw, 

""Hich  proceed  from  the  ganglia  of  the  sympathetic;  the  cerebro-spiiial  are  the 

'**'*>»  0/  animal  li/'e,  being  distributed  to  the  organs  of  the  senses,  the  skin,  and 
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to  tlic  active  organs  of  locomotion,  the  muscles.  The  ^Tnpaliictic  or  ganglioaid 
nerves  are  distributed  chiefly  to  tho  viscera  and  blood vcsiwlis  and  arc  t«nii«d  tbs 
ncrva  of  organk  li/e. 

The  Crrfbro-gpinal  nerves  consist  of  nwrncrous  nerve  fibres,  colloctod  to^thor  and 
inclosed  in  a  mcmbrnnouu  nhcuth.  A  small  bundle  of  primitivu  flbn»>,  lucloecd 
in  a  tubular  sheath,  13  calk-d  a/nnic»h»:  if  the  nerve  \»  of  Nnall  «z«,  it  may 
consist  only  of  a  singlu  ibnioulus,  but.,  if  liir^^o,  the  funiculi  are  collected  togethn 
into  larger  bundles  or  fasciculi;  o«d  are  bound  together  in  a  common  membranous 
investment,  termed  the  sheath.  In  slruclure,  the  common  sheath  inve-Ming  ihe 
wlntlo  nyrve,  as  well  aa  the  »ei>\n  given  off  from  it,  which  eoiMumte  the  la»«culi. 
consist  of  areolar  tissue,  compowl  of  while  and  yellow  elantia  flbre^  the  tatter 
existing  in  greatest  abundance.  The  tubuUr  sheath  of  the  funiculi,  the  neurilemma, 
consists  of  a  fine,  smooth,  transparent  membrane,  which  may  be  easily  separated, 
in  tho  form  of  a  tube,  from  tun  fibres  it  incloses;  in  structure,  ii  is,  for  the 
most  part,  a  simple  and  homogeneous  transparent  film,  occasionally  compaeed  of 
numerous  minute  reticular  fibres. 

Tho  corcbro-spinnl  nerves  consist  almost  exclusively  of  the  tubular  nerve  fibres, 
the  Rclatinuus  fibres  existing  in  very  tmull  proportion. 

The  btooilvessels  eupplying  ft  nerve  t^^^rmiiiale  in  a  minute  eapillnrj-  plcxtui 
the  vessels  oompowing  which  run,  for  the  most  part,  imrnllel  with  the  funieulj; 
they  are  connected  together  by  short  transverse  vesscU,  forming  narrow  oblong 
meshes,  similar  to  the  capillary  system  of  muscle. 

The  nerve  fibres,  as  far  as  is  al  pre-ient  known,  do  not  coalesce,  bat  paraue  an 
uninterrupted  course  from  tho  centi-e  to  tho  periphery.  In  dissoctiag  a  nem^ 
however,  into  its  com]Jonent  funieuli,  it  may  bo  seen  that  they  do  not  nunme  a 
perfectly  insulated  course,  but  occasionally  join  at  a  very  acute  ancle  wiih  other 
funiculi  proceeding  in  tho  same  direction ;  from  these,  again,  branclics  are  given 
off,  whtcn  join  again  iu  like  mniiticr  uith  other  funiculi.  It  must  be  remembered, 
however,  that  in  these  communications  the  nerve  fibres  do  not  coalesce,  but  merely 
pass  into  the  shciith  of  the  adjacent  nerve,  become  intermixed  with  the  nervo 
fibres,  and  iigain  pass  on  to  bocomu  blended  with  the  nerve  fibres  in  some  adjoining 
fasciculus. 

Iferves,  Jn  their  course,  subdivide  into  branches,  and  these  frequently  oommn- 
nicate  with  branches  of  a  neighboring  nerve.  In  the  subdivision  of  a  iiervc,  tiw 
filaments  of  which  it  is  compawd  are  continued  from  the  trunk  into  tite  bruncho;, 
and  at  their  junction  with  the  branches  of  neighboring  nerves  the  filaments  paa* 
to  become  intermixed  with  those  of  the  other  nerve  iu  their  further  progress;  in 
no  instance,  however,  do  tho  separate  nerve  fibres  inoscuhite. 

Tho  communications  which  take  place  between  two  or  more  nerves  form  what 
is  called  a  placus.  Sometimes  a  plexus  is  formed  by  the  primary  branches  of  the 
trunks  of  the  nerves,  as  the  cervical,  brnehial.  lumbar,  and  sacral  plexuses,  and 
oce:u(iunany  hy  the  terminal  fiu^cJculi,  us  in  the  plexuses  formed  at  tnc  periplicrT 
of  the  bmly.     In  the  formation  of  a  plexus,  the  component  nerves  divide,  then 

Cand  again  subdivide  in  such  a  oomplex  manner  trmt  the  indivi<lunl  fiiscicali 
me  interlaced  most  intricately ;  so  that  each  branch  leaving  a  plexus  ouj 
oontain  filaments  from  each  of  the  primary  nervous  trunks  which  form  it.  In  tae 
formation  also  of  the  smaller  plexuses  at  uie  poritihery  of  the  body,  there  ia  a  free 
interchange  of  tho  fasciculi  and  primitive  fibrils.  In  each  case,  however,  the 
individual  filaments  remain  separate  and  distinct,  and  do  not  inoscolate  with  eaeh 
other. 

It  is  probable,  that,  through  this  interchange  of  fibres,  the  different  branelN* 
pa.'cing  off  from  a  plexus  have  a  more  extensive  connection  with  the  spinal  ooid 
than  if  each  of  tliem  had  proceeded  to  be  distributetl  without  such  conuectioD  villi 
other  ner^'ea.  Consequently,  the  parts  supplied  by  these  nerves  have  m0f6  ex- 
tended relations  with  the  nervous  ocntres ;  by  this  nieans,  also^  groups  of  nnaelts 
may  be  associated  for  combined  action. 

The  termination  of  nerve  fibres  signifies  their  mode  of  distribution  and  con- 
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noctioD  in  Ihe  ncrrc  centres,  and  in  ihc  different  organs  and  ti««tics  tliey  aupply; 
tlie  former  ar«  ciiUwl  th«ir  central,  the  latter  tlicir  j.K-nphi^rat  terminations, 

Aa  to  the  mode  in  which  the  nerve  fihrxM  arc  disposed  in  Uie  nervous  centres,  it 
is  prohahle  that  mnny  originate  from  nor\-e  corpiiscU'S,  in  the  manner  before  men- 
tioned; others  probably  iorm  simple  loopa.  An  to  the  more  exact  mode  of 
connection  of  the  nerve  tlhrejt  vrilh  the  nerve  eorpuaclai,  it  appears  that  inoro 
commonly  as  the  fibre  spproaehea  tlie  vehicle,  the  while  subetancv  of  Schwuna 
gntdnally  disappears,  and  the  tubular  membrane  expantls,  so  us  to  envelope  tho 
corpuscle;  the  sheath,  contracting  at  the  opposite  side  of  the  corpuscle,  i»  again 
oonlinuou»  with  the  tubular  sheatli  of  the  nerve  fibre,  a  prolongation  IVom  the 
granular  subi<tance  of  the  corpuscle  extendiDg  for  some  distance  along  each  part 
of  the  nerve  lube,  and  tuking  the  place  of  the  usu;il  cli^menu  of  the  nerve  fihra. 
Whether  thLi  relation  of  m^rve  ubres  to  gouKlion-corpuAclea  it  oommon  to  all 
kinds  of  nerve  fibrils,  lin«  yd  to  bo  determined. 

In  the  peripheral  distribution  of  the  nerves,  small  bundles  of  nerve  fibres  com- 
monly form  delicate  plexuses;  these,  dividing,  give  o3'  the  primitiw  Jibra,  which 
are  disposed  of  in  various  ways  in  different  tissues. — 1.  Occasionally  the  elemen- 
tary fiures)  arc  disposed  in  hnpa,  as  has  been  found  in  the  intcniul  car.  in  the 
papilln  of  the  tongue  and  of  the  skin,  in  the  tooth  pulp,  and  in  striped  muscular 
tiK^ue;  each  fibra^  after  issuing  From  a  branch  in  a  terminal  plexitis  runs  over  or 
through  the  sabstanoo  of  the  tissue,  and,  turning  back,  joins  the  eaiiie  or  a  neigh- 
boring  branch,  in  which  it  probably  pii^^res  hiu-k  ^>  a  nervous  eoulre,  2.  Some- 
dtnes  each  ultimate  nerve  fibre  divides  into  several  t/ranchrs,  which  sjiread  out  in 
the  substance  of  the  tissue,  ns  is  seen  in  tlie  retina,  in  the  muscular  tissue  of  the 
frog  and  lower  vertebrata.  8.  Sometimes  the  ultimate  nerve  fibres  form  minul© 
plactisei,  as  in  certain  serous  membranes,  viz.,  the  periloneiim,  and  in  the  pia  malcr 
of  the  brain  and  cord.  i.  Not  uncommonly  the  nerve  fibrwi  terminate  by  free 
ends,  as  is  seen  in  the  Pacinian  coqitiscles,  and  in  i<omg  of  the  papillai  of  the  skin. 
5.  Oocasionally,  the  nerve  fibres  are  brought  into  direct  connection  with  nerve- 
eorwaeia,  as  in  the  retina  and  in  the  himiim  spiralis  of  the  internal  car. 

Some  nerve  fibres  have  no  peripheral  termination.  Gerber  has  shown,  tliut 
nerve  fibres  occasionally  form  loops,  by  their  junction  with  a  neighboring  fibre  in 
the  same  fnseieulns,  and  return  to  the  eerehro-spinal  centre  without  having  any 
peripheral  termination.  These  he  considers  to  dc  sentient  ncrvts,  apprifpriiiled 
exclusively  to  iJio  nerve  iteclC  the  nen-i  wrvorum.  Upon  which  the  seujiibilily  of 
the  nerve  <lepend^  nod  quite  exclusive  of  the  sensation  produced  by  an  impression 
made  at  the  peripheral  end  of  the  nerve.  These  fibres  iieiir  some  imnlogj'  to  those 
met  with  in  the  back  part  of  the  optic  commissure,  where  a  Kcl  of  fibres  passes 
from  one  optic  tract  aero--<s  the  commissure  to  the  opposite  tract,  having  no  com- 
manicution  with  the  optic  nerve;  also  in  the  communications  formed  between  tho 
cervical  nerves  and  spinal  accessory  and  descondens  noni,  the  nerve  fibres  funning 
an  arch  couuccieil  by  each  extieiuiiy  with  the  cerebro-apinal  centre,  and  having 
DO  peripheral  termination. 

Again,  some  nerve  fibres  would  appear  to  have  no  central  connection  with  the 
cerebrospinal  centre,  as  those  formiiiff  the  most  anterior  part  of  the  optic  coin- 
mi.-«4iire.  These  inlcr-Minnl  Jihrts.  as  thoy  are  called,  commence  in  tho  retina, 
pa.ts  along  the  optic  nerve,  and  across  tnc  commissure  to  the  optic  nerve  and 
retina  of  the  opiw^te  side. 

The  point  of  oonnectiou  of  a  nerve  with  tho  brain  or  spinnl  cord  is  called,  for 
ooavooionce  of  dcKription,  its  origin  or  not.  If  the  fasciculi  of  which  the  nerve 
b  composed  should  nJl  arise  at  or  near  one  point,  or  along  one  tract,  the  root  ia 
called  ain^U.  If,  on  the  contrary,  the  &8ciculi  divi<le  into  two  8ei«irale  bundle^ 
which  arc  connected  at  two  different  points  with  any  part  of  tlie  cerubro-spina^ 
centres,  such  nerve  is  s-tid  to  have  a  thvhh  origin,  or  to  arise  by  tuv  roou,  each  of'j 
which  may  have  a  separate  function,  as  in  the  spinal  nerves.  The  point  wheiw 
separate  fasciculi  of  a  ner^'c  are  connected  to  the  surface  of  the  ccrebro-spinal^ 
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NBRTOUS   SYSTEM. 

centrcv  \s  called  the  apparent  origin  of  a  nerve :  th«  term,  rfal  or  detp  oriffin,  beiny 
given  to  that  part  of  ibc  ccntru  I'rom  which  a  nerve  ui^limily  hpringH. 

The  Stfutpathttie  nnve  consute  of  tuliiilnr  nml  gelatinous  fibruA,  intermixed 
with  a  varying  proportion  of  filnincntoiis  areolur  tissue,  and  inclosed  in  a  slicath 
formed  of  fibro-arcolur  lissiie.  The  tubular  fibres  are,  for  the  most  part,  gmallcr 
tbiin  thow  coiiipo!<ing  the  ecrcbru-iipiimi  nervta;  their  double  contour  is  1cm 
di^DCt,  and.  aeuordiiij;;  to  B(;iiiitk,  thi-y  preaeni  nuclei  ^milar  to  those  found  in 
th«  gi:)ntiiioii;(  ii(;rvu  llhrt.-:^  Tho$>e  hranchea  of  the  sympathetic  which  prt-jxrii  a 
weU-mai-ke>l  gray  color  are  coniposod  more  especially  of  gelatinous  nerve  filtreiv 
iDtermixe<l  with  few  tubular  fibres;  whilst  those  of  a  while  color  contiun  mora 
of  the  tubular  fibres,  and  lew  gelalinousL  Occasionally  the  gray  and  white  cords 
run  together  in  a  single  nerve,  without  any  intermixture,  as  in  tlie  hranelies  of 
communication  between  the  sympatlmlic  ganglia  and  the  Kpiaal  nerves^  or  in  the 
communicating  cords  between  the  panglia. 

The  iRTVc  fibres  both  of  the  cerebro-s|jinal  and  sympalhelio  Kystem  convey 
impressions  of  a  twofold  kind.  The  tnmtive  \\vt\ck.  willed  also  c^ttriptlat  or 
afftrmt  nerves,  transmit  imprt:s.<<iousmade  ujHm  their  peripheral  oxiremitiea  to  the 
nervous  centres,  and  in  this  wiiv  the  mind,  through  the  medium  of  the  bratn, 
beeomea  conscious  of  external  oKjecus.  The  motor  nerves,  calloc)  also  centrifuyat 
or  efferent  nerves,  transmit  impressions  from  the  nervoas  centres  to  the  narta  to 
which  the  nerves  are  distributed,  iheso  impressions  either  exciting  muscular  «ai- 
tractions,  or  tndueucing  the  processes  of  nutrition,  growth,  and  secretion.  J 

The  Ccrobro-spinal  Centre  consists  of  two  parta,  the  spinal  conl  and  the  cnce- 
plialon:  the  latter  may  be  subdivided  into  the  cerebrum,  the  cerebellum,  the 
Varolii,  and  the  medulla  oblongata. 


V  Ointrtirm.     To  disupct  \\t<-  cord  nod  ils  nivmbrancs.lt  will  be  necewarj  In  InTopm  lb* 

I  Ieii|[th  of  ihf  tpinitl  cnnnl.     For  ihin  purpose  ihi-  |]jii8l'Ii?4  iDiiRt  bn  •fparalnl  ftnin  tbr  vrrtcbrti 
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THE  SPINAL  COKD  AND  ITS  MEMBRANE.?. 


gTa»i<!it.  KQ  iiH  (u  rxpusa  the  spinous  pr'>i?r<Kc-ii  tin<i  Inininn!  n{  tht;  vcrtebtv ;  and  Ibe  Inttfr 
must  be  snwu  ihrouL'Ii  un  cncb  aidu,  cXot-c  to  tlif  tim\»  of  the  trniiiviTiii.'  procMSM.  Axm  the  lUri 
or  fonrlh  ciTvicnl  vorlcbrn.  sliore.  tu  tbv  t>a<^riiin  bi'tuw.  Tlie  vprti-bral  arch**  haviuj;  t»e)?B  ill*- 
pkcd,  bv  monnii  of  a  chinel.  and  ihc  Pfpunitw  fniKineol*  r«inoTe(l.  the  dura  m«ifr  will  b» 
exposed,  covctrd  by  n  pk-xu*  of  rems  nnd  n  i]iiiiTililj'  of  Innap  nrrnlnr  tmuo.  ofim  infillntrJ 
with  a  MrouH  lluiJ.  Tho  arcbvH  of  tbc  upp<T  vcrtubric  an;  br»t  (lii-idi:d  by  loi'oni  of  a  ttroog 
pair  of  forceps. 

MiCMllRAKES  OF  THE  COBD. 


The  membranes  which  envelop  the  spinal  cord  are  tbrM  in  number,  The 
moat  external  is  the  dura  mater,  a  tttrnng  fibroud  membrane,  which  forms  %  Xtjatt 
sbealh  around  tho  cord.  Tho  most  internal  ia  the  pia  mater,  a  celiulo-va«cBlir 
membrane,  whieh  closely  invests  the  entire  sur&ce  of  the  cord.  Between  the 
two,  is  the  arncLiioid  membrane,  an  intermediate  serous  sac,  which  envelopes  th« 
cord,  and  i»  then  reilected  on  the  inner  surface  of  the  dura  mater. 

The  PfKA  Matkr  of  the  cord,  continuous  with  that  which  investa  the  Ihtum, 
ill  a  loose  sheatli  which  8urruun<ls  it,  being  separated  from  the  bony  walls  of  tfat 
spinal  canai  by  a  i]uaiiti(y  of  loo^e  areolar  adipose  tissue^  and  a  plexus  of  veins. 
It  ia  attached  to  the  circumference  of  the  foramen  magnum,  and  to  tho  posterior 
common  ligament,  throughout  the  whole  length  of  the  spinal  canal,  by  &brouf 
tissue ;  and  extends,  below,  as  fitr  as  the  top  of  the  eocrum ;  but,  beyond  thi* 
point,  it  is  impervious,  being  continued,  in  the  form  of  a  slender  coni,  to  the  bMk 
of  tho  coccyx,  where  it  blends  with  the  periosteum.  This  slteath  is  much  larger 
thau  is  necessary  for  its  contents,  and  it.<i  si:ce  is  greater  in  the  cervical  aoA  lumbar 
nwiona,  than  in  tho  dorsal.  Its  inner  surface  is  smooth,  and  covered  by  a  Uyer  of 
polygonal  cells;  nnd  ou  each  side  may  be  seen  the  double  openings  which  tranp- 
mit  tlie  two  roots  of  the  corresponding  spinal  norvi^  tbc  fibrous  layer  of  the  dura 
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Tsater  heing  continued  in  the  formof  a  tubulnr  prolongation  on  tlioin  ni*  they  wuQi 
from  tliese  apurlures.  Tliusc  prolonj^ationa  of  the  dura  inaler  are  ^hort  in  the 
upper  part  of  the  spine,  but  become  jrradaally  longer  below,  forming  a  number 
ot  tubes  of  fibrous  membrane,  which  mcloso  the  sacral  nerves,  and  are  contained 
io  the  spinal  canal. 

The  chief  peculiarities  of  tbe  dura  mater  of  the  cord,  as  oomparod  with  that 
invcMing  the  brain,  arc  the  following: — 

The  dura  mater  of  the  cord  is  not  adherent  to  the 
bockes  of  the  spinal  canal,  which  have  an  iadepcndcut   Fig.  VS.— Tha  Spioal  Conl  and 
periosteum. 

It  doe*  not  »end  partitions  into  the  fissures  of  the 
cord,  as  in  liie  brain. 

Ita  tibrouii  laminae  do  not  separate,  to  form  venous 
sinusoii,  03  in  the  brain. 

SUwdure.  The  dura  mater  consi.itji  of  white  fibrous 
tiasoe;  arranged  in  bauds  which  iot4.>rsect  one  another. 
It  ie  spAringlr  supplied  with  vessels;  and  no  nerves 
have  as  ret  Irocn  traced  into  il^ 

Th«  Aracftnoid  is  exposed  by  alitling  up  the  dura 
mater,  and  rcUcctiug  this  membrane  on  cither  side 
(fig.  2oS).  It  is  a  thin,  delicate,  serous  membrane^ 
wliicli  invests  the  ouier  surface  of  the  conl,  and  is 
tlien  reflected  upon  the  inner  furface  of  the  dura 
mater,  to  which  it  is  intimately  adherent.  That 
portion  which  surrounds  the  cord  is  called  the  ti#- 
eeral  latftr  of  the  arachnoid;  and  that  which  lines 
tbe  ioDcr  surface  of  the  dura  mater,  the  parietal 
lajfer^  the  interval  between  the  two  is  called  the 
eavUj/  0/  lUe  arachnoid.  Tbe  visceral  layer  forma 
a  loose  sheath  around  the  cord,  so  as  to  leave  a  con* 
siderable  interval  between  the  two  which  ia  called 
tbe  tub-arachnoidixtn  apace.  This  space  Is  largest 
at  the  lower  part  of  the  spinal  canal,  and  incloses 
the  masa  of  nerves  which  form  the  ciiu<la  equina.    It 

oontains  an  abundant  serous  secretion,  the  cervbro-spiual  fltiid,  and  usually  com- 
maaioates  with  the  general  ventricular  cavity  of  the  bruin,  by  means  of  an  openii^ 
in  the  fibrous  layer  of  the  inferior  boundary  of  tiie  fourth  ventricle.  Thin 
aeeretion  is  sufficient  in  amount  to  ex- 
pand the  arachnoid  membrane.  .40  as  to 
ooinpletelr  fill  up  the  whole  of  the  »pace 
included  m  the  dura  mater.  The  sub- 
araolinoidean  spa<!e  is  crossed,  at  the  buck 
p»rt  of  tbe  cord,  by  numerous  fibrous 
twtuis,  which  stretch  from  the  uraehuuid 
to  the  pia  mAter,  especially  in  the  cervi- 
cal region,  and  is  partially  subdivided 
by  a  loagiludiuid  nittiubrauous  partition, 
which  serves  to  connect  tbe  arachnoid 
witli  the  pia  mater.  o))posite  the  posterior 
median  fis.'ture.  Tiiiit  partition  is  incom- 
plete, and  cribriform  in  structure,  consisting  of  bundles  of  while  fibrous  tissue, 
interlacing  with  each  otlier.  The  visceral  layer  of  the  arachnoid  .surrounds  the 
spinal  nerves  where  they  arise  from  the  cord,  and  incloses  them  in  a  tubular 


Fig.  254. — Tr>iiiiv«rBe  Si^otlon  of  the  Spiaal 
Cutij  a»il  111  MifiubnluvSi 


'  ElllUker  deoia  ihnt  Itit  ttiDFr  inrTace  of  the  dtiRi  nialer  1>  Odvprcd  l>y  nn  oulcr  InvDr  of  the 
anchtiutil.  nail  atatM,  ibul  uutbtug  is  futiad  here  except  ui  epithelial  Inj'cr,  00  trace  of  h  spockl 
■Beoiliruic  cxi*liag. 


sheatb  aa  &r  aa  tlioir  point  of  exit  from  tbc  <luni  iiutt«r,  vbere  it  becomes  < 
tinuoufl  witL  the  parietal  layer. 

The  aniclmoid  is  dcetitutci  of  vvaMclik    3«o  ncrren  huve  M  yet  been  traced  inu' 
this  mcmbranu. 

Tlio  Pia  if'itir  of  llio  cord  is  oxjxwo'l  on  tlie  removal  of  the  araclinoid  (6g.  25S). 
It  ia  bi«s  vuMuuiur  in  jttniutiiru  tliaii  tliu  pia  niiiter  of  the  brain,  with  wbicli  it  is 
conlinuou;^  being  Uiicker,  more  dense  in  structure,  and  composed  of  fibrous  ttflaaa 
arranged  in  loDvitudinal  bundles.  It  oovors  the  entire  surface  of  the  cord,  to 
which  it  is  very  intimately  adherent,  forming  its  ncuriletamst,  and  sends  a  prooca 
dowTiwards  into  its  anterior  fissure,  and  another,  extremely  dcticntc,  into  ths 
posterior  fi^uru.  It  also  forms  a  shcuth  for  each  of  thu  filutiieiits  of  the  spinl 
nerrcs,  and  invests  the  nerves  themselves.  A  loiigitudinid  iibrous  bfUid  extendi 
along  the  middle  line  on  its  uutvrior  surface,  culled  by  Hatler,  the  lioea  splenduns; 
and  a  aomewhnt  simihir  IxlikI,  the  ligumenluni  dcnticulutum,  i»  situated  on  each 
iddo.  At  thu  point  where  the  cord  terminate.-*,  the  pia  mater  becomes  contnwted, 
and  is  continued  down  t»a  a  long,  fllender  filament  (Jilum  terminaU),  which 
dcMends  through  the  centre  of  tlie  mass  of  nerves  forming  the  cauda  eouina,  and 
is  blended  with  the  impervious  sheath  of  dura  mater,  on  a  level  with  tiie  top  d" 
the  saoral  canal  It  assists  in  maiuuiuiog  the  cord  in  its  position  during  the 
movemonts  of  the  trunk,  and  is,  from  this  circumstanco,  called  the  central 
ligament  of  the  spinal  cord.  It  contains  a  little  nervous  subetanoc,  which  nav 
bo  traced  for  some  distance  into  its  upper  part,  and  is  aecompaaiod  by  k  smafi 
artery  and  vein. 

Structwv.  The  pia  mater  of  the  cord,  though  less  vascular  than  tbat  vhich 
invests  the  brain,  coutaiiw  a  network  of  delicate  vc»,seU  in  its  substance,  It  is 
nUo  i4upplie<:l  with  nerves,  which  are  derived  from  the  sympathetic,  anil  frotn  the 
posterior  roots  of  the  spinal  nerves.  At  the  upper  part  of  the  cord,  the  pa 
mater  presents  a  grayisli,  mottled  tint,  which  is  owing  to  yellowish  or  brown 
pigment  ceils  being  scattered  witliin  its  tissue. 

The  Litjam^ntum  Denticulaltim  (tig.  253)  is  a  narrow,  fibrous  band,  .liluated  oo 
each  side  of  the  spinal  cord,  throughout  its  entire  length,  and  separating  the 
anterior  from  the  posterior  roots  of  the  spinal  nerves,  having  received  its  nnn-.e 
from  the  serrated  ajijioaranco  which  it  presents.  Its  inner  border  is  continuous 
with  the  pia  mater,  at  the  side  of  the  cord.  Its  outer  border  presents  a  scries  of 
triangular,  dentated  serratiuna,  the  points  of  which  are  Gxed,  at  iDtur\-nls,  to  the 
dura  mater,  serving  to  unite  together  the  two  layers  of  the  aruchooid  membraoe. 
These  serrations  are  about  twenty  in  number,  on  each  .lide,  the  6r^  being  attached 
to  the  dura  mater,  opposite  the  margin  of  the  Ibrameu  magnum,  between  the 
vertebral  artt^ry  and  tiio  hvpogloasal  nerve;  and  the  last  correspoada  to  nearly  the 
lower  end  of  tlie  cord.  Tts  use  is  to  support  tho  cord  in  the  fluid  by  which  it  is 
surrounded. 


Thk  Shsal  Cord. 
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Tbe  qiinnl  cord  {mvluUa  tjnnalit)  is  the  cylindrical  donated  part  of 
R>teial  axi^  which  is  contained  in  the  spinal  canaL  Ita lengtb  is  usually  about 
Hixteen  or  seventeen  inches,  and  its  weight,  when  divested  of  its  membranes  and 
nerves,  about  one  ounce  and  a  half,  Its  proportion  to  the  enoephalun  1>eing  abovl 
1  to  83.  It  does  not  nearly  fill  the  canal  lu  which  it  is  contained,  its  investins 
membranes  being  scpiirated  from  the  surrounding  walls  by  areolar  lii&ue  ana 
a  plexus  of  veins.  It  occupies,  in  the  adult,  the  upper  two-tliirds  of  the  mjnal 
canal,  extending  from  the  Ibramen  maenum  to  the  lower  border  of  the  booy  of 
the  firrt  lumbar  vertebra,  where  it  terminates  in  a  ulendor  filament  of  gray 
substaucc,  the  JUnm  terminale,  which  lies  concealed  among  the  leash  of  nerve* 
fonning  the  cauda  euuiua,  lu  the  fcctus.  Itcfore  the  third  month,  it  extends  to  the 
bottom  of  the  Kicriu  ennal ;  but,  a^er  this  period,  it  grudunlly  recedes  from 
below,  aa  the  growth  of  the  bonus  composing  the  canal  is  more  rapid  in  proporttqa 


SPINAL  CORD. 

than  tho  cord ;  bo  that,  in  the  child  at  birlh,  il  extonda  as  far  as  tlie  lliird  !amb*r 
vertebra.  Ita  position  varies  also  according  to  the  decree  of  curvature  of  tlie 
spioal  ooluian,  being  raiecd  soroowhat  in  flexion  of  the  spine.  On  examining 
its  sorfnoo  it  prescnU  u  dtllbrooce  in  its  diameter  in  different  pari^  being  marked 
by  two  UDlargcineDtj^  an  upper  or  cervical,  ami  a  lower  or  lumbar.  The  cervii 
enlargement,  which  \s  ibc  larger,  extends  from  the  third  cervical  to  the  first  di 
vertebra:  its  greatest  diameter  is  in  the  trau^versu  direction,  and  it  corrcsponda 
with  the  orifnn  of  tho  nerve*  which  supply  the  upper  extremities.  The  lower 
or  lumbar  enlargement'  is  situated  opposite  the  laat  dorsal  vertebra,  its  greatest 
diameter  being  Ti-om  Iwfore  backwards.  It  oorresiwnds  with  tho  origin  of  th»^ 
ner\'es  which  supply  tho  lower  exti-emiiies.  In  form,  the  spinal  cord  is  a  flattei 
cylinder.  Ita  anterior  nurfaotj  present.'*,  along  the  middle  line^  a  longitudi: 
fissure^  the  anterior  median  liikiure ;  and,  on  its  posterior  nurfaoe,  another  flssorfl' 
cxistfi,  which  also  extends  along  tho  entire  length  of  the  cord,  the  posU'rior  median 
fissure.  These  i!ssurc8  serve  to  divide  the  cord  itito  two  symmetncal  halves 
which  arc  united  in  the  middle  lino,  throughout  their  entire  length,  by  a  tranav< 
band  of  nervous  substance,  the  commissure. 

Tlie  Animor  mtdian  fisiHT'.  is  wider,  but  of  leas 
depth,  than  the  i>o»tcrior,  exu-niitng  into  the  cord  for     ?'?:.  255,— Spinal  Corf,  SIda 
about  oue-lhird  of  its  lliiekncss,  and  is   decjjcst   at 
tlio  lov<T  part  of  tbo  cord.     It  ceniains  a  prolonga- 
tioD  from  the  pia  mater ;   and  itii  f1(x>r  \»  furmed  by     i    . 
nitwure,  which  is  perforated  by     ir\ 
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llie  anterior  white  eommitwure, 

numeroua  bloodveaaela,  which  pass  to  the  centre  of 

the  cord.  j    j 

Tho  PtaUrtor  median  iUaure  is  much  more  deli- 
cate than  tbo  anterior,  ana  most  distinct  at  the  upjicr 
and  lower  parts  of  the  cord.  It  extends  into  the 
cord  to  about  one-half  of  its  depth.  It  contains  a 
Very  atvnder  process  of  tho  pia  muter  and  numerous 
bloodvessels,  and  its  floor  is  formed  by  a  thin  layer 
of  white  subKtane«\  tbo  posterior  white  commissure. 
Some  atiatumists  state,  that  the  bottom  of  this  fissure 
correepoiiiU  to  the  gray  mutter,  cxcej>l  in  the  cer\'ical  region,  and  at  a  point 
corresponding  to  the  enlargentent  in  tbo  lumbar  region. 

Laleral  J-'itsures.  On  either  side  of  the  anterior  median  fissure,  a  linear  aeries 
of  foramina  may  be  observed,  indicating  the  points  where  the  anterior  roots  of 
tbe  spinal  nerves  emerge  from  the  cord.  This  is  called,  by  some  anatomists,  the 
^terior  lateral  fissure  of  the  cord,  although  no  actual  fissure  exists  in  this 
ion.  On  cither  side  of  tho  posterior  median  fissure,  iilcug  the  hue  of 
cbmentof  (ho  posterior  roots  ot  the  nerves,  a  deliciite  fissure  may  bo  seen, 
ling  down  to  tbo  ^rav  matter  which  approaches  the  surtace  in  this  situation : 
I  is  called  the  posterior  lateral  fissure  of  tho  spinal  cord.  On  the  posterior 
Enrface  of  tho  spinal  oord,  on  either  sitlo  of  tho  posterior  median  fissure,  is  a  alight 
longitudinal  furrow,  marking  off  two  .slender  tracts,  the  posterior  median  columns. 
Tbeae  are  nio«t  di^itincC  in  the  cervical  region,  but  are  stated  by  Foville  to  exist 
throughout  the  whole  length  of  the  cord. 

Col'imTu  of  (ht  Cord.  'J"he  fissures  divide  each  half  of  the  spinal  cord  into 
four  column9^  an  anterior  column,  a  lateral  column,  a  posterior  column  and  a 
posterior  median  column. 

The  nntorior  eo^umn  includes  all  the  portion  of  the  cord  between  the  anterior 
median  fissure  and  the  anterior  lateral  fissure-,  from  which  thcj  anterior  roots  of 
the  nerves  arise.  It  is  continuous  with  the  anterior  jtyramid  of  the  meduUt 
oblongata. 

The  lateral  column,  tho  largest  segment  of  the  cord,  includes  all  the  portion 
between  the  anterior  and  posterior  lateral  fissures.  It  is  continuous  with  the 
lateral  column  of  the  medulla.     Bv  some  anatomisti,  the  anterior  and  lateral 
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I  name  of  the  ftnt«rcKlat«ral  eoloinii. 
two-lhirds  of  the  enUre  circmnferenoe  of  the 


posterifl^^ 


coliiinns  nrc  )nc!iuU-<i  together,  under 
which  forms   rullur  more  than 
cord. 

'!'he  pmtrriOT  column  is  situated  between  the  posierior  median  and 
lateral  fLisurea.     It  U  conlinuoua  with  the  restiforiw  body  of  the  medulla. 

The  }/mltrior  mtdian  column  is  that  narrow  acgmcnt  of  the  cord  which  18  seen 
on  each  sido  of  the  posterior  median  fiseurc,  usually  included  with  the  prcocding 
as  the  posterior  column. 

Structure  of  the  Cord.  If  a  transverse  section  of  the  spinal  cord  be  made,  ii 
vill  ho  soon  to  consist  of  white  aud  gray  nervous  substance.  Tlic  white  matter 
Hitiiatcd  externally,  and  cuustituttis  its  ehief  portiun.  The  gray  subtftaooe 
cupies  its  eeiitn-.  and  is  so  jirrangttd  as  to  pR-sent  on  the  surface  of  the  soctioB 
vo  crescentio  iiia*«-s  placed  one  in  each  taterul  half  of  the  cord,  united  together 
by  a  tran.svf  rse  hand  of  (rray  matter,  the  gray  commiiwure.  Each  creacentic  maa 
has  an  anterior  and  posterior  horn.  The  posterior  horn  ut  long  and  narrow,  and 
appniaohcs  the  surface  at  the  posterior  lateral  fiHsure,  near  which  it  presents  « 
sliffht  enlargement.  The  anterior  horn  is  short  and  thick,  and  docs  not  quite 
rtaieh  the  surface,  but  extends  towards  the  jjoiut  of  attachment  of  the  anterior 
roots  of  the  nerves.  Its  margin  presents  a  dentate  or  stellate  appearance.  Owing 
to  this  peculiar  arrangement  of  the  gr»y  mutter,  the  anteriijr  utid  jKisterior  hont 
projectin>{  towards  the  surface,  each  half  of  the  cord  i»  ilivi<lud.  more  or  lot 
oompletviy,  into  thr«c  columns,  nnteriur,  middle,  and  posterior;  the  anterior  ud 
middle  being  joined  to  form  the  oatero- lateral  column,  &a  tlie  anterior  horn  doe* 
not  quite  reach  the  surface. 

The  gray  commistaure,  which  conneetit  the  two  crcscentio  mosaea  of  gray  matter, 
is  separated  from  the  bottom  of  the  anterior  median  tlaanre  hy  the  anterior  while 
oonunissure ;  and,  from  the  bottom  of  the  po,sterior  fissure  by  the  posterior  while 
commissure,  llio  gray  commissure  consists  of  a  transverse  "band  of  gray  matter, 
and  of  white  fibres,  derived  from  the  opposite  half  of  the  cord  and  the  posterior 

roota  of  the  nerves.  The  anterior  commissure  is 
formed,  partly  of  fibres  from  tho  anterior  column, 
and  partly  from  tho  fibrils  of  the  anterior  roots  of 
the  spinal  nerves,  which  decussate  as  they  p«ss  acre* 
from  one  to  the  other  side. 

The  mode  of  arranfremeut  of  the  gray  matter,  and 
it*  amount  in  proportion  lo  the  while,  vary  iu  difietvnt 
parts  of  the  conl.  Thus,  tlie  posterior  homit  a« 
long  and  narrow,  in  the  oervical  region;  short  and 
narrower,  in  the  dorsal;  short,  but  wider,  in  the 
lumbar  region.  In  the  oerncal  region,  the  cresoeniie 
portions  are  smalt,  the  white  matter  more  abundant 
than  in  any  other  region  of  the  cord.  In  tho  dorsal 
region,  tho  gray  matter  is  least  developed,  the  white 
matter  being  also  small  in  quantity.  In  the  lumbar 
region,  tho  gray  matter  is  mure  abundant  than  in 
any  other  region  of  the  cord.  Towsnls  tlie  lower 
end  of  the  cord,  the  white  matter  gradually  cease& 
I'hc  crc^eentic  portions  of  the  gray  matter  soon  blend 
into  a  single  mass,  which  forma  the  only  constituent  of  its  extreme  poinL 
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CfftMtUUit*  4  Ctrvieat  ttfi 


^tt>ttMU4U  fOrml  rtf^ 


Qyx.M  tunini-rrfum 


Tho  luhiVc  tfihtanrn  0/  tkt  corei  coaaists  of  tnaivene,  oblique,  sad  loQKitu<Uiui  fibres,  witk 
binodvnida  and  conoectivo  liMan. 

The  Iranrmrte  fibr*»  procwsd  Trom  thn  irm.v  tnbBdince.  and  hmt  with  nth  otker  *  bind  of 
pl«xn«  betw«pn  Ihe  bunalpit  uf  limRitudinnl  Rhro  with  nbirh  mnny  »ic  ro«tiiiaoai ;  whil«  Otbtn 
reach  tho  rurrner  of  Ihe  tunl  llinmjrli  fiiisur™  cootainiHK  connpctirp  ttuai'.  WjihiD  tbc  ^t 
BnhMUuico  thc.T  an>  cODtinnou*  with  the  ronti  of  Ihu  ncrvtii.  ihu  jiroi'essts  ot  ihv  orrrn  celln  and 
with  the  ■ntcrior  nn<l  posterior ommiHSureii.  Tho  Mnjw.  fibref  mocevi  hum  iho  i^nir  •ub«t*am 
both  npwardi  and  dowownrdf :  tho;  fomi  the  deep  strata  of  tho  While  cutumBi,  and,  after  rmnnlog 


SPiSAL  conn. 

TATJsble  lenglli  bcrcni*  tupcrficUL    The  Itmgifadmal  fibre*  tat  notv  i>n[»er(icial,  ran  tmaAj 
paralld  viUi  tarb  otbi-r.  hdcI  furm  ilu.>  greuier  p'orlioD  t>f  tbv  wbite  colamiu. 

Tba  dray  tvbitanrt  of  ih?  ronl  cttn- 
naUoC  1'  Nervv  BLrcs  of  vaituUr.  hut 
MDBller,  Afttniv  diuniL-tcr  Ihuti  thoni^  of 
the  coltmuiB.  'i.  Ncri'i' cell*  ormriciu* 
ehap««  unci  iitu*.  wilb  ftoni  Iwo  la  eiylil 
prooetBHi.  3.  BIuuiIw'swU  uid  cod- 
oectlv*  tiaeuft. 

BMb  hlcral  bolf  of  the  gmv  rnib- 
Mance »  divided  mio  on  nnimur  uuti 
pMterior  horn.  Knd  Ihn  tnwliu  inti^r- 
Di^dJo  t&teruliii.  or  lutvrut  twit  of  the 
gray  Buli«Ua<«  bi-t«e?n  Ibe  aaicrior 
And  potUtrior  tornu». 

Tbo  pottf.nar   ham  cotnn»t»  of  two 

tninlty  of  llw  born  (6g.  2J~).  rouD<l 
whidk  is  the  lig;ht(-r  npui'e  or  lamin*, 
tlw  gidkbiiou«  substuocp  1  and  ibc  rwfn'x 
oomii,  or  rrmaininK  nnrrnw  iHirtinn  of 
tbe  bom,  mn  Ut  forwards  lu  ibe  cvutrul 
euuL 

The  i^clatinoua  8iib8t«no(>  cnnlninfl 
bIod^  its  border  a  scrir*'  or  largp  UfTt'a 
ctIIm;  bnl  mom  inloronlly  conninls  of* 
•tnttnm  of  smiill  tflis  IrnviTJi-d  by 
IraliSTCnc,  obiiquf,  and  luDgiludiDiU 
Sbm  (Cg*.  Kd  and  3A9). 
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Tntliin  and  k\oat;  i^*  enter  bonier  of  tli«  cvrvix  an  Mvcml  thick  buDJl^t  <tt  loBgindin 
fibfrs,  ri'pri-tcnlci)  in  ibn  adjoinmji  fij^irn  liv  Ibo  ditrk  »pi>l8 ;  other  bumllfs  of  the  uiae  kind 
nui;  ht!  leva  in  tlic  gray  lubitimcc:  nlnns  the  [inn  of  jUDcUon  of  Ihn  cAput  with  tbc  cervix  com 
(Bit.  238). 

The  anterior  horn  of  the  pray  subdlance  in  the  c^^^vi^;ft]  nnd  lumbar  *w?lIiDn,  irUtre  il  (rin* 
origin  to  ihc  Mrw*  «f  thA  rxiifmilie)!.  i«  mutfa  Inr^vr  IhuD  in  auy  Other  iVfiou.  and  co«l«iiu 
Mrctul  dinlinct  RTODpi  of  iittge  sDd  varionfily  shaped  coi]&.  I'bis  is  irell  >bowa  oo  compMnog 
the  above  GgurM. 

The  Iradvt  inlrrmedio  ItdtratU  [fi)t-  31?)  Mtendi 
from  the  upper  purt  of  the  luinbur  lo  ihi;  lower  fUt 
of  the  cervical  I'liluriii'TuC'iit.  uiiil  toniixtit  of  rkmnuly 
thnprti  crltn.  which  lire  fiiuiiUer  tbno  IboM  of  tM 
ontcrior  comii.  In  ilin  ni'i.'k  ikl><iv«:  the  cervical  ra- 
lttr).-i-nieDt,  n  Hiroilnr  tract  mippcam.  nn<I  ii  Iravtntd 
bj  the  lower  prirt  of  Uii"  Bpioul  ucccswity  iwrvu. 

Origin  oftm  Spiiiiil  Aen^ra.  Th«  potlehar  IW* 
nre  litr^r  tbnn  tnc  nntcriur ;  but  tWlr  covpoMSl 
filuaufdla  uri-  finer  nnd  more  ddientc  Tliry  are  lO 
alluchi'd  immciliulfly  lo  th<^  pohifrinr  cola tnnn  only, 
and  deciiasate  Willi  I'licli  ulUcr  in  all  dir^ctioiu  thivacb 
the  columna ;  but  some  of  tlieiii  puss  throagb  H 
gTv.j  sahstaarf  into  both  thp  Ulrral  and  aaieriw 
columns.  Wilbin  Ibc  Rrny  siihitsncp.  they  run  W 
gitiidluidly  upwurds  uud  dowDwanla;  IratUTcrxly 
Ihroo^h  thi!  pusli-riur  ufmiin>Bur«  lo  ibe  oppMJtB 
nidi! ;  Biid  into  the  uotcrior  cornu  of  tbeir  owa  Mt 


f\g.  2:>!).— I.nngltndlnnl  Rretton  of  lh« 
«hil*  nod  KFity  ■abnumi^M  of  thu 
nplnalconl.  lbr<iu|;h  tl-a  inUyiu  (iflhq 
Ininbiir  rnlnrgrmt^nt-    Mug.  H  dlnia. 
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IBg*.  2^S  and  2^9). 
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fbtt  antcriiT  toolt  arc  nltocbcd  fxrlnurf^ly  to  thr 
anterior  columns,  or  rather  to  the  anterior  part  of  the 
sntenvlalcriil  cubimun:  for  there  it  do  aotcro-laienl 
fiintrr  dividing  the  unlerior  from  tlie  liiteral  colOAi 
Within  the  gray  an  hi  Inn  ci'.  the  6bnU  cin*8oach  olbrr, 
aud  diveriri^  in  uU  dinrtintii  like  thr  expanded  bm 
ofal<ruiih(ll^.'iriHaiid25?).Hi)uieof  ihfmrunninf  BMC 
or  IcM  lonpltiidinally  Qpwnrds  and  downwanb;  uj 
others  dociiMnltiif;  with  those  of  the  oppoiite  tiit 
through  tho  anterior  commiseure  in  fioot  uf  the  no- 
trnl  cunai. 

All  thu  fibres  of  both  root*  of  the  nenw  procMd 
thrt)ugh  thu  while  columns  into  ibc  gray  mibitlaDce. 
with,  perhapx.  tbii  exeepnou  of  some  «hich  apptwto 
run  longitndinnlly  in  tbo  p<>Eli-rior  eolamtis;  bat 
whether  thi'ii?  IntliT  fibn-s  nl  the  poali-rior  roota  alii- 
mately  enter  the  gray  subotance  of  tlio  cord  after  a 
vrry  obi iqne  course,  orwhf^ther  UiCf  proc««d  Bpwardt 
to  the  braiu,  is  imcertUB.' 


(MipTal     I 


The  Cextral  Cakal. 

In  the  fcctua,  until  after  l!i»  sixth  month,  a  Cflnal,  contiRUons  witli  the  geupral 
vcntriciilnr  cavity  of  the  brain,  extends  throughout  the  entire  length  of  tlic  spinal 
cord,  forijied  by  the  ciosing-in  of  a  previously  open  groove. 

In  the  adult,  this  cana!  can  only  be  seen  at  tlio  upper  part  of  the  cord,  extending 
from  tho  point  of  the  calamus  eeriptoiius,  in  thu  iliwr  of  tho  fourth  ventricle,  for 
about  half  an  ineh  (lowii  the  eenlro  of  the  cord,  where  it  terminates  in  a  atldi- 
tac;  the  remnant  of  the  caniJ  being  just  viable  in  «  section  of  tho  cord,  as  a 
email,  pale  spiit.  correspond  in  jr  to  the  centre  of  tho  gray  conimiMure,  its  caviar 
being  lined  with  a  layt^r  of  cylindrical  ciliated  epithelium.  In  some  case^  thia 
canal  remain.'*  perviom  throughout  the  u'holc  length  of  the  cord. 


<  The  aboTQ  dcMriptioD.  and  accompanying  iilnslratioDs,  kindly  f^miilied  tnc  by  lajr  IHcnl 
3Ir.  I/orkhnrt  Clarkr,  rmliixlieiL  a  cnndi'med  uncount  nf  hi«  lohorioua  nii<l  rxlreiRlre  obcerratmii 
on  the  »tructDre  of  the  tpinal  cord,  l-'or  fiirlhiT  inrormaiiua  on  thi«  Mibjoct,  vido  PhtL  Itniwk 
1861—1653,  Pari  iU. ;  IbSt).  Part  i. ;  1853.  Purt  L  
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THE  BRAIN  AND  ITS  MEMBRANES. 

DisteetifM,  To  exBiniiie  the  bnin  with  its  membranea,  the  shnll-cap  sbould  first  be  removed. 
This  ma;  be  effected  hj  aawiag  throngh  the  eiternol  table,  commencing,  Id  front,  aboat  an  inch 
above  the  margin  of  the  orbit,  and  extending,  behind,  to  a  level  with  the  occipital  protuberance. 
The  iDternal  table  mnst  then  be  broken  throngh  with  the  chisel  and  hammer,  to  prevent  minrr 
to  the  investing  membranes  or  brain,  and,  after  having  been  loosened,  it  shoold  be  forcibly  dctacbea, 
irhen  the  dura  mater  will  be  ezponed.  The  adhesion  between  the  bone  and  the  dura  mater  ia 
▼eij  intimate,  and  much  more  bo  in  the  yonng  subject  than  in  the  adalt. 

The  membranes  of  the  brain  are,  the  dura  mater,  arachnoid  membrane,  and  pia 
mater. 

DcBA  Mater. 

The  dura  mater  ia  a  thick  and  dense  inelastic  fibrous  membrane,  which  lines 
the  interior  of  the  skull.  Its  outer  surface  is  rough  and  fibrillated,  and  adheres 
closely  to  the  inner  suHace  of  the  bones,  forming  their  internal  periosteum,  this 
adhesion  being  more  intimate  opposite  the  sutures  and  at  the  base  of  the  skull ; 
at  the  margin  of  the  foramen  magnum  it  becomes  continuous  with  tbe  dura 
mater  lining  the  spinal  canal.  Its  inner  surface  is  smooth  and  epitheliated, 
being  lined  by  the  parietal  lajer  of  the  arachnoid.  The  dura  mater  is,  therefore, 
a  fibro-serous  membrane,  composed  of  an  external  fibrous  lamella,  and  an  internal 
serous  layer.  It  sends  numerous  processes  inwards,  into  the  cavity  of  the  skull, 
for  the  support  and  protection  of-  the  different  parts  of  the  brain ;  it  is  also  pro- 
longed to  the  outer  surface  of  the  skull,  through  the  various  foramina  which 
exist  at  its  base,  where  it  is  continuous  with  the  pericranium;  and  its  fibrous  layer 
forma  sheaths  for  the  nervea  which  pass  through  these  apertures.  At  the  base 
of  the  skull,  it  sends  a  fibroua  prolongation  into  the  foramen  OBCum ;  it  lines  the 
olfactory  groove,  and  sends  a  series  of  tubular  prolongations  round  the  filaments 
of  the  olfactory  nerves  as  they  pass  through  the  cribriform  foramina ;  a  prolonga- 
tion is  also  continued  through  the  sphenoidal  fissure  into  the  orbit,  and  another 
is  continued  into  the  same  cavity  through  the  optic  foramen,  forming  a  sheath  for 
tbe  optic  nerve,  which  is  continued  as  far  as  the  eyeball.  In  certain  situations  in 
the  skull  already  mentioned,  the  fibroua  layers  of  this  membrane  subdivide,  to 
form  sinuses  for  the  passage  of  venous  blood.  Upon  the  upper  surface  of  the 
dura  mater,  in  the  situation  of  the  longitudinal  sinus,  may  be  seen  numerous 
small  whitish  bodies,  the  glandulse  Pacchioni. 

Stntcture.  The  dura  mater  consists  of  white  fibrous  and  elastic  tissues,  arranged 
ia  flattened  laminte,  which  intersect  one  another  in  every  direction. 

Its  arteries  are  very  numerous,  but  are  chiefly  distributed  to  the  bones.  Those 
found  in  the  anterior  fossa  are  the  anterior  meningeal,  from  the  anterior  and 
posterior  ethmoidal,  and  internal  carotid.  In  the  middle  fossa  are  tbe  middle  and 
small  meningeal,  from  the  internal  maxillary,  and  a  third  branch  from  the 
ascending  pharyngeal,  which  enters  the  skull  through  the  foramen  lacerum  basis 
cranii.  In  the  posterior  fossa,  are  the  posterior  meningeal  branch  of  the  occipital, 
which  enters  the  skull  through  the  jugular  foramen;  the  posterior  meningeal,  from 
the  vertebral ;  and  occasionally  meningeal  branches  from  the  ascending  pharyn- 
geal, which  enter  the  skull,  one  at  the  Jugular  foramen,  the  other  at  the  anterior 
condyloid  foramen. 

The  veins,  which  return  the  blood  from  the  dura  mater,  and  partly  from  the 
bones,  anastomose  with  the  diploic  veins.  These  vessels  terminate  in  the  various 
sinuses,  with  the  exception  of  two  which  accompany  the  middle  meningeal  artery; 
these  pass  from  the  skull  at  the  foramen  spinosum. 

The  nerves  of  the  dura  mater  are,  the  recurrent  branch  of  the  fourth,  and  fila- 
ments from  the  Oasserian  ganglion,  the  ophthalmic  nerve,  and  sympathetic. 

The  so-called  glandutse  Pacchioni  are  numerous  small  whitish  granulations, 
osnally  collected  into  clusters  of  variable  size,  which  are  found  in  the  following 
sitnationa :    1.  Upon  the  outer  surface  of  the  dura  mat«r,  in  the  vicinity  of  the 
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superior  los^tadioal  tonus,  being  received  into  little  dcpresKions  od  tb«  inii«r 
Rurtaco  of  the  calvariam.  2.  Oa  the  inucr  surlacc  of  tlie  dura  mater,  8.  In  tie 
superior  longitudinal  ainua.  i.  Oa  tli«  piu  uuilvr  near  th«  margin  of  tlie 
li^ispberes. 

Tliew  bodies  are  not  glandular  in  structure,  but  consist  of  a  fibro-vdlubtr  matrix 
originally  dovctoijed  from  the  pia  mater;  by  their  growth,  llicy  produce  abs«rpli<'n 
or  separation  of  tno  librea  of  the  dura  mater;  in  a  similar  maim«r  ihvy  tniikc  th<rir 
way  into  the  HiiperJOT  lonjniudinal  sinus,  where  tbcv  are  wivorod  by  tl>c  lining 
incmbraiie.  The  cerebral  layer  of  the  arachnoid  in  the  i^itnution  of  these  growtli* 
is  urfiiiilly  thtckenvd  and  opaque,  and  adherent  to  thu  parietal  portion. 

Tlifsc  b(jdies  uro  not  Ibuud  in  infancy,  aud  vc-ry  rarely  until  the  third  yeai. 
Iliey  are  u^ially  louiid  after  the  seventh  year;  and  from  this  period  tl»ey  iocreaae 
in  niimbur  us  age  advances.    Uoobuonally  they  are  wantiog. 

Processes  op  the  Dura  Mater. 

The  processes  of  the  dtira  mater,  sent  inwards  into  the  eavity  of  tbQ  skull,  are 
three  in  number,  the  falx  cerebri,  the  tentorium  eerebclli,  and  the  fulx  ccrebelli. 

Tbt  /air  txr^hn,  so  named  from  it«  siekledilce  form,  i«  a  xtrong  arelivd  prooetf 
of  the  dura  mater,  whieh  descends  vertically  in  the  longitudinal  figure  between  tie 
two  bemi8pbere.s  of  the  brain.  It  is  narrow  in  IVont,  where  it  is  attached  to  ibe 
oriftta  galli  proc&'«  of  llie  ethmoid  bono ;  and  broad  behind,  where  it  is  oonnecttd 
with  the  upper  aurGice  of  tbe  tentorium.  Ittt  upjier  margin  is  convex,  and  attached 
to  tbe  inner  surface  of  the  akull  a.i  far  back  as  the  internal  occipital  protuberance. 
la  this  situation,  it  is  broad,  and  contains  the  superior  longitudinal  sinus.  Its 
lower  margin  is  free,  concave,  and  presents  a  sharp  curved  edge  which  oootaiu 
the  inferior  longitudinal  sinus. 

The  tcnlorium  ccrflu-lli,  so  named  from  its  tent-like  form,  is  an  arebcd  lamina  t-f 
dura  mater,  elevated  in  the  middle,  and  inclining  downwards  towanbi  ita  cir- 
cumference It  covers  the  upper  surface  of  the  cercbcUum.  supptirting  the  poeleriot 
lobes  of  the  brain,  and  preventing  their  pre»iure  upon  it.  It  is  attached,  behind, 
by  its  convex  bonier,  to  the  transverse  ridges  upon  the  inner  surface  of  the  occt- 
pital  bone,  and  tliere  incloses  the  lateral  minuses;  in  fmiit,  to  Ihe  NuiH^^rior  margin 
of  llie  j>etrou»  portion  of  the  temporal  bone,  inclosing  the  superior  pelniHnl  ,sinu«A 
and  from  the  .ipex  of  this  bone,  on  eaeh  side,  is  continued  to  the  anterior  and 
posterior  clinoid  processes.  Along  the  middle  line  of  its  upper  surfai^  the  po* 
terior  border  of  the  falx  cerebri  is  attached,  the  straight  sinus  being  placed  at 
their  point  of  junction.  Its  anterior  border  is  free  and  concave;  ancl  prewnte  a 
large  oval  opening  for  the  transmission  of  the  crura  cerebri. 

The/ate  ce/victU  is  a  small  triangular  process  of  dura  mater,  received  into  the 
indentation  between  the  two  lateral  lobes  of  the  eerebellum  liehintl.  lis  base  i* 
attaehed,  above,  to  the  under  aud  b.Tck  part  of  tbc  tentorium :  its  poslerior  margin, 
^tbc  lower  diviiiion  of  the  vertical  crest  on  the  inuer  surfaceof  tlie  weipital  bone. 
_'  it  descend^  it  sometimes  divides  into  two  smaller  folds,  which  arc  lost  oa  ibe 
Sides  of  the  foramen  magnum, 

AllAatSOID  MKHBR-tSK. 

The  arachnoid  (iptiarnr,  iHot,  Ukir  a  sjiiilrr's  ktU),  so  namod  from  its  extreme 
tbinnesji,  is  the  serous  membrane  which  envelops  the  brain,  and  is  then  refleded 
on  the  inner  surface  of  the  dura  mater.  I.ike  other  serous  membranes,  it  is  a 
shut  sac,  and  eonsiMs  of  a  parietal  and  a  visceral  layer. 

The  fartetal  lai/cr  covers  the  inner  snrCicc  of  the  dura  mater,'  and  gives  ihi^ 
uembrnnc  the  smooth  and  polisiicd  surface  which  it  presents;  it  is  also  rvfk'iied 
over  those  processes  which  separate  the  hemispheres  of  the  brain  and  cerebellum. 

'   Kiillikrr  ilfnirii  ihtc ;  nml  KtntpR,  Ihnt  the  Innrr  Kiiirnrc  of  Ihe  ilnra  milpr  it  covered  wUk 
puvruK'iit  cpiibvliuin,  but  biM  ng  other  inrcdntral  which  con  be  rcgatAtd  a»  a  parietal  Ujer4 
tbe  antehauld. 
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ifl  viaeerai  foy*r  invests  the  brain  mon>  loaielr,  being  separated  from  direct 
Dtuut  with  the  ccrcbnil  substance  bv  the  ]iia  maler,  and  a  quaulily  of  looiie  areolar 
issue,  tbc  8ub-anichnoidcau.  On  the  upper  suriaco  of  the  cerebrum,  the  arachnoid 
is  thin  liDd  transparent,  and  may  be  easily  demonstrated  by  injecting;  a  stream  of 
,ir  bcuouth  it  by  means  of  a  blowpiiw;  it  pusses  over  tbc  convolutions  without 
ipping  down  into  ttu;  sulci  between  tliem.  At  tbo  base  of  thv  brain,  tbc  arachnoid 
(  tuicker,  imd  »ligLtly  opaque  towards  the  central  part;  it  covers  the  nntcrior 
;ol>es.  i^cxtendud«cro^  between  the  two  middle  lobes,  so  as  to  leave  ucuntiidcniblu 
tervai  butwoea  il  and  tlic  brain,  thu  antrriirr  sub-arachnoultan  apace:  it  is  closely 
iherent  to  tltu  pons  an<l  under  snriitec  of  the  cerebellum ;  but  bulwocii  the  lictni. 
Bpheres  of  the  cerebellum  and  llic  ineiltilla  oblongata,  another  considerable  intorvol 
is  left  between  it  and  the  bruin,  called  the  pMhrior  inh-arachnoiilMm  tpaee.  Th««6 
two  spaces  oommunicatc  together  across  tbo  crura  cerebri.  The  arachnoid  mem- 
brane aarround.t  the  nerves  whieii  arise  from  iho  brain,  and  incloses  them  in  looso 
iheaths  as  &r  as  ilieir  point  of  exit  Ihim  the  skull,  where  it  becomes  coutiauous 
frith  tbs  parietal  layer. 

The  gw-arac/iitoid  njioe^  is  the  interval  between  the  arachnoid  and  pia  mater: 
tliis  space  is  narrow  on  the  surface  of  the  heniiBphercs;  but  at  tht;  base  of  the 
rain,  a  wide  interval  is  left  between  tht*  two  middlo  lobeo,  and  bt-bind,  between 
hemispheres  of  tlie  cerebellum  and  the  medulla  oblongata.  Thid  space  is  the 
of  an  abundaut  serous  secretion,  the  cerebro-spinal  fluid,  which  fills  up  tbo 
'  between  the  arachnoid  and  pia  mater.  The  sub-araebnoid  space  usually 
nunicatc;*  with  tbo  general  ventricular  cavity  of  the  bruin,  by  meims  of  an 
iipening  in  the  inferior  boundary  of  the  fourth  ventricle. 

The  aac  of  Ihe  arachnoid  also  contains  serous  fluid;  this  is,  however,  small  in 
quantity  comjxLrcd  with  the  cerebro-spinal  fluid. 

Structure.  The  arachnoid  consists  of  bundles  of  white  fibrous  and  cla-ttic  ti^jsuea 
ntimately  blended  together.  Its  outer  surliice  Ui  covered  with  a  layer  of  scaly 
liithelium.  It  is  destitute  of  vessels,  and  the  exisleoco  of  iierveii  in  it  has  not 
teen  satisfiictorilr  demonstrated. 

The  eerArO'gpinal  fluid  fills  up  tbo  sub-araehnoid  space,  beeping  the  opiiosed 
mrlacefl  of  the  mraehnoid  mcnibrnnc  in  contact.  It  i.s  a.  clear,  limpid  fluid,  having 
..saltish  taste,  and  a  slightly  alkaline  rcaclion.  According  to  Laasaigne,  it  con- 
of  tfSJj  pari,s  of  water,  the  rirmaining  1.5  per  cent,  l>eing  solid  matters,  aiiiiaal 
saline.  It  varies  in  ijuantily,  bt-ing  most  abundant  in  old  persons,  and  is 
uickly  reproduced.  Iti  chief  u.ie  is  probably  to  aflbrd  mechanical  protection  to 
,e  nervous  centres,  and  to  prevent  the  efi'ects  of  cuncusaious  couimuuicutcd  from 
«rithout 

Pia  Mater. 

The  Pia  Mater  is  a  vascular  membrane,  and  derives  its  blood  from  the  internal 
rotid  and  vertebral  arteries.  It  consists  of  a  minute  plexus  of  bloodvessels, 
leld  together  by  an  extremely  line  areolar  tissue.  It  invests  the  entire  surface 
of  thu  bruin,  dipping  down  between  the  convolutions  and  luminw,  and  is  prolonged 
into  tbe  inleriur,  forming  the  velum  inlcrpusitum  and  choroid  plexuses  of  the 
~  urth  ventricle.  Upon  the  surface  of  the  hemispheres,  where  it  covers  the  gray 
iter  of  the  convolutions,  it  is  very  vaseulur,  and  gives  off  from  il,i  inner  surliice 
[ft  multitude  of  minute  vessels,  which  extend  perpendicularly  for  some  distance 
juio  tbe  cerebral  substance.  At  Ihe  ba.-iO  of  the  brain,  in  the  situation  of  tbe 
bstanlia  perforata  and  locus  jierforatii.-*,  a  number  of  loug  straight  vessels  are 
iven  olT,  which  pass  through  the  while  matter  to  reach  the  gray  substance  in 
'  !  interior.  On  the  ocTeb«Mluin,  the  membrane  Is  more  delicate,  and  the  vessels 
m  its  inner  surface  are  shorter.  Upon  the  crura  cerebri  and  [mns  VaniHi,  its 
Uiaraclers  are  altogether  ohanged;  it  hero  presents  a  dense  fibrous  structure, 
irked  only  by  slight  traces  of  vascularity. 

According  to  Kohmana  and  Arnold,  this  membrane  contains  numen)us  lym- 
ihatic  Tcssela.     Ita  nerves  are  derived  from  the  sympathetic,  and  also  from  the 
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tliirtl,  sixth,  seventh,  eiglith,  and  spinal  accessory.  They  accompany  the  br 
of  llio  iirteries. 

TUE   BitAIN. 

Tl)e  hraio  {mctphahn)  i«  that  portion  of  the  cerebro-spinal  axia  that  w 
iued  ill  tliu  vTUiiitil  cavity.     Il  is  divided  into  four  principal  parts,  viz: 

ebruiii,  llio  oerelwllum,  the  pons  Varolii,  and  medulla  oblongata, 

Tbe  etrehntm  forms  the  largest  portion  of  the  t-ncephalic  nmsj),  and  wcupic*  a 
considerable  part  of  the  cavity  of  the  cranium,  resting  ia  the  aulerior  and  middle 
fossffi  of  the  baae  of  the  skull,  and  Bcparalcd  posteriorly  from  the  cerebellum  by 
the  tentorium  ccrcbclli.  About  the  middle  of  it«  under  surface,  is  a  imrniw  con- 
Btrictcd  portion,  part  of  vhicb,  the  crura  cerebri.  i»  continued  onwards  into  the 
pons  Varolii  below,  and  through  it  to  tlio  medulla  oblongata  and  e{>inal  cord; 
wbil»t  another  portion,  the  crura  cerebolli,  passcH  down  into  the  cerebellum. 

The  crrrheUuvi  {little  bniiii  or  nfter-briiiii)  is  Kttuatcd  in  the  inferior  occipital 
fossKt,  being  scpanittid  frwru  iho  under  eurfjicw  of  the  posterior  lobes  of  the  ccpb- 
brum  by  the  tentorium  cerebelli.  Tt  is  connected  to  the  rest  of  the  encephalie 
mass  by  meanx  of  connecting  bands,  called  crura ;  of  these,  two  ascend  to  tb 
corebrum,  two  descend  to  the  medulla  oblongata,  and  two  blend  togetbcr  in  fron^ 
forming  the  pons  Varolii. 

Th(!  jions  Varolii  is  that  portion  of  the  encephalic  masa  which  rests  upon  Ibe 
upper  part  of  tlio  basilar  process,  Il  constitutes  tho  bond  of  union  of  the  variovi 
Bcgmcuta  above-named,  receiving,  above,  tho  crura  from  tbc  cerebrum:  ftt  tbe 
Kiikvi,  the  crura  from  the  cerebellum;  and  being  connected,  below,  with  the 
medulla  oblongata. 

nie  mtflitHa  otilonyiita  extends  fVom  the  lower  border  of  the  pona  Varolii  M 
tlie  uppi;r  part  of  the  spinal  wjrd.  It  liw  beneath  the  cerebellum.  Testing  on  the 
lower  part  of  the  basilar  groove  of  the  occipital  bone. 

]Vei<fht  ofOie  mcephahn.  The  average  weight  of  the  brain,  in  tlw  n<lull  mala 
is  4!)1  o7..,  or  a  little  more  than  3  lbs.  avoirdupois;  that  of  the  female,  44  oz.;  ibe 
average  difference  between  the  two  being  IVom  6  to  6  oz.  The  prevailing  weigbt 
of  the  brain,  in  the  male,  ranges  between  4(1  ox.  and  53  oil  ;  and  in  the  female^ 
between  41  o:;,  and  47  ox.  In  the  male,  the  maximum  weight  out  of  27S  cases 
was  65  oz,  and  the  minimum  weight  ^4  07..  The  maximum  weight  of  the  adult 
female  brain,  out  of  U<1  cases,  was  66  oz.,  and  the  minimum  weight  81  oz.  It 
appciirs  that  the  weight  of  the  brain  increases  rapidly  up  to  tho  seventh  T«ar, 
more  slowly  to  the  period  between  sixteen  and  twenty,  and  stiJl  more  slowly  to 
that  between  thirty  and  forty,  when  it  roaches  its  maximum.  Beyond  this  period, 
as  age  ailvunce.s  and  the  mental  facultica  decline,  the  brain  diminiidiea  slowly  ic 
weight,  about  an  ounce  for  each  subsequent  decenuial  period.  These  results  app^j 
alike  to  both  sexes. 

The  size  of  the  brain  appears  to  bear  a  general  relation  to  the  inieltectujJ 
capacity  of  the  individual,  Cuvier's  brain  weighed  rather  more  than  (14  oi.,tli>t 
of  the  late  Ihr.  Abercrombie  t»8  oz.,  and  that  of  Uupuylren  62  J  oz.  On  the  oOur 
hand,  the  brain  of  an  idiot  seldom  weigh-t  more  than  23  oz. 

The  human  brain  is  heavier  than  that  of  all  tho  lower  animals  excepting 
tho  elephant  and  whale.  The  brain  of  the  former  weighs  from  8  lbs.  to  10  lb*: 
and  that  of  the  whale,  in  a  specimen  seventy-five  feet  long,  weighed  rather  inot« 
than  5  lbs, 

Medci-l-v  Ouloshata. 

The  medulla  oblongata  is  the  upper  enlarged  part  of  the  spinal  o<h«1,  and  extendi 
from  the  upper  border  of  the  atlas  to  the  lower  border  of  tlio  pons  Varolii.  It  it 
directed  obbquely  downwards  and  backwards,  its  anterior  surtaco  resting  en  ih* 
basilar  groove  of  tho  occipital  bone,  its  posterior  surface  being  received  into  titf 
fossa  between  the  hcmisphcrea  of  the  ocrebcllum,  forming  the  floor  of  the  fourtli 


MEDUtLA   OBLONOATA. 


Sit 


I 


I 
I 


Fig.  SCO.— MedalU  Obton^sU  >ud  Pons  Varolii. 


iwntricle.  It  is  pyromidal  in  fnrra,  iut  broad  extreniily  directed  opwarda,  its 
lovrer  end  being  narrow  at  its  poinl  of  oonneolinn  with  the  oord.  It  niL-asurcs  an 
inch  and  a  quarter  in  length,  three-ouarters  of  an  inch  in  breadth  nt  its  wtdciit 
part,  and  halt'  an  inch  in  thickneaa.  Its  Burlace  is  markml,  in  (he  mt-diau  iino,  la 
iVoDt  and  behind,  by  an  anterior  and  poBtcrior  metliiin  lissurc,  which  arc  con-i 
tinuous  wit))  thotte  of  the  spiaal  cord.  Tho  anterior  tlssuru  contains  n  fold  oP^ 
pis  mater,  and  terminates  just  below  the  potts  in  a  cul-<U-f>c,  Ike  foramen  eiecum. 
The  posterior  is  a  deep  but  narrow  fissure,  coutiiiuc^l  upwurds  Along  the  iioor  of 
tb«  fourth  ventricle,  where  it  is  linulty  lost.  Tliesc  two  flssurct  divide  the 
mcdulU  into  two  ityinmelriciU  balvoj^  each  lateral  half  being  subdivided  by 
minor  grooves  into  four  columnit,  which,  from  before  backwards,  are  named,  the 
anUrior  pyramid,  lateral  trurt  ami  oUoitry  h<niy,  tlifi  reatijervt  body,  and  the  jjosleria 
pyramid. 

The  antericr  pyramids  or  corpora  pyramidatia  are  two  pyramidal-abapcd 
bandies  of  white  matter,  placed  one  on  cither  side  of  the  anterior  median  fissure,^ 
and  eeparattxl  from  the  olivary  bodv, 
which  IS  external  to  them,  by  a  slif^fit 
depression.  At  the  lower  bonier  of  the 
poos  they  arc  somewhat  cuustrictud ; 
they  then  becomu  enlarged,  and  taper 
slightly  us  they  <le»oend,  being  con- 
tinuous below  with  the  anlerior  co- 
lumns of  tliQ  cord.  On  separating  the 
pyrami<U  below,  it  will  be  obiserved 
that  the  innermost  fibres  of  the  two 
form  &om  four  to  five  bundles  on  each 
side,  which  decussate  with  one  another; 
this  decussation,  however,  is  not  formed 
entirely  of  fibres  from  liie  pyrami(b, 
but  mainly  from  the  deep  portion  of 
the  lateral  columns  of  tiio  cord  which 
pass  forwards  to  the  surface  between 
the  diverging  anterior  columns.  The 
outermost  fibres  do  not  decussate;  they 
are  derived  from  the  anterior  cotumns 
of  the  cord,  and  arc  ei>ntinueil  directly 
upwards  through  the  pons  Varolii. 

Lateral  traet  and  olivary  boily.  The  lateral  tract  is  continuous  with  the  lateral 
column  of  the  cord.  Below,  it  is  brojul,  and  includes  that  part  of  the  medulla 
between  the  anterior  pyramid  and  rcstiibrni  bmly;  but,  above,  it  is  pushed  a  littlo 
backwards,  and  narrowed  by  the  projeclion  forwards  of  the  olivary  body. 

The  olivary  bodies  are  two  prominent,  oval  masses,  situated  behind  the  anterior 
pyramids,  from  which  they  are  separated    by  itlight  grooves.     They  equal,  ia 
breadth,  the  anterior  pyramidi^  are  a  little  broader  above  than  below,  and  ai*j 
about  half  an  inch  in  length,  being  separatefl,  above,  from  the  pons  Varolii,  by  a] 
slight  depression.     Numeroiw  white  fibres,  Jibrw  ard/ormes,  are  seen  windmg 
round  the  lower  end  of  eairh  body;  sometimes  crossing  their  suriitce. 

The  rtttiform  bodies  are  the  Ingest  columns  of  the  medulla,  and  continuous, 
below,  with  the  posterior  columns  of  the  cord.  They  are  two  rounded,  cord-like 
eminences,  placed  between  the  lateral  tracts,  in  fr()nt,  and  the  posterior  pyramids, 
behind;  from  both  of  which  thev  are  separateil  hy  slight  grooves.  As  they 
ascend,  they  diverge  from  each  olner,  assist  ia  forming  the  kteral  boundaries  of 
the  fourth  ventricle,  and  then  enter  the  corresponding  hemisphere  of  the  cer©. 
buUum,  forming  its  inferior  jK-thmelc,  from  which  it  is  probable  that  some  Jlbres ' 
are  continued  from  them  into  the  cerebrum. 

The  posterior  pyramids  or /asriniU  ffntcil«9  arc  two  narrow,  white  cords,  placed 
one  on  each  side  of  the  posterior  median  fissure,  and  separated  from  the  rostifonn 
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Fig-  Sel.— PoaUrior  Snrbuv  ot  Ufdulla 
OblUD);au. 


bodies  by  a  narrow  groovo.    They  constat  entirely  of  wbito  fibres,  and  are  ooo- 
tiiiuoii!)  with  the  pofltcHor  mcdlun  columns  of  the  spinal  cord.    These  bodies  lie 

»t  first  in  ciofo  contact.  Opposite  Uic 
upcx  of  tliu  fourth  ventricle,  tbcy  forn 
Ao  ealargenwut,  th«  jmxxaua  chvatta,  ind 
then,  diver^ng,  «re  h»\  in  tii«  oorrettpond' 
iug  rest! form  body,  llie  upper  part  of 
the  posterior  pTratntdi)  fomiH  the  latent 
boundaries  of  tiie  calamus  scriptorius. 

The  posterior  surface  of  tlie  medulla 
oblongata  forms  part  of  the  floor  of  iho 
fourth  ventricle.  It  ia  of  a  triangular 
form,  bounded  on  each  eido  by  the  di- 
verging posterior  pyramitl^  and  ia  that 
part  of  the  Tcntriclo  which,  from  its 
resemblance  to  the  point  of  a  y^°'  "* 
culled  the  cahmiit  *rripf&nu4.  The  di- 
vcrgcuc*  of  the  pi)!*l.-riiir  pyramid*  and 
the  resliform  bo<iiea  opens  to  view  ibe 
gray  matter  of  the  medulla,  which  ia  con- 
tinuou-s  below,  with  the  gray  commissoTe 
of  the  cord-  In  the  middle  line  is  aran  a 
longitudinal  furrow,  continuous  with  Ibc 
posterior  median  fissure  of  the  cord,  tcf- 
minatina  below,  at  the  point  of  the  Ten- 
tricle,  in  a  cul-df-sae,  tlio  ventricle  of 
Arantiu)«,  which  descends  in^>  tlte  medulla 
for  a  slight  extent.  It  is  tbo  remains  of  a  cuuul,  which,  in  the  fcclu^  extends 
throughout  the  entire  length  of  the  cord. 

Structure.  The  columns  of  the  cord  are  directly  continuous  with  those  of  the 
mcdulln  oblon^atn,  below;  but,  higher  up.  hotli  the  whit«  »n<l  gniy  coastitueou 
are  re-arrangea  before  they  are  continued  upwards  to  the  cerebrum  and  cere- 
bellum. 

The  anterior  pyramid  is  composed  of  fibres  dcrive<l  from  the  anterior  oolnmv 
of  the  cord  of  its  own  side,  and  from  the  lateral  column  of  the  oppotiile  half  of 
the  cord,  and  is  continued  upwards  into  the  cerebrum  and  cerebellum.  The 
cerebellar  fibres  form  a  superlicial  and  deep  layer,  which  pass  beneath  the  oliv» 
to  the  rcstiform  btxly,  ana  spread  out  into  the  .itructuro  of  the  cercbelliun.  A 
deeper  fasciculus  incloses  tho  olivary  body,  and,  receiving  fibres  from  it,  enter* 

the  pons  as  tho  olivary  fnsciculna  or 
fillet ;  but  the  chief  mans  of  fibres  froB 
the  pyramid,  the  cerebral  fibres,  eotL'r 
tho  pons  in  their  pA«wg«  upward*  to 
the  cerebrum.  1''he  anterior  pyrasuds 
contain  no  gray  mailer. 

The  lateral  Iract  is  conlinuotUt  be- 
low, with  the  lateral  column  of  llw  oofd. 
Its  fibres  ttasa  in  three  diflercnt  direc- 
tions. 1'he  most  external  Join  the 
restiform  body,  wnd  pass  lo  the  cerebellum.  The  internal,  more  numerous,  pax 
forwards,  pushing  nside  the  fibres  of  the  anterior  column,  and  form  part  of  lbs 
opposite  anterior  pjramid.  The  middle  fibres  ascend,  beneath  the  olivary  body, 
to  the  cerebrum,  puitsing  along  the  back  of  the  pons,  and  form,  together  wiih 
fibres  JVom  the  re»liform  body,  the  /aacicuU  l^rela,  lu  the  floor  of  tho  ibunh 
Tenlriclc. 

Olivar}/  lioJif.  If  a  transverse  section  is  made  through  cither  olivary  body,  it 
will  befound  to  consist  of  a  small  ganglionic  mass,  deeply  imbedded  iu  the  medulla. 


Fig.  SG2.— Tran*ri>n>-  HcoKou  of  U«diiUa 
Obluiigata. 
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partly  appearing  on  the  giirfacc  as  a  amoolU,  oUve-sbappd  oinincnce  (fig,  262).  It 
consi!^t<i.  cxtcrnalt^,  of  uhiU;  subalatiec;  ami.  intvrDallj,  of  a  gray  iiiiclcua,  tlio 
oorpUiH  dviibitum.  The  gray  matter  U  arningud  iu  tliu  form  of  n  liullow  capsule, 
open  at  its  upper  ai>d  iuiiur  part,  niiil  prcsuuliiig  a  :ti^-Z!lg  or  dunlalut]  ouilitK;. 
"White  fibri»  pus)>  lutu  or  from  iho  interior  of  linn  l"><lj'  ^y  ^^^^  apurliire  io  UiQ 
posterior  part  of  llio  capsule.  They  join  with  iliono  tlbres  of  the  aiitorior  column 
which  uscviiil  on  the  outer  si<Ie,  antl  beneath  the  olive,  lu  form  tin;  olivary  fasci- 
}ulua,  which  asoemla  to  the  cerebrum. 

Fig.  2E3. — TIm  Columiu  of  Ihn  UiidiiUa  Ohtongntn.  and  lUvIr  ConaMtJoD  wilb  i\t* 
Cmebram  and  CatuLwUam. 
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Tho  TtMlform  botly  is  formwl  chiefly  of  fibres  from  th<!  posterior  column  of  {ho 
cord;  but  it  rwuives  tame  from  the  latffrai  column,  and  a  fiisurcuIuM  from  tho 
notvrior,  and  is  (y>ntinue<l,  upward;*,  to  Uie  cerebrum  and  ccrebclhiia.  On  entering 
the  pon%  it  dividai  into  two  fa.tcieuli,  above  the  point  of  iho  fourth  ventricle. 
The  most  external  ono  enters  the  cerebellum ;  the  inner  one  joins  the  posterior 
pyramid,  is  continued  up  along  tho  fourth  ventricle,  and,  joining  tlie  fasciculi 
leret«^  passes  up  to  the  cerebrum. 

Sq^tftn  of  tM  medul^  ohfongata.  Above  the  decussation  of  the  anterior 
nyramidx.  numcroua  white  fibres  cxWnd.  from  behind  forwards,  in  the  median 
lino,  forming  a  )>eptum,  which  subdivides  the  medulla  into  two  lateral  halves. 
Some  of  theso  fibrcii  emerge  at  the  anterior  medinu  fissure  and  form  a  hand  which 
corves  round  the  lower  border  of  the  olivary  body,  or  piuutes  tranisvcrscly  across 
it,  and  round  the  side*  of  tho  medulla,  forming  tlic  arci/i>rm  jihreg  of  Rolando. 
Olhera  appear  in  the  floor  of  the  tourlh  ventricle,  issuing  from  the  posterior 
■naliaD  iL-Mure,  and  form  the  while  striae  in  that  situation. 

Oray  maUer  of  the  medulla  abUmgata.  The  gray  matter  of  the  medulla  13  a 
OKitinuation  of  that  contained  in  the  interior  of  the  spinal  cord,  besides  a  series 
"^  ^>ecial  dcpoaiu  or  nuclei. 

In  the  lower  part  of  the  medulla,  tlie  gray  matter  is  arranpcd  as  in  the  cord, 
"•"t  at  iho  upper  part,  it  l>ocomca  more  abundant,  and  is  disposed  with  less 
'f*pan-nt  rcgiilurity,  hoeomiiig  blended  with  all  the  white  fibres,  except  the 
"Jtwrior  pyramids.  Tho  part  corresponding  to  the  transverse  gray  coinmi,>«ura 
**  the  cokJ  U  exposed  to  view  in  the  floor  of  the  medulla  oblongata,  by  tha 
S8 


divergencfl  of  the  rcMiform  Ijotlios,  and  posterior  pjTamida,  l>eooining  blended  wilK 
the  usee II fling  illin-s  of"  iho  laterul  colmnn,  ami  tlms  forroiDg  tlic  I'ascicnU  tcr«Bi. 
T.Tie  liileriil  cresc'eiilio  ]K>nion!S  l>ut  especially  the  posterior  horns,  beoonra  enlsTged, 
blend  with  the  fibrett  of  Uie  reatitbi-m  bodies,  and  tbrm  th«  UtbcrcHh  niMmooif 
Kolando. 

Special  depo!tit8  of  gray  matter  are  found  botb  in  tbe  anterior  and  po«iterioi 
part-t  of  tlie  medulla;  in  the  former  situation,  fonning  the  corpus  oenlattim 
wilhiii  the  olivary  body,  and,  in  the  latter,  a  series  of  special  maizes,  or  tradei, 
connected  with  the  n)oU>  of  origin  of  the  spinal  accessory,  vagus,  gloflso- pharyn- 
geal, and  hyjxigloftsal  nerves.  It  thus  ap|>ears  that  the  closest  analogy  in 
structure,  and  also  probably  in  goneral  endowments,  exists  between  the  m^ulla 
oblongata  and  the  spinal  cord.  The  larger  size  and  peculiar  form  of  tba  medulla 
dcpoadiug  on  the  enlargement,  divergence,  aud  decussation  of  the  varioua 
columns;  and  also  from  the  addition  of  special  deposits  of  grny  matter  in  tbe 
olivary  bodies  and  otlnjr  parts,  evidently  in  iidiiptatioti  to  the  more  extcodcd  rangu 
of  function  which  this  purl  of  the  cetxibro-spiuul  axis  posMSKe. 


PONS  TAROLH. 


The  pons  Varolii  (masocfphal^,  Chauasier)  it)  the  Ixind  of  union  of  the  variona 
eegmentflof  theencephalou,  connecting  the  cerebrum  above,  the  medulla  oblcmgala 
below,  and  the  cerebellum  I>ehind.  It  is  situated  above  the  medulla  oblongata 
below  the  crura  cerebri,  and  between  the  hcmii-pherca  of  the  cerebellum. 

Its  under  eur/aee  presents  a  broad  transverse  band  of  white  fibres,  which  aichta 
like  a  bridge  serosa  the  upper  part  of  the  medulla,  extending  between  the  tvo 
hemispheres  of  iho  cerebellum.  This  surfiicc  projects  considcrablv  beyond  tie 
level  of  these  parks,  is  of  a  qmidrtingidar  form,  rests  upon  the  baeiW  groove  of 
the  occipital  bone,  and  is  limited  before  and  behind  by  very  prominent  margins. 
It  presents  along  the  middle  line  a  longitudinal  groove,  wider  in  front  than  bcbioil, 
which  lodges  tim  basilar  artery ;  numerous  transverse  strise  are  also  obaerved  oo 
each  side,  which  indicate  the  course  of  its  superficial  fibres. 

Its  w/i/icr  tur/ac^  furin.i  part  of  the  floor  of  the  fourth  ventricle,  and  at  each  aide 
it  become:^  contracted  into  «  thick  rounded  cord,  the  crus  cerebelh,  wbicb  cDleft 
the  aubsUnca  of  ih©  cerebellum,  eonstituting  its  middle  peduncle. 

Stntcture.  The  pons  Varolii  consists  of  alternate  layera  of  tranxverae  and  kop- 
twlinal  fibrea  intermixed  with  gray  matter  (fig.  268). 

The  transverse  fibres  connect  together  the  two  lateral  hemiiiphenM  of  tls 
cerebellum,  and  constitute  its  great  transverse  comraisaure.  They  con^iwt  of  a 
superficial  and  a  deep  layer.  The  saitorficial  layer  passes  uninterruptedly  acT«o 
the  surface  of  the  pons,  forming  a  uoilorm  layer,  consisting  of  fibres  derived  from 
the  crus  cercbclli  on  each  sido,  which  meet  in  the  median  lino.  The  deep  layer 
of  tr:in»vcrse  fibres  decussates  with  the  longitudinal  fibres  continued  up  irum  tLe 
medulla,  and  contains  much  gray  matter  between  its  fibres. 

The  hmjilHiiirutl  fihrea  are  eoutiuued  up  through  the  pons.  1,  From  th» 
anterior  pyramidal  IkkIv.  2,  Fn>m  the  olivary  body.  3.  From  iho  Inloral  and 
posterior  columns  of  the  cord,  receiving  especial  fibres  from  the  gray  matter  of  lie 
ponii  itself. 

1.  The  fibres  from  the  anterior  pyramid  aiwend  through  the  pons,  imbcddc! 
between  two  layers  of  transverse  fibres,  being  suhdividea  in  their  coarse  iDU> 
emallcr  bundles;  at  Uie  upper  border  of  the  pond  they  enter  the  eras  cerabii 
forming  its  fasciculated  portion. 

2,  The  olivary  fascieulua  divides  in  the  pon.*  into  two  bundle:*,  otic  of  whiti 
ascends  to  the  corpora  qumtrigcmioa ;  the  other  is  continued  to  the  eercbnim  wiA 
the  fibres  of  the  lateral  column. 

S.  The  fibres  from  the  I»ti;nil  and  posterior  columns  of  the  oord,  with  a  bvn^' 
from  the  olivary  fiisciculus,  are  intermixed  with  much  gray  matter,  and  appear  in 
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the  floor  of  the  foarth  ventricle  as  the  fasciculi  teretes;  they  ascend  to  the  deep  or 
cerebral  part  of  the  crua  cerebri. 

Foville  considers  that  a  few  fibres  from  each  of  the  longitudinal  tracts  of  the 
medulla  torn  forwards,  and  are  continuous  with  the  transverse  fibres  of  the  pons. 

S^lum.  The  pons  is  subdivided  into  two  lateral  halves  by  a  median  septum, 
which  extends  through  its  posterior  half.  The  septum  consists  of  antero-posterior 
and  transverse  fibres.  The  former  are  derived  from  the  floor  of  the  fourth  ven- 
tricle and  from  the  transverse  fibres  of  the  pons,  which  bend  backwards  before 
passing  across  to  the  opposite  side.  The  latter  are  derived  from  the  floor  of  the 
fourth  ventricle ;  they  pierce  the  longitudinal  fibres,  and  are  then  continued  across 
from  one  to  the  other  side  of  the  medulla,  piercing  the  anteroposterior  fibres. 
The  two  halves  of  the  pons,  in  front,  are  connected  together  by  transverse  com- 
missural fibres. 

CEREBRUM. 

Upper  Surface, 

The  Cerebrum,  in  man,  constitutes  the  largest  portion  of  the  encephalon.  Its 
tipper  surfiice  is  of  an  ovoidal  form,  broader  behind  than  in  front,  convex  in  its 
general  outline,  and  divided  into  two  lateral  halves  or  hemispheres,  right  and  left, 
by  the  great  longitudinal  fissure.  This  fissure  extends  throughout  the  entire 
length  of  the  cerebrum  in  the  middle  line,  reaching  down  to  the  base  of  the 
brain  in  front  and  behind,  but  interrupted  in  the  middle  by  a  broad  transverse 
commissure  of  white  matter,  the  corpus  callosum,  which  connects  the  two  hemi- 
spheres together.  This  fissure  lodges  the  falx  cerebri,  and  indicates  the  original 
development  of  the  brain  by  two  lateral  halves. 

Sach  hemisphere  presents  an  outer  surface,  which  is  convex,  to  correspond 
with  the  vault  of  the  cranium ;  an  inner  surface,  flattened,  and  in  contact  with  the 
opposite  hemisphere,  the  two  inner  surfaces  forming  the  sides  of  the  longitudinal 
fissure;  aod  an  under  surface  or  base,  of  more  irregular  form,  which  rests,  in 
front,  on  the  anterior  and  middle  fossse  at  the  base  of  the  skull,  and,  behind,  upon 
the  tentorium. 

Convolutions.  If  the  pia  mater  is  removed  with  the  forceps,  the  entire  surface 
of  each  hemisphere  will  present  a  number  of  convoluted  eminences,  the  convolu- 
tions, separated  from  each  other  by  depressions  (suki)  of  various  depths.  The 
outer  surface  of  each  convolution,  as  well  as  the  sides  and  bottom  of  the  sulci 
between  them,  are  composed  of  gray  matter,  which  is  here  called  the  cortical  sub- 
tlance.  The  interior  of  each  convolution  is  composed  of  white  matter,  and  white 
fibres  also  blend  with  the  gray  matter  at  the  sides  and  bottom  of  the  sulci.  By 
this- arrangement  the  convolutions  are  admirably  adapted  to  increase  the  amount 
of  gray  matter  without  occupying  much  additional  space,  and  also  afford  a  greater 
extent  of  surface  for  the  fibres  to  terminate  in  it.  On  closer  examination,  how- 
ever, the  gray  matter  of  the  cortical  substance  is  found  subdivided  into  four 
layers,  two  of  which  are  composed  of  gray  and  two  of  white  substance.  The 
most  external  is  an  outer  white  stratum,  not  equally  thick  over  all  parts  of  the 
brain,  being  most  marked  on  the  convolutions  in  the  longitudinal  fissure  and  on 
the  under  part  of  the  brain,  especially  on  the  middle  lobe,  near  the  descending 
horn  of  the  lateral  ventricle.  Beneath  the  latter  is  a  thick  reddish  gray  lamina, 
and  then  another  thin  white  stratum ;  lastly,  a  thin  stratum  of  gray  matter,  which 
lies  in  close  contact  with  the  white  fibres  of  the  hemispheres ;  consequently  white 
and  gray  lamince  alternate  with  one  another  in  the  gray  matter  of  the  convolu- 
tions. In  certain  convolutions,  however,  the  cortical  substance  consists  of  no  less 
than  six  layers,  three  gray  and  three  white,  an  additional  white  stratum  dividing 
the  most  superficial  gray  one  into  two ;  this  is  especially  marked  in  those  convo- 
lutions which  are  situated  near  the  corpus  callosum. 

A  perfect  resemblance  between  the  convolutions  does  not  exist  iu  all  brains, 
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nor  are  tliey  symmetrical  on  ilio  two  tadas  of  the  aune  bntin.  Owrasionally  iht 
freo  bortJerii  or  tiio  sides  of  a  deep  o»nTolution  present  a  fissunL-d  or  notchol 
appearance. 

The  luH  are  generally  an  ineli  in  depth,  but  they  vary  in  different  liraJns,  and 
ia  different  parts  of  the  same  brain,  being  usnally  deepest  on  tlic  outer  convex 
surlaeo  of  tnc  homisphcros ;  tlie  deepest  is  situated  on  the  inner  eurfacv  of  the 
hemisphere,  on  a  level  trith  the  cor|>uB  cnllostim.  and  corrcs])oiids  to  the  projcctioo 
in  the  posterior  honi  of  the  Intt-rnl  venlriflo.  the  hi|i]x>camptu  minor. 

The  number  and  extent  of  the  eiinvolutious,  a»  well  m  their  deptli,  appear  to 
hear  a  clotie  relation  to  the  inttillectiial  power  of  the  individual,  a»  is  idiovn  in 
their  increa.'dng  complexity  of  nrrarij^nient  as  we  a-Hcend  from  the  lowest  mam- 
malia up  to  man.  Thus  they  are  alwent  in  aoino  of  the  lower  orders  of  mammalia. 
and  they  increnao  in  number  and  extent  through  the  higher  orders.  In  man  thcjr 
present  the  most  complex  arrangement.     Again,  in  the  child  at  birth  before  the 

Fig.  2G4. — Cpp*r  SarCicn  of  tliu  Rtitn.  tlio  Pta  Uatof  hiTlnfc  been  mnoTed. 
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intellectual  faculties  arc  exercised,  the  convolulJonH  have  a  very  simple  anao^ 
mcnt,  presenting;  few  undulations  ;  and  the  sulci  between  them  are  less  deep  tfais" 
in'the  adult.     In  old  age,  when  the  mental  fuculties  have  diminished  in  actirity. 
the  convolutions  become  mtieh  less  prominently  marked, 

Those  convolutions  which  are  the  latest  an<l  mort  constantly  present  are  th« 
convolution  of  the  corpus  callosum,  (he  convolution  of  the  longitudinal  fltfui^' 
the  supra^orbital  convolution,  and  the  coQTolutiona  of  the  outer  anrfuce  of  Ui«^ 
hemisphere. 
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The  eonvoItUion  of  the  corpus  calhsum  {gyrus  fomicatus)  is  always  ■well 
marked.  It  lies  parallel  with  the  upper  surface  of  the  corpus  calloaum,  com- 
mencing on  the  under  surface  of  the  brain  in  front  of  the  anterior  perforated 
space ;  it  winda  round  the  curved  border  of  the  corpus  callosum,  and  passes 
along  its  upper  surface  as  far  as  its  posterior  extremity,  where  it  is  connected 
with  the  convolutions  of  the  posterior  lobe ;  it  then  curves  downwards  and 
forwards,  embracing  the  cerebral  peduncle,  passes  into  the  middle  lobe,  forming 
the  hippocampus  m^jor,  and  terminates  Ju^t  behind  the  point  from  whence  it 
arose. 

The  aupra-orhital  convolution  on  the  under  surface  of  the  anterior  lobe  is  well 
marked. 

The  convolution  of  the  hngitudinal  jisaure  hounds  the  margin  of  the  fissure 
on  the  upper  surface  of  the  hemisphere.  It  commences  on  the  under  surface  of 
the  brain,  at  the  anterior  perforated  space,  passes  forwards  along  the  inner  margin 
of  the  anterior  lobe,  being  here  divided  by  a  deep  sulcus,  in  which  the  olfactory 
nerve  is  received ;  it  then  curves  over  the  anterior  and  upper  surface  of  the  hemi- 
sphere, along  the  margin  of  the  longitudinal  fissure,  to  its  posterior  extremity, 
where  it  curves  forwards  along  the  under  surface  of  the  hemisphere  as  far  as  the 
middle  lobe. 

The  convolutions  on  the  outer  convex  surface  of  the  hemisphere,  the  general 
direction  of  which  is  more  or  leas  oblique,  are  the  largest  and  the  most  complicated 
convolutions  of  the  brain,  frequently  becoming  branched  like  the  letter  Y  in  their 
course  upwards  and  backwards  towards  the  longitudinal  fissure :  these  convolutions 
attain  their  greatest  development  in  man,  and  are  especially  characteristic  of  the 
human  brain.    They  are  seldom  symmetrical  on  the  two  sides. 

USDKB  StJBFACK   OR  BA8E. 

The  under  surface  of  each  hemisphere  presents  a  subdivision,  as  already 
mentioned,  into  three  lobes,  named,  from  their  position,  anterior,  middle,  and 
posterior. 

The  dTiterww  lobe,  of  a  triangular  form,  with  its  apex  backwards,  is  somewhat 
concave,  and  rests  upon  the  convex  surfiice  of  the  roof  of  the  orbit,  being  separated 
from  the  middle  lobe  by  the  fissure  of  Sylvius.  The  middle  lobe,  which  is  more 
prominent,  is  received  into  the  middle  fossa  of  the  base  of  the  skulL  'ih& posterior 
lobe  rests  upon  the  tentorium,  its  extent  forwards  being  limited  by  the  anterior 
margin  of  the  cerebellum. 

The  various  objects  exposed  to  view  on  the  under  .siurface  of  the  cerebrum  in 
the  middle  line  are  here  arranged  in  the  order  in  which  they  are  met  with  from 
before  backwards. 

Longitudinal  fissure.  Tuber  cinereum. 

Corpus  callosum  and  its  pedoncles.  Infundibulum. 

Lamina  cinerea.  Pituitary  body. 

Olfiictory  nerve.  Corpora  albicantia. 

Fissure  of  Sylvius.  Posterior  perforated  space. 

Anterior  perforated  apace.  Crura  cerebri. 
Optic  commissure. 

The  longitudiTtal  fixture  partially  separates  the  two  hemispheres  from  one 
another ;  it  divides  the  two  anterior  lob»i  in  front,  and,  on  raising  the  cerebellum 
and  pons,  it  will  be  seen  completety  separating  the  two  posterior  lobes,  the  inter- 
mediate portion  of  the  fissure  being  arrested  by  the  great  transverse  band  of  white 
matter,  the  corpus  callosum.  Of  these  two  portions  of  the  longitudinal  fissure, 
that  which  separates  the  posterior  lobes  is  the  longest.  In  the  fissure  between 
the  two  anterior  lobes  the  anterior  cerebral  arteries  may  be  seen  ascending  to  the 
corpus  callosum ;  and  at  the  back  part  of  this  portion  of  the  fissure,  tlie  anterior 
curved  portioa  of  the  corpus  callosum  descends  to  the  base  of  the  brain. 


The  eorptu  caUasum  tcrminatas  at  the  baas  of  the  brain  by  s  concsre  iDu^iL 
which  ia  coniicct«il  with  the  taber  ctnereum  through  the  ini^rvtiiitiou  of  a  tlin 
layer  of  gray  subHtance,  tho  lamina  ciaerea.  This  may  be  exposed  by  gcotly 
raising  and  drawing  back  tlie  ojitiu  commisiture.  A  broad  whit*;  baoii  may  U 
observed  on  each  ttidc^  |)a»8ing  ftom  tlie  under  surface  of  the  corpwi  caltoBnD 
backwards  and  uiitwurdK,  to  the  cuininenoement  of  the  fiiuurc  of  Sylvius:  thew 
banda  are  callud  the  pedunctfs  of  iftf  corptu  callosum.  Laterally,  the  corpus 
calloflum  exti'ndrt  into  the  anterior  lobe, 

Tho  lamina  rittirta  in  n,  thin  layer  of  gray  subftlance,  extending  barckwards 
from  the  termination  of  tlio  corpus  cailosiim  above  the  optic  commissure  u>  the 
tuber  cincrcum ;  it  ia  continuous  on  eiliier  aide  with  the  gray  tnatlcr  of  iho  •nterior 
perforaleil  space,  and  forms  the  anterior  jiart  of  the  inferior  boundary  of  the  ihird 
ventriolo. 

Fig.  2GS Due  of  tha  Bralit. 


The  ttl/aetortf  nerve,  with  ita  bulb,  is  »en  on  either  aide  of  the  longit 
fiaauro,  upon  tho  under  surface  of  each  anterior  lobe, 

Tho  fitiure  of  Sylvhu  RTparalos  the  anterior  and  middle  lobea,  and  lodges  llie 
middle  cerebral  »rti;ry.  At  it*  cntranoo  is  seen  a  point  of  medullary  8ubi4atiee, 
corresponding  to  a  inubjaeeut  band  of  white  fibres,  connecting  the  anterior  ami 
middle  lubi'«,  and  calki.1  l)ie  fateieuha  undformii ;  on  following  this  figure  out' 
WArds,  it  dividm  into  two  bninchcs,  which  inoloec  a  triangular-shaped  prominesi 
clnster  of  ii9>l»ted  wnvuliition.-*,  t)ic  island  of  Itril.  These  eonvolutioiu^  fram 
being  covered  in  by  tlic  sides  of  the  fissure,  lire  called  the  ggri  ojotrti. 


BASE   OF   THE   BRAIN.  519 

The  anfen'or  per/orated  space  ia  situated  at  the  inner  side  of  the  fissure  of 
Sylvius.  It  is  of  a  triaugular  shape,  bouaded  iu  front  by  the  convolution  of  the 
anterior  lobe  and  roots  of  the  olfactory  nerve;  behind,  by  the  optic  tract ;  externally, 
by  the  middle  lobe  and  commencement  of  the  fissure  of  Sylvius ;  internally,  it  is 
continuous  with  the  lamina  cinerea,  and  crossed  by  the  peduncle  of  the  corpus 
callosum.  It  is  of  a  grayish  color,  and  corresponds  to  the  under  surface  of  the 
corpus  striatum,  a  large  mass  of  gray  matter,  situated  in  the  interior  of  the  brain; 
it  has  received  its  name  from  being  perforated  by  numerous  minute  apertures  for 
the  transmission  of  small  straight  vessels  into  the  substance  of  the  corpus  striatum. 

The  oplic  commissure  is  situated  in  the  middle  line,  immediately  behind  the 
lamina  cinerea.     It  is  the  point  of  junction  between  the  two  optic  nerves. 

Immediately  behind  the  diverging  optic  tracts,  and  between  tbera  and  the 
peduncles  of  the  cerebrum  {crura  cerebri)  is  a  lozenge- shaped  interval,  the  inter- 
peduncular space,  in  which  are  found  the  following  parts,  arranged  in  the  following 
order  from  before  backwards :  the  tuber  cinereum,  infundibulum,  pituitary  body, 
corpora  albicantia,  and  the  posterior  perforated  space. 

The  tuber  cinereum  is  an  eminence  of  gray  substance,  situated  between  the 
optic  tracts  and  the  corpora  albicantia ;  it  is  connected  with  the  surrounding  parts 
of  the  cerebrum,  forms  part  of  the  floor  of  the  third  ventricle,  and  is  continuous 
with  the  gray  substance  in  that  cavity.  From  the  middle  of  its  under  surface, 
a  conical  tubular  process  of  gray  matter,  about  two  lines  in  length,  is  continued 
downwards  and  forwards  to  be  attached  to  theposterior  lobe  of  the  pituitary  body; 
this  la  the  infundibulum.  Its  canal,  funnel-shaped  in  form,  communicates  with 
the  third  ventricle. 

The  pituitary  body  ia  a  small,  reddish-gray,  vascular  mass,  weighing  from  five 
to  ten  grains,  and  of  an  oval  form,  situated  in  the  sella  Turcica,  in  connection  with 
which  it  is  retained  by  the  dura  mater  which  forms  the  inner  wall  of  the  cavernous 
sinus.  It  is  very  vascular,  and  consists  of  two  lobes,  separated  from  one  another 
by  a  fibrous  lamina.  Of  these,  the  anterior  is  the  larger,  of  an  oblong  form,  and 
somewhat  concave  behind,  where  it  receives  the  posterior  lobe,  which  is  round. 
The  aftterior  lobe  consists  externally  of  firm  yellowiah-gray  substance,  and  inter- 
nally of  a  soft  pulpy  substance  of  a  yellowish-white  color.  The  posterior  lobe  is 
darker  than  the  anterior.  In  the  fcetus  it  is  lai^r  proportionally  than  in  the 
adult,  and  contains  a  cavity  which  communicates  through  the  infundibulum  with 
the  third  ventricle.  In  the  adult  it  is  firmer  and  more  solid,  and  seldom  contains 
any  cavity.  Ita  structure,  especially  the  anterior  lobe,  is  similar  to  that  of  the 
ductless  glands. 

The  corpora  albicantia  are  two  small  round  white  masses,  each  about  the  size  of 
a  pea,  placed  side  by  side  immediately  behind  the  tuber  cinereum.  They  .ire  formed 
by  the  anterior  crara  of  the  fornix,  hence  called  the  bulbs  of  the  fornix,  which, 
after  descending  to  the  base  of  the  brain,  are  folded  upon  themselves,  before  passing 
upwards  to  the  thalami  optici.  They  are  composed  externally  of  white  substance, 
and  internally  of  gray  matter ;  the  gray  matter  of  the  two  being  connected  by  a 
transverse  commissure  of  the  same  material.  At  an  early  period  of  fcetal  life 
they  are  blended  together  into  one  large  mass,  but  become  separated  about  the 
seventh  month. 

1\ie  posterior  perforated  space  or  pons  Tarini  corresponds  to  a  whitish-gray 
substance,  placed  between  the  corpora  albicantia  in  front,  the  pons  Varolii  behind, 
and  the  crura  cerebri  on  either  side.  It  forms  the  back  part  of  the  floor  of  the 
third  ventricle,  and  is  perforated  by  numerous  small  orifices  for  the  passage  of 
bloodvessels  to  the  thalami  optici. 

The  crura  cerebri  or  peduncles  of  ilie  cerebrum  are  two  thick  cylindrical  bundles 
of  white  matter,  which  emerge  from  the  anterior  border  of  the  pons,  and  diverge 
as  they  pass  forwards  and  outwards  to  enter  the  under  part  of  either  hemisphere. 
Each  cms  is  about  three-quarters  of  an  inch  in  length,  and  somewhat  broader  in 
front  than  behind.  They  are  marked  upon  their  surface  with  longitudinal  stride, 
and  each  ia  crossed,  just  before  entering  the  hemisphere,  by  a  flattened  white  band, 


the  optic  tract,  wlik'^li  w  n^bercnt  by  it*  npper  l»rd«r  to  ttie  pAhincTe: 
interior  is  cmitaiiii^!  n  nm.*!*  of  dark -gray  iintter.cftUwl  ihe  locus  ni^r.    The  ll 
nerve.-*  nuty  hti  seen  emerging  from  tlio  itiuor  side  of  either  eras ;  and  tlie  fourth 
nerve  winaing  around  its  outer  side  fnim  above. 

Kach  crua  oonaUt^  of  a  superficial  and  deep  Layer  of  longittidinal  wbitc  fibres, 
continued  upwards  &oai  tho  poos,  separated  by  a  mass  of  gray  matter,  ttw  locB^ 
niKcr. 

The  superficial  hngiltultnal  fibres  arc  continued   iipvrnnla,"  frf>ni  llie  anterii 
pyramitls  to  the  ocrcbnini.     Tbcy  eoiisist  of  cowntc  fiisuiciil',  wliicb  fonii  tbo  fi 
part  of  tlic  onis,  iind  bave  received  the  name  of  tbe  fiuseiculuttid  portioD  <iS  the 
pc<liincle  or  cniji. 

The  ikfj>  luytT  of  limijitwlinal  filirex  )»  continued  wpwariis,  to  tbe  cerebrum, 
fh>m  Uie  lateral  and  posterior  eolurnnci  of  the  medulla,  and  from  the  olivary  fasa- 
culiui.  these  tibrca  consisting  of  some  derive<l  from  the  same,  and  others  from  the 
opposite  lateral  tract  of  the  medulla.  More  deeply,  ia  a  layer  of  finer  fibre*, 
mixed  with  gray  matter,  dcrivctl  from  the  corebellura,  blcndwl  «citb  tbe  former. 
The  cerebral  surface  of  the  crus  cerebri  ia  formed  of  these  fibres,  and  \*  nuncd 
the  tegumcnium. 

The  hc\u  nigiT  is  n  muss  of  gray  matter,  situittcd  between  the  superficial  and 
deep  layer  of  fibres  above  du<cribed.  It  \s  placed  nearer  the  inner  than  tlie  outer 
Hdu  of  this  bo<1y. 

The  pwlerior  lobes  of  the  cerehnim  are  concealed  from  view  by  the  nppet 
eurface  of  tho  cerebellum,  and  |x>n»  Tarolii,  When  these  parts  are  removed,  tbe 
two  hemispheres  are  seen  to  be  separated  by  the  great  longitudinal  flsaur^  this 
fiasure  being  arrested,  in  Ixont,  by  the  posterior  rounded  border  oi  the  corpus 
calloaum. 
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As  the  pedunclea  of  the  cerebrum  cuter  the  hemispheres,  they  diverge  from  one 
another,  ko  an  to  leave  aik  interval  between  them,  tbe  intvrpeduncuhu-  ispacb.  As 
they  a«cen<l,  the  component  fibres  of  each  pa»«  through  two  large  mtUAes  of  gray 
matter,  the  ganglia  of  the  brain,  called  the  llialaini  optici  and  corpora  striata, 
which  project  as  roumled  eminences  from  the  upper  and  inner  side  of  each 
peduncle.  The  bcmiapbcrcB  are  connected  together,  above  thexc  mafaaii,  by  llw 
great  transverse  commissure,  tbe  corpus  callosum,  and  the  interval  left  between 
Its  under  surface,  the  upper  surface  of  the  ganglia,  and  theparts  cIo>.'<ing  the 
intcqK'dimcidar  space,  forms  tho  general  ventricular  cavity.  Tlio  upper  part  oS 
this  cavity  is  i-iibdividcd  into  two  by  a  vertical  septum,  the  septum  lucidum:  and 
thus  the  two  l:ii<-ral  ventricle*  are  formed.  The  lower  ])art  of  this  cavity  forms 
the  third  vuiilricle,  which  cominiinieiitos  with  the  lateral  vcntrielea,  above,  and 
with  the  fourth  ventricle,  behind.  Tlie  fifth  veutricle  \t  the  iuterval  left  between 
tlie  two  layers  composing  the  septum  lucidum. 


LVTERIOR  or  THE   CeREBRCM. 
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If  the  upper  part  of  either  liemispbere  is  removed  with  a  scalpel,  about  half 
an  inch  above  tlic  level  of  the  corpus  callosum,  its  internal  white  matu>r  will  be 
exposed.  It  i«  uu  ovaKshapcd  centre,  of  whito  substance,  surrounded  on  all  vides 
by  a  narrow,  oonvolulcd  margin  of  gray  matter  which  presents  an  equal  thicknras 
in  nenrlr  every  part.  This  white  central  mass  ha?  been  culled  the  centrum  mxtU 
fiu'niu.  Its  surface  is  studilcd  with  numorous  minute  red  dots,  the  pvnrla  vatculeait. 
produced  by  the  escape  of  blood  from  divided  b!ooilvc«sels.  In  inllammalioD,  or 
great  congattion  of  the  brain,  ihcsw  aro  very  mimeroii*,  and  of  a  dark  color.  If 
the  romaiuinsj;  portion  of  one  beniij<pbere  is  slightly  separated  from  tlio  other,  a 
broad  band  of  white  subslattce  will  lie  observed  eonnecting  them,  at  the  bottom 
of  the  longitudinal  fissure:  this  is  the  corpus  callosum.    The  margins  *£  the 


CORPUS  CALLOSUH. 


891 


nemispberes.  which  overlap  this  portion  of  the  hrain,  ore  called  die  hbia  eerdai. 
Knell  Ubium  ia  part  of  the  convolutioii  of  thu  corpua  calltMum  {gt/rvs /omieatus), 
already  described :  aad  lb«  spiux  Iwlwceii  it  ami  llie  ujiper  aurtaco  of  tho  corpus 
calloHum  has  been  termed  the  vcjUrick  of  l/iv  corpus  cillfxium. 

The  hemispheres  should  now  bo  sliiwd  off,  to  u  level  with  the  corpus  calloaum. 
when  the  while  sub&tauce  of  ibal  Mlrueture  will  be  seen  connoctiug  together  both 
hemiephcrca.  The  largo  oxpuuac  of  medullary  matter  now  exposed,  Burroim<ied 
bv  the  ounvoluttid  margin  of  gray  Kuh«t4Uiee.  is  called  the  centrum  ovab  tm^/ua  of 
YieiuaeDs. 

The  corpni  ealhsiim  is  a  thick  stratum  of  tmusvcrse  fihrea,  exposed  at 
bottom  of  the  longitudinal  iuwuru.     It  coimeets  the  two  lieiiusj)hcres  ol'  the  brainy ' 
forming  iheir  greiit  iraDsTerw  commisture  ;  and  foriaa  the  roof  of  a  space  id  the 

Fig.  26Q — SaoUon  ot  Ui«  llraiu.    ilailu  ou  a  1«val  wlih  tha  Corpu  CiUonaia. 
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interior  of  each  hemisphere^  the  lateral  vontriclo.    It  is  about  four  inche.i  in 
leogtb,  exteiKlitig  to  within  an  inoli  and  a  half  of  the  anterior,  and  to  within  tvo^ 
incEes  and  a  half  of  Iho  posterior,  ptirt  of  the  brain.    It  is  soniewhiit  broader" 
behind  than  in  front,  and  is  tliictcer  at  either  end  than  in  its  centml  piirt.  being 
thickest  behind.     It  presents  a  somewlmt  arched  form,  from  before  biiekwards, 
terminating  anteriorly  in  a  rounded  border,  which  curv'es  downward;*  and  back- 
wards, between  the  anterior  lobes  to  the  ba.se  nf  ilie  brain.     In  itit  coursi-.  it  forms 
a  distinct  bond,  named  the  hiut  or  //«»(,  and  the  reflected  portion,  named  iho 
heaSc  or  rtairum,  becoming  gradually  narrower,  is  attnchetl  to  the  anterior  cer<'liralj 
lobe^  and  ia  connceted,  through  ih©  laniioa  cinerea,  with  the  optic  comnii*inre. 
The  refltxited  portion  of  the  corpus  callosum  gives  oflj  near  ita  termination,  two 
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bundles  of  wiiite  substance,  whicli.  diverging  from  one  anotber,  pnss  backi 
across  the  aiiwrior  perforated  space,  to  iho  entrance  of  llie  fissure  of  Sjlviu 
Tiiey  are  called  the  peduncles  of  the  coqjus  callosum.  Fi>at«rtorlv,  tbe  ooqms 
callosum  forma  a  thick,  rounded  fold,  whicli  i»  free  for  a  little  distance^  as  it 
cnrves  forwards,  and  is  then  continuous  with  the  fornix.  On  iu  upper  sur&ce. 
its  fibrous  structure  is  very  apparent  to  tlie  naked  eye,  being  collcctfHl  into  coaisft 
tiasavcrse  bundles.  Along  the  middle  line,  is  a  linear  depression,  the  raphe,  bounded 
laterally  by  two  or  moro  slightly  elevated  longitudinal  bands,  called  tliu  Mrui 
longitudinaks  or  ucrves  of  Liuicisi ;  and,  still  more  externally,  otber  longitudinal 
8tri«:are8eeu,bcDcuthth«coiivolution&  which  region  the  corpus  callosum.  Thnw 
are  the  striie  loagitudinoles  luterulus.     Tbe  under  surface  of  the  corpus  callg 

Fig.  367.— The  Laloral  V«utrio1e(  of  tlia  Brain. 
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ia  continuous  b(*liind  with  the  fornix,  being  separated  from  it  in  front  by  die 
septum  lucidum,  whif  h  Ibrnw  a  vertical  partition  between  tbo  two  ventricles.  0« 
either  aide,  the  flbrea  of  the  corpus  callosum  penetrate  into  tbe  eubstancoof  tke 
lieroisplieres,  and  connect  together  the  anterior,  middle,  and  part  of  the  posterior 
lobes.  It  is  the  largo  number  of  fibres  derived  from  the  anterior  and  poMerkr 
lobes,  which  explains  the  great  thickness  of  the  two  extremities  of  this  oommtame. 

An  inclniou  tliouli]  now  lie  mod^  Ifarough  thp  eor]>nii  cnllmiim.  nn  fiiher  nide  of  tbo  wdt- 
wlie«  lw»  larijo  irrcicnUr  cavitks  will  lie  f  xpnanl,  which  cilcutl  ibrougliciat  llie  mlire  lencla  f^ 
each  hrmisphorc.    Tbc»G  ftrc  tbe  lutcul  vcntricio*. 

The  lititral  vt^rwla  are  serous  cnvitiw^  formed   by  the  upper  part  of 
general  venlricnlar  space  io  the  intt^rior  of  the  brain.     They  are  limxl   by  a  tbi. 
aiaphanou.t  bning  membrane^  covered  with  ciliated  epithebum,  and  moistened  br  i 
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serous  fluid,  which  is  sometimes,  even  in  health,  secreted  in  considerable  quantity. 
These  cavities  are  two  in  number,  one  in  each  hemisphere,  and  they  are  separated 
from  each  other  by  a  vertical  septum,  the  septum  lucidum. 

Each  lateral  ventricle  consists  of  a  central  cavity  or  body,  and  three  smaller 
cavities  or  eomua,  which  extend  from  it  in  different  directions.  The  anterior 
comu  curves  forwards  and  outwards,  into  the  substance  of  the  anterior  lobe.  The 
posterior  comu,  called  the  digital  cavity,  curves  backwards  into  the  posterior  lobe. 
The  middle  comu  descends  into  the  middle  lobe. 

The  central  cavity  or  body  of  the  lateral  ventricle  is  triangular  in  form.  It 
is  bounded,  above,  by  the  under  surface  of  the  corpus  callosnm,  which  forms  the 
roof  of  the  cavity.  Internally,  is  a  vertical  partition,  the  septum  lucidum,  which 
separates  it  from  the  opposite  ventricle,  and  connects  the  under  surface  of  the 
corpus  callosnm  with  the  fornix.  Its  floor  is  formed  by  the  following  parts, 
enumerated  in  their  order  of  position,  from  before  backwards,  the  corpus  striatum, 
taenia  semicircularis,  thalamus  opticus,  choroid  plexus,  corpus  fimbriatum,  and 
fornix. 

The  anterior  comu  is  triangular  in  form,  passing  outwards  into  the  anterior 
lobe,  and  curving  round  the  anterior  extremity  of  the  corpus  striatum.  It  is 
bounded,  above  and  in  front,  by  the  corpus  callosum;  benind,  by  the  corpus 
striatum. 

The  posterior  comu  or  digital  cavity  curves  backwards  into  the  substance  of 
the  posterior  lobe,  its  direction  being  backwards  and  outwards,  and  then  inwards. 
On  its  floor  is  seen  a  longitudinal  eminence,  which  corresponds  with  a  deep  sulcus 
between  two  convolutions ;  this  is  called  the  hippocampus  minor.  Between  the 
middle  and  posterior  horns,  a  smooth  eminence  is  observed,  which  varies  consi- 
derably in  size  in  different  subjects.     It  is  called  the  eminentia  collaleralis. 

The  corpus  striatum  has  received  its  name  from  the  striated  appearance  which 
its  section  presents,  from  white  fibres  diverging  through  its  substance.  The  intra- 
ventricular portion  is  a  large  pear-shaped  mass,  of  a  gray  color  externally;  its 
broad  extremity  is  directed  forwards,  into  the  forepart  of  the  body,  and  anterior 
comu  of  the  lateral  ventricle ;  its  narrow  end  is  directed  outwards  and  backwards, 
being  separated  from  its  fellow  by  the  thalami  optici ;  it  is  covered  by  the  serous 
lining  of  the  cavity,  and  crossed  by  some  veins  of  considerable  size.  The  extra- 
ventricular  portion  is  imbedded  in  the  white  substance  of  the  hemisphere. 

The  twnia  semicircularis  is  a  narrow,  whitish,  semitransparent  band  of  medul- 
lary substance,  situated  in  the  depression  between  the  corpus  striatum  and  thala- 
mus opticus.  Anteriorly,  it  descends  in  connection  with  the  anterior  pillar  of  the 
fornix ;  behind,  it  is  continued  into  the  descending  horn  of  the  ventricle,  where 
it  becomes  lost.  Its  surface,  especially  at  its  forepart,  is  transparent,  and  dense 
in  structure,  and  was  called  by  Tarinus  the  Ju/my  band.  It  consists  of  longitu- 
dinal white  fibres,  the  deepest  of  which  run  between  the  corpus  striatum  and 
thalamus  opticus.  Beneath  it  is  a  large  vein,  the  vena  corporis  striati,  which 
receives  numerous  smaller  veins  from  the  surface  of  the  corpus  striatum,  and 
thalamus  opticus,  and  terminates  in  the  vense  Galeni. 

The  cfioroid  pkxus  is  a  highly  vascular,  fringe-like  membrane,  occupying  the 
margin  of  the  fold  of  pia  mater  (velum  interpoaitum),  in  the  interior  of  the  brain. 
It  extends,  in  a  curved  direction,  across  the  floor  of  the  lateral  ventricle.  In  front, 
where  it  is  small  and  tapering,  it  communicates  with  the  choroid  plexus  of  the 
opposite  side,  through  a  large  oval  aperture,  the  foramen  of  Monro.  Posteriorly, 
it  descends  into  the  middle  horn  of  the  lateral  ventricle,  where  it  joins  with  the 
pia  mater  through  the  transverse  fissure.  In  structure,  it  consists  of  minute  and 
highly  vascular  villous  processes,  the  villi  being  covered  by  a  single  layer  of 
epithelium,  composed  of  large  round  corpuscles,  containing,  besides  a  central 
nucleus,  a  bright  yellow  spot.  The  arteries  of  the  choroid  plexus  enter  the  ven- 
tricle, at  the  descending  comu,  and,  after  ramifying  through  its  substance,  send 
branches  into  the  substance  of  the  brain.  The  veins  of  the  choroid  plexus  ter- 
rninate  in  the  vense  Galeni. 


The  corpus  fimhn'atum,  callml  iilso  tlio  (imwi  litppocatnni,  is  u  niirrow,  v\ate. 
tape-like  band,  iuluated  iniiue<1iikli;ly  iKli'md  tlie  choroid  j)l«xu^     It  U  ibe  lateral 
edge  of  the  posterior  pillar  of  the  tbrDix,and  i.«aUaelied  along  ibe  inner  bord^rq^ 
tlic  bippocampUK  major  aa  it  de.si^mlii  into  the  middle  horn  of  the  lateral  vuitricl^l 
It  may  be  traced  as  far  as  the  pes  hippix^anipi. 

The  Uialami  opttci  and/nrnix  will  do  described  when  mora  completely  exDcga^^ 
in  u  later  stago  uf  tho  dissection  of  the  brain.  ^^^| 

TTin  DTitiillc  conin  slioald  low  ho  p.tposwi.  ihrou^-bout  Its  *ntiw  cxicnt.  by  totrodadsff  fW 
littlg  Satcer  ^ntly  into  it,  and  ca;tiDg  tbruugh  the  bi'isHphcro,  belwcro  it  Bad  tbc  KorfiiM,  in  tjtc 
dire(^tiini  or  Ihc  ciivity. 
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The  mi'Mk  or  dtscentUn^  comu,  the  largest  of  the  three,  tnivcnoes  thv  nud' 
lohc  of  the  brain,  furiiiiug  in  its  course  a  remarkable  eurve  rotind  the  back  of  the 


Pig.  SCS. — The  Poniix,  Voloin  Interi>o>ltiim,  ind  UlddU  or  Doocuding  Contn  of 
Ibo  Lnlvnkl  Vuntncla. 
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Silic  thalamus.  It  pasae.'t,  at  first,  backwards,  outward^  and  downwards, 
en  curves  around  the  crus  cerebri,  forwards  and  inwards,  nearly  to  the  point  ( 
the  middle  lobe,  close  to  the  fissure  of  Syjviua.  Its  upper  houndary  is  fonW" 
by  the  racdulliiry  subslanco  of  the  middle  lobe,  and  tne  under  surface  of  li* 
tbalaiuiM  opticus.  Its  lower  boundary  presents  for  examination  the  foUowing 
piarttc  The  hippocampus  major,  pes  hippocampi,  pes  accessorios,  corptis  fimlif* 
turn,  choroitl  pfcxu«.  Inscia  dcntata,  transverse  fissure. 

The  hippocampv*  major  or  cornu  ammonit,  bq  calktl  from  it«  rwcmhlnnw  W 
a  ram's  Iwrn,  i:*  a  white  eminence,  of  a  curved  elongate  form,  extcudiug  along  ll* 
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entire  length  of  the  floor  of  the  middle  horn  of  the  lateral  ventricle.  At  its  lower 
extremity  it  becomes  enlarged,  and  presents  a  number  of  rounded  elevations  with 
inKrrenmg  depressions,  which,  from  presenting  some  resemblance  to  the  claw  of 
an  animal,  is  called  the  jks  hippocampi.  If  a  transverse  section  is  made  through 
ilia  hippocampus  major,  it  will  be  seen  that  this  eminence  is  the  inner  surface  of 
the  convolution  of  the  corpus  callosum,  doubled  upon  itself  like  a  hom,  the  white 
convex  portion  projecting  into  the  cavity  of  the  ventricle ;  the  gray  portion  being 
an  the  surface  of  the  cerebrum,  the  edge  of  which,  slightly  indented,  forms  the 
bscia  dentata.  The  white  matter  of  the  hippocampus  major  is  continuous  through 
the  corpus  fimbriatum,  with  the  fornix  and  corpus  callosum. 

The  pea  acceasoriiu  or  emineniia  coUateralis  has  been  already  mentioned,  as  a 
white  eminence,  varying  in  size,  placed  between  the  hippocampus  major  and 
minor,  at  the  junction  of  the  posterior  with  the  descending  eornu.  Like  the  hippo- 
campi, it  is  formed  of  white  matter  corresponding  to  one  of  the  sulci,  between 
two  convolutions  protruding  into  the  cavity  of  the  ventricle. 

The  corpus  fimbrialxtm  is  a  continuation  of  the  posterior  pillar  of  the  fornix, 
prolonged,  as  already  mentioned,  from  the  central  cavity  of  the  lateral  ventricle. 

Fascia  d^mtata.  On  separating  the  inner  border  of  the  corpus  limbriatura  from 
tie  choroid  plexus,  and  raising  the  edge  of  the  former,  a  serrated  band  of  gray 
Bnbatance,  the  edge  of  the  gray  substance  of  the  middle  Iol>e,  will  be  seen  beneath 
it;  this  is  the  fascia  dentata.  Correctly  speaking,  it  is  placed  external  to  the 
oivity  of  the  descending  cornu. 

The  transverse  fissure  is  seen  on  separating  the  corpus  fimbriatum  from  the  thai- 
ttmus  opticus.  It  is  situated  beneath  the  fornix,  extending  from  the  middle  line 
tehind,  downwards  on  either  side,  to  the  end  of  the  descending  cornu,  being 
"boundefl  on  one  side  by  the  fornix  and  the  hemisphere,  and  on  the  other  by  the 
"thalamus  opticus.  Through  this  fissure  the  pia  mater  passes  from  the  exterior  of 
the  brain  into  the  ventricles,  to  form  tlie  choroid  plexuses.  Where  the  pia  mater 
T)rojects  into  the  lateral  ventricle,  beneath  the  edge  of  the  fornix,  it  is  covered  by 
«  prolongation  of  the  lining  membrane,  which  excludes  it  from  the  cavity. 

The  septum  lucidum  forms  the  internal  boundary  of  the  lateral  ventricle.  It 
i<  a  thin,  semi-transparent  septum,  attached,  above,  to  the  under  surface  of  tho 
Oirpas  callosum ;  below,  to  the  anterior  part  of  the  fornix ;  and,  in  front  of  this, 
to  the  prolonged  portion  of  the  corpus  callosum.  It  is  triangular  in  form,  broad 
in  fronty  and  narrow  behind,  its  surfaces  looking  towards  the  cavities  of  the  ven- 
tricles. The  septum  consists  of  two  laminie,  separated  by  a  narrow  interval,  the 
^h  ventricle. 

Each  lamina  consists  of  an  internal  layer  of  white  substance,  covered  by  the 
Ining  membrane  of  the  fifth  ventricle ;  and  an  outer  layer  of  gray  matter,  covered 
"fcy  the  lining  membrane  of  the  lateral  ventricle.  The  cavity  of  the  ventricle  is 
lined  by  a  serous  membrane,  covered  with  epithelium,  and  contains  fluid.  In  the 
tetas  and  in  some  animals,  this  cavity  communicates,  below,  with  the  thinl 
"'entricle,  but  in  the  adult,  it  forms  a  separate  cavity.  In  cases  of  serous  effusion 
into  the  ventricles,  the  septum  is  often  found  softened  and  partially  broken 
down. 

The  fifth  ventricle  may  be  ezpoeed  by  cnttinp  Ihrongh  the  Reptnm  anil  atlached  portion  of  tho 
CDipiig  calloania,  with  the  scisaorB;  after  cxanitDinK  wliich,  the  corpus  callosum  ahould  l>e  cut 
acrau,  towarda  its  anterior  part,  and  the  two  portions  carefully  dissected,  the  one  forwards,  the 
<Uot  backirardB,  when  the  [omix  will  be  eiposed. 

The  fornix  is  a  longitudinal  lamella,  of  fibrous  matter,  situated  beneath  the 
ooipna  callosum,  with  which  it  is  continuous  behind,  but  separated  from  it  in  front 
bj  the  septum  lucidum.  It  may  be  dcj^crihed  a.s  consisting  of  two  symmetrical 
iilves,  one  for  either  hemisphere.  These  two  portions  are  joined  together  in  the 
middle  line,  where  they  form  the  body,  but  are  separated  from  one  another  in 
fiont  and  behind ;  in  front,  forming  the  anterior  crura,  and  behind,  tho  posterior 
cmra. 
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The  bodif  of  tho  fornix  u  triangulnr  in  form;  narrow  in  fmnt.  broad  behind. 
Its  upper  fiurfaw  i«i  connected,  in  tiic  modlan  lin^,  to  tho  septum  lucidam  in  frcM, 
ami  lliu  corpus  calIo»URi  behind.  ItA  under  aurtaoe  reiita  upon  tbe  velum  interpo- 
siliim,  wliioli  jietwraies  it  IVora  the  third  ventricle,  and  the  itmcr  portion  of  the 
optio  tlitiliitni.  1  ta  lateral  edges  form,  on  each  side,  part  of  the  floor  of  the  Utenl 
ventricle*,  and  are  in  contact  with  the  choroid  plexuses. 

Thii  anterior  <:rMr«  arch  downwards  towards  the  baso  of  the  brain,  sepaiated 
from  each  other  by  a  narrow  interval.  They  are  composed  of  white  fibres,  wbick 
de.wend  through  a  quantity  of  jiray  matter  in  the  lateral  walls  of  the  third  ven- 
tricle, and  are  placed  immediately  l>t»hind  the  anterior  commiHsune,  At  the  hase 
of  the  brain,  the  white  (ibrea  of  each  criis  form  a  sudden  curve  upon  tbcmselTcs, 
spread  out  and  form  the  outer  part  of  the  corresponding  corpus  albicans,  from 
which  point  they  mav  be  traced  upwards  into  tho  subBt^nce  of  the  oorrcfipondiiif 
thalamus  opticus.  "The  anterior  crura  of  tho  fornix  arc  connected  in  tlicir  count 
with  the  optic  conunisstire,  the  white  fibres  covering  the  ojttic  thuUoius,  the 
peduncle  oi  the  pineal  gbuiil,  nnd  the  superficial  fibres  of  the  ttcniu  tK.-micircu- 

The  posterior  crtira.  at  their  commencement,  are  inttmntely  connected  by  their 
upper  «urfiiocM  with  the  oor]iU8  cnllosura ;  diverging  from  one  another,  they  p*M 
downwanbt  into  the  descending  burn  of  the  lateral  ventricle,  beins  continuow 
with  the  concave  border  of  the  hi)ipocampu!t  major.  The  lateral  thin  edges  of 
the  posterior  crura  have  receivetl  the  name  mrpus  fimhrialum,  already  described. 
On  the  under  surEace  of  the  fornix,  towards  its  ptwtorior  part,  between  the  diverg- 
ing posterior  crura,  may  be  seen  some  transverse  lines,  and  others  longitudinal  or 
oblique.  This  appearance  has  beea  termed  tho  l^ra,  from  the  fimcied  rcsenibUaoe 
it  beans  to  the  stnngs  of  a  harp. 

Between  tho  anterior  pillars  of  tho  fornix  and  the  anterior  extremities  of  the 
thalami  optici,  an  o\'al  a)>erturc  is  seen  on  each  side,  the  foramen  of  Monro.  TV 
two  openings  descend  towards  the  middle  line,  and,  joining  together,  lead  inl"  i!»* 
upper  part  of  the  tliinl  ventricle.  These  openings  eommuuicate  With  tho  tatenl 
ventricles  cm  euob  Hide,  and  below  with  the  third  ventricle. 

Diviilu  tbH  farnix  MrDita  nntiTiorly.  nnd  rcllcct  thi!  twa  portions,  tie  one  forward*,  ifcf  oidff 
batckwuniii,  wWd  (he  velum  iulvrpoiuiiim  will  Iw  vxpuKi'd. 

The  velum  inUrpoaUum  ia  a  vascular  membrane,  reflected  from  the  pia  man 
into  tho  interior  of  the  brain  through  the  transverse  fissure,  passing  beneath  T 
pojiterior  rounded  border  of  the  corpus  callosum  and  foruix.  and  above  the  oorjK  _ 
quadrigeminu,  pineal  gland,  and  optic  thatami.  It  is  of  a  triangtdar  form,*!" 
separates  the  under  surface  of  the  botly  of  the  fomi.\  from  the  cavity  of  (he  (hii" 
ventricle.  It«  jKisterior  border  forms  an  almost  complete  investment  for  the  fio^ 
gland,  ItA  anterior  extremity,  or  apex,  is  liifid ;  each  bifurcation  being  cuRtiBOx^ 
into  the  corresponding  Intern.!  ventricle,  behind  the  anterior  crnm  of  lite  foniil 
forming  the  anterior  extremity  of  the  choroid  plexus.  On  it«  under  surlVoe  sf* 
two  vMCulnr  fVinjies,  which  diverge  from  each  other  behind,  and  projc<rl  iutoii* 
cavity  of  the  third  ventricle  These  are  tho  choroid  plexuses  of  the  third  ventritl*- 
To  its  lateral  margins  arc  connected  the  choroid  plexuses  of  the  lateral  ventpdc* 
The  arteries  of  the  velum  intorpositum  enter  from  behind,  beneath  the  eon** 
callosum.  lu  veins,  the  vense  Galcni,  two  in  number,  run  along  its  under  *^j 
face ;  they  are  formetl  by  the  vense  corporis  striati,  and  the  vcnje  plexus  cioroiiS** 
the  venie  Qaleni  unite  posteriorly  into  a  single  trunk,  which  terminates  in  "** 
Btraight  tiinus. 

The  T«lQin  intrrpoaititin  shoulil  now  be  removed.    This  mast  be  tWeetvA  camfalt?.  etf  eCTJ^I-Jf 
it»  posterior  iKiM.  whi-ir  it  invrsU  ih*  ptiicail  k^d.oA:  (he  I bftlami  Optici  will  IhpB  be  lapuM"* 
lh<i  cjirity  of  ihe  IhinJ  VNitriclp  between  them  (fig.  2fi9)- 

The  thalami  oplici  are  two  lar^  oblong  majpste:*,  plaowl  between  the  ilire(S'|'S 
portioiLi  of  the  corpora  striatn;  they  are  of  a  white  color,  superfcially;  intcnw'T* 
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tliey  are  coropoiicd  of  white  fibres  intermixed  with  gray  mittter.  Each  ttuLlami 
rests  upon  ita  oonreapcHiding  cruM  »;erebri,  which  it  ctnbracu«.  Kxiemallij,  it 
bounded  hy  the  corpos  striatum,  and  tieniii  soinic-irutilitris ;  nnd  is  continuous  with 
the  hemispliore.  Internally,  it  forma  the  latonil  bouiitl&ry  of  tlie  third  vontriwio; 
and  running  along  its  uppor  border  i.i  seen  the  pudunclo  oT  the  pineal  gtand.  Ita 
upper  aurface  \s  free,  being  partly  aeen  in  the  lutortil  ventricle ;  it  is  partly  covered 
by  the  fornix,  and  marked  in  Iront  by  an  eminence,  the  anterior  tubercle.  Its 
vjtder  Burfaec  forms  the  roof  of  the  descending  cornu  of  the  lateral  ventricle :  into 
it  the  cms  cerebri  passes.  Its  p^terior  and  inftrtor  part,  which  projects  into  the 
deaoending  horn  of  the  lateral  ventricle,  presents  two  small  round  eiiiitieiii:«».  the 
internal  and  exlcrnul  gcuionlate  bodies.  Its  anterior  extremity,  wbioh  is  ruirrow, 
forms  the  posterior  boundarj  of  the  foramen  of  Uonro. 


Fig.  369.— Tbr  Third  utA  Pmirth  Ventrielet. 
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The  lAinl  vtittriek  us  the  narrov  obloof;  fissuro  placed  between  the  ttiltlami ' 
^pcici,  and  extending  to  the  base  of  the  brain.  It  ia  bounded,  itbovtiv  by  the  under 
*<iifeoe  of  the  velum  intcrpositum,  from  which  are  siixpended  the  choroid  plexui^es 
^f  the  third  ventricle:  and,  laterally,  by  two  white  tnict«,  one  on  either  Bide,  the 
Peduncles  of  the  fiineal  glanil.  Its  flimr,  domewhat  oblique  in  it-t  direction,  is 
*ornied,  from  before  baekwanU,  by  the  part.'*  whioh  dose  the  interpeduncular  space, 
^u.,  the  lamina  ctnerea,  the  tuber  cine reum  and  ini'undibulum.  the  CO rporaalbicaulin, 
^d  tbe  locus  perforatu-4;  ita  sidee^  by  the  optic  ihalami ;  in  frunt,  by  the  anterior 


crura  of  tbe  fomtx,  ant]  part  of  tlie  imtenor  commUsoro ;  tieliimi,  bj  tbo 
commissurey  and  tlie  tier  e  leiiio  adquartum  vtnilrii-ulum. 

Th«  cavity  ol'  the  third  venlriclo  ia  croiued  by  three  commissures,  named,  from 
tlicir  position,  anlerior,  mieUlli,  and  jiostfrrior. 

The  anterior  mmmiasttre  is  a  rouudcd  cord  of  white  fibroB.  placed  in  front  of  tbe 
anterior  crura  of  the  fornix.  It  perforates  the  corpus  ctrialum  on  tillicr  side,  and 
RpruKils  out  ioto  tho  substance  of  the  hcmiaphorcs,  over  the  roof  of  the  descending 
horn  of  cscii  lateral  ventricle. 

The  rnidiilr  or  snf'i  commistttre  consists  nlmoet  entirely  of  gray  matter.  It 
connects  u.)gi.-t}u^r  the  ihnlutni  optic-i.  and  is  contiiiuoua  with  the  gray  matter  linii^ 
the  anterior  part  of  the  lliinl  voiilride. 

The  posterior  eom/nistiire,  »niullt^  than  tbo  anterior,  is  a  flattcnotl  white  band  of 
fibres,  connecting  together  Uie  two  tlinhimi  optlui  iXMteriorly.  It  Itounds  the  tbinl 
Tontriele  poHteriorlj,  and  in  placed  m  front  of  ana  beneath  the  piueul  gland,  above 
the  opening  leading  to  the  fourth  ventricle. 

The  third  ventricle  has  four  openings  connected  with  it.  In  fn>nt  arc  two  oval 
aperturta,  one  on  either  side,  the  foramina  of  Monro,  through  which  llie  thinl 
communicates  with  the  lateral  ventricles.  Behind,  is  a  third  o|)eniug  leading  into 
the  fourth  ventricle  by  a  canal,  the  aquoduet  of  Sylviui  or  Her  e  lerlio  ad  ^/uarlvm 
ventrieulum.  The  fourth^ situated  in  the  iitilerior  part  of  the  floor  of  tl»e  ventrick^ 
is  a  deep  ])it,  wliieb  leads  downwards  to  the  ruiiuel-^hnpcd  cavity  o(  tbo  infundi- 
bulum,  the  iter  ad  itifimdibnlum. 

Tlic  lining  membrane  of  the  Intend  ventriclu<  \»  ountlnucd  through  the  foramina 
of  Monro  into  the  tliird  ventrielu,  and  i-xtuiid.s  along  ihe  iter  a  tertio  into  tbe 
fourth  vcntrielo;  al  the  bottom  of  the  iter  ad  iufuudibuluni,  it  ends  in  a 
de-sac. 

Gray  mailer  o^  the  Odrd  txntriele,  A  layer  of  gray  matter  covers  tlie  gr«i!.._ 
part  of  the  suHace  of  the  third  ventricle.  In  the  6oor  of  this  carity  it  exidt.i  in 
gresit  ahundanee,  and  it  prolonged  upward.4  on  the  didcit  of  tlie  thaUuiii,  exiemlin; 
acraift  the  cavity  oa  the  soft  commi.-auro;  below,  it  enters  into  the  corpora  alhi- 
cantia,  ami  .*urrountla  in  part  the  anterior  pillars  of  the  fornix. 

Behind  the  third  ventricle,  and  in  front  of  the  cerebellum,  are  the 
qnadrigcniina ;  and  resting  upon  these,  the  pineal  gland. 

The  }'i>ieal  gland,  so  named  from  its  peculiar  shape  (pinus.  the  frnit  of  the 
called  aUo  the  comiriiim,  is  a  small  rethlish-gniy  body,  conical  in  form,p1awl 
immediately  behind  the  jHJstcrior  ooinmisaiirc,  and  betwi-eu  the  nutcs,  upon  vfhiA 
it  rests.  It  is  retained  in  it?*  position  by  a  dnpliealnre  of  pi«  nialer.  derived  from 
the  under  surface  of  the  vt^lum  interpo^itum,  which  almost  coniplcloly  invest!  il 
The  pineal  gland  is  about  four  lines  in  length,  and  from  two  to  thrive  in  width  it 
il4i  base,  an<i  is  said  to  lie  larger  in  the  child  than  in  the  adult,  and  in  tlie  fonalt 
than  in  the  male.  Iw  bajw  ia  connoctofl  with  the  cerebrum  by  some  transrene 
conimiKiural  fibres,  derived  from  the  posterior  commifleure;  and  by  four  sleudo 
pcdunirle.s  formed  of  medullary  fibres.  Of  tbe«o,  the  two  soperior  paat  forwtfdi 
upon  the  upper  and  inner  margin  of  the  optic  thalamito  tbo  anterior  crura  of  thfl  _ 
fornix,  with  which  they  become  blended.  The  inferior  peduncles  pass  vertittU^H 
downwards  from  the  base  of  the  pineal  gland,  along  tbo  baok  part  of  Uio  iaiK» 
surface  of  the  thalami,  and  arc  only  seen  on  a  vortical  sectiua  through  tbo  gland- 
The  pineal  gland  is  very  vascular,  and  ooosiirts  chiefly  of  gray  inntler,  with  t  fe* 
medullary  iibrcs.  In  its  base  is  a  small  cavity,  »aid  by  some  to  communicate  witli 
that  of  the  third  ventricle.  It  oontain.s  a  transparent  viscid  (luid,  ami  occasiensS? 
a  (luuiilily  of  sabulous  matter,  named  acermtltu  cerehri,  composed  of  pbwpts'' 
anri  carbonate  of  lime.  phos])hale  of  magnesia  and  ammonia,  with  a  litUo  tWiB» 
matter.  'I'hcsse  concretions  are  almost  constant  iu  their  existence^  and  are  fcKf" 
at  all  periodji  of  life.  When  this  body  \st  solid,  the  sabulous  matter  ia  found  ap<A 
its  surface,  and  occasionally  upon  its  peduncles. 

On  the  mnoval  of  tbe  piniMil  gluuii  uuJ  a^jEiccDt  portion  of  pb  mater,  tbe  coqi«rt  i 
^tuaias  are  expOMd. 
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;  The  Mrpora  or  Uibercufa  quaJrigemi)\a — the  optte  hhta — are  four  roandcd  emi- 
kDCcs  pla«3(i  in  pairs,  two  la  front  aDit  two  beLind,  aeparaU-d  from  another  by  a 
{nciul  (leprcasioD.  Tbcjr  are  t;ituat«d  immodiatcly  DcbvDd  tho  third  ventricle 
Id  posterior  cominisiiure.  buiicath  tbc  posterior  border  of  the  corpus  cuilosum, 
kd  uboVC  the  iUr  c  Vnrtio  ad  r/uartutn  vcnlrirulum.  The  anterior  pair,  lh«  Uiihta, 
TC  Ibti  hirger,  oblong  from  before  backwards,  and  of  a  gray  color.  Tho  posterior 
lir,  thtf  testee,  are  hunii.s|ibcrical  in  form,  nn<l  li){hlcr  in  coior  than  the  prcocxliiig. 
pey  are  conneotti<l  on  each  »i<Ie  with  t)ie  tUalamiu  opticuii,  and  oomineucenieDt 
F  tlie  opiio  tnvtg,  by  means  of  two  white  prominent  bands,  termed  iracJiia.  Those 
Uinecting  the  nnl«3  with  the  thalamus  Uiraehia  anleriora)  are  the  larger,  and  iiaita 
llliquely  outwardaL  Thoae  conoectiaK  the  Uiatea  with  the  thalainu.4  are  called  the 
vckia  p^sleriora.  Both  pairs,  in  the  adult,  are  quite  solid,  being  composed  of  white 
latter  extomally.  and  gray  uaatter  within.  These  bodies  are  larger  in  tho  lower 
^imaU  tliaain  man.  In  lishca,  reptiles,  and  birds,  they  arc  only  two  in  number, 
<e  called  the  optic  lohcs,  from  their  connection  with  tho  optic  nerves,  and  are 
>llowin  their  interior;  but  in  mammalia,  they  are  four  in  number,  as  in  man,  and 
^to  solid.  la  the  hunnui  fwluii,  Lbcy  are  developed  at  a  very  early  period,  and 
Qrmalurge  proportion  of  the  cerebral  mass;  at  lirst,  they  are  only  two  tu  OUmbCT, 
I  in  the  lower  inammaliA,  and  hollow  tu  their  interior. 

|Tlje«el>odi«#,frombeIow,roeeivo  white  fibiv-s  from  the  oil  vary  fasciculus  or  fillet; 
(67  are  oImi  connected  with  the  ecrebtdlum,  by  intian.-<  of  a  large  while  cord  oa 
(cU  fide,  t\ii>  proeaaitt  cul  Untet  or  superior  pvduDoles  of  the  cerebollam,  which 
IBS  up  to  the  thalami  from  the  tulwrcnla  quadrigemina. 

[The  valve  of  Vie^iaaena  is  &  tliin  translucent  kmina  of  medullary  substance, 
^etched  between  tho  two  processus  e  cfrdello  ad  t&tea ;  it  covers  in  the  canal 
jlding  fnim  the  third  to  the  fourth  ventricle,  forming  part  of  the  roof  of  the  latter 
hrity.  It  ia  narrow  in  front,  where  it  is  conneetttl  with  tho  tc?tes ;  and  broader 
mind,  at  its  connection  with  the  vcrinifonn  procefis  of  the  cerebellum.  A  slight 
pvated  ridge,  the/mm/wwi,  descends  upon  the  upper  part  of  the  valve  from  tho 
^rpora  quadrigemina,  and  on  either  side  of  it  may  bo  scon  the  fibres  of  origin  of 
B  fourth  nerve.  Its  lower  half  is  covered  by  a  thin  transversely  grooved  lobule 
I  gray  matter  prolonged  from  the  anterior  border  of  the  cerebellum ;  this  is  called 
B  Ungueita  laminata, 

[The  corpora  ifrnkuhta  are  two  small,  flattened,  oblong  musses^  placed  on  the 
^r  side  of  tlte  corpora  quadrigemina,  and  ou  the  un<ler  and  back  part  of  each 
^ie  thalamus,  and  namea,  from  their  jwsiLion,  corpw  ymintlalum  f:xl'mtum  and 
|r7>u4  ymimlaliim  ititemum.  They  are  placed  one  on  the  outi.ir  ami  one  on  the 
^ner  aide  of  ear.h  oniic  tract  In  this  situation,  the  optie  tract  may  he  seen 
ividing  into  two  bands,  one  of  which  is  connected  with  the  external  geniculate  ho<ly 
bd  nates,  the  other  being  connected  with  tho  internal  geniculate  btxly  and  testis. 

I  Sruetore  cf  the  cerebrum.  Tho  white  maitor  of  eacli  hemUphcre  consists  of 
kinds  of  fibres.  1.  Diverging  or  peduncular  fibres,  wnich  connect  tho 
phere  with  the  cord  and  medulla  oblongata,     2.  Transverse  commissural 

bres  which  connect  together  tho  two  hemispheres.   3.  Longitudinal  commissural 

bre^  which  oonncet  distant  parts  of  the  samo  hemisphere. 
The  divrrging  or  p^-inncnlar  Jibm  consist  of  a  main  body,  and  of  certain  aecessoTT 
-bres.  The  imiin  lx«iy  of  fibres  originates  in  the  columns  of  the  cord  and  medulla 
poogata,  and  enters  the  cerebnim  through  tho  crus  cerebri,  whisre  tliey  are 
fnogcd  in  two  bundlcc*,  wparaled  by  the  locus  niger.  Those  fibres  which  form 
Jw  inferior  or  fasciculated  portion  of  the  eras  are  derived  from  the  anterior 
»itiBtd,and.  ascending,  pa-ts  mainly  through  the  centre  of  tho  striated  body;  those 
P  4e  opposite  surface  of  the  crus,  which  Jorm  tho  tegmentum,  arc  derived  from 
•'posterior  pyramid  and  fasciculi  leretes;  ascending,  they  pass,  some  through  the 
""cr  part  of  the  tbalamuti,  and  others  through  both  thalamus  and  corpus  striatum, 
ating  in  ihe^e  bodies  with  each  other,  and  with  the  fibres  of  tbc  corpus 
am,  llio  optic  thalami  also  receive  accessory  fibres  from  tbo  pnxvMtiA  »/ 
.  the  olivary  ^sciculus,  the  corpora  quudrtgeiitina,  and  corpora  genicniata. 


630 


NERVOUS  SYSTEM. 


Some  of  tlio  diverging  fltircs  end  in  tlie  cerebral  ganglin,  whilst  otben ; 
through  and  receive  additional  fibres  from  tliem,  and,  as  ttiey  euier^,  radiate 
the  anterior,  middle,  and  poaterior  lobes  of  the  lieruiiipliere,  decusHnting  again  witb 
the  fibres  of  the  corpus  callosutn,  Iwi'ore  paaiaing  to  the  convoliitious. 

The  Iransiieree  commitsurat  jibrfs  connect  together  the  two  item  isp  he  res  aorow 
the  middle  line.  They  are  formed  by  the  corpus  callosum,  and  the  anterior  and 
porterior  commissures. 

The  hnyitudinal  commissural  fibres  connDct  together  distant  parts  of  the  sane 
hwmiaphcrc,  the  flbr«8  being  disposed  in  a  longitudinal  direction.  They  form  tfae 
fornix,  the  ticniu  scmtcirculari^  and  peduncles  of  tbo  pineal  gUod,  the  stras 
loogitudinulca,  th«  ObnM  of  the  gyrun  toniicutus,  uad  the  t'usciculiu  tmctnuttu. 


CEREHELLUM. 

The  Cerebellum  or  little  brain  is  that  portion  of  the  enceplialoii  whioh  ifl  con- 
tained in  the  inferior  occipital  toasse.  It  is  situated  bencfttn  the  posterior  loW 
of  the  cerebrum,  from  whicn  it  is  separated  by  the  tcniorium.  Ita  average  weighl 
in  the  male  is  b  ok.  4  drs.  It  uttnins  its  maximum  weight  between  the  twenty-^ftii 
Hud  fortieth  years ;  its  ititrcase  in  weight  alWr  the  fourteenth  yoair  being  relatively 
greater  in  the  femnic  th;iti  in  the  male.  The  proportion  between  the  cerebellnni 
and  cerebrum  is,  in  the  mule,  lu  1  to  8}  ;  and,  in  the  fvmule,  n^  1  to  8}.  In  tbe 
infant,  it  is  proportionally  much  smaller  than  in  the  adult,  the  r«ktiou  betwwn 
them  being,  acconiiug  10  Chau.'wier,  between  1  to  13  and  1  to  26;  by  Ooveilhiei 
it  was  found  to  be  I  to  20.  In  form,  the  cerebellum  is  oblong,  flattened  trom 
above  <iownwards,  \U  greativit  diameter  being  from  side  to  side.  It  niea:'um 
from  three  and  a  half  to  four  inehcji  transversely,  from  two  to  two  and  a  half 
indies  from  before  backwards,  being  about  two  inches  thick  in  the  oenlie,  and 
about  six  lines  at  its  cireumference,  the  thinnest  part.  It  con:«i:st8  of  gray  and 
white  matter :  the  former,  darker  Uian  that  of  the  cerebrum,  occupies  the  suriaee; 
the  latter,  the  interior.  The  surface  of  the  cerebellum  is  not  convoluted  like  ibe 
cerebrum,  but  travcrsoil  by  numerous  curved  furrows  or  sulci,  which  vary  in  depth 
at  <Ul!crcnt  parts,  and  correspond  to  the  intervals  between  the  laminie  of  which  iu 
exterior  is  composetl. 

Its  vppcr  iur/ace  (Gg.  270)  is  somewhat  elevated  in  the  median  lioo^  and  ik- 


Pig.  270.— tTppcr  Surfaoo  of  tlie  CorelicUam. 


pressed  towards  its  circnmferonce;  it  consists  of  two  lateral  bemifiplieres.e()niw^ 
fe)gether  by  an  elevated  median  portion  or  lobi^  the  superior  vcnnifom  tproe**- 
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The  median  lol>«  is  tlie  ruii4]iimentnl  port,  and  in  some  aoitns.£^  hb  fishea  and  reptile;^  i 
tba  onlj  part  whicb  exisis;  the  tiemi^heres  being  odditiotu^  and  attainiog  their ' 
xnaximuio  ia  man.  The  hemispherda  are  separated,  in  frotit,  hy  a  duep  nut«li.  the 
■incisura  cerehelii  anterior,  which  encirclea  the  corpora  quadri^mina  behind ;  thojr 
are  also  separated  by  a  similar  notch  behind,  the  t'ncwHra  eervlelll  posterior,  in 
which  is  received  the  upper  part  of  the  falx  cerebeiU.  Tho  superior  vermifurm 
pruucsd  {\ipper  part  of  the  median  lobe  of  the  ocrebellum)^  cxtenus  from  the  notch 
on  tho  anterior  to  that  on  the  ])oi>tcrior  border.  It  is  divided  into  throe  lubes :  the 
lobulu*  ccntraUs.  a  small  lobe,  situated  in  the  incisure  a aicriur ;  iha  monticHltia  een- 
belli,  tlie  ccutrnl  projecting  piirt  of  thu  process;  and  Ihd  commisstira  simplex,  % 
«m.-kll  lobe  near  the  incijiiint  posterior. 

The  tifuicr  tur/aee  of  tho  oiirobcllHra  (fig.  271)  h  RulKlivided  into  two  kteral 
li«!nii.tpherc«  by  a  depremioa,  the  valley,  which  extends  from  before  baelcvards  in 
the  middle  line.  The  latt^ral  heinLspkere.s  are  lodged  in  the  inferior  occipital  fosse ; 
the  median  dei>rc«»ion,  or  valley,  receives  the  hack  part  of  the  medulla  oblongata, 
is  broader  in  the  centre  than  at  either  Extremity,  and  has.  projecting  from  its  floor, 
part  of  the  median  lobe  of  the  cerebellum,  called  the  inferior  verTjti/orm  proccst. 
The  part*  entering  into  the  composition  of  this  body  arc,  from  behind  furwurds,  th« 

Fig.  271.— Dndor  SacfiM  of  tho  CunbcIlaBi. 


timmistura  hrcm's,  situated  in  tho  ineisura  posterior;  in  front  of  this,  a  laminated 
conical  projcctioti,  the  j>y}-amid;  more  anterior,  is  a  larger  eminenco,  the  utnihi, 
I^acod  wrtwecn  the  two  routideil  lobes  which  occupy  the  gidca  of  the  valley,  the 
onyyiala,  and  connvctctl  with  them  by  a  commissure  of  gray  matter,  indented 
(■n  the  satface,  colled  Ihii  fwrowtd  baxvL  In  front  of  the  uvula  is  the  noddle; 
it  ia  the  anterior  giointed  termination  of  the  inferior  vermiform  proocM,  and  projeet* 
wto  the  cavity  of  tiie  fourth  venlriolo;  it  hiis  been  named  by  Malaoarne  the 
'^miaakd  ttihercte.  On  each  side  of  the  nodule  i.->  a  thin  layer  of  wliito  substance^ 
■ttadiod  externally  to  the  flooculufv  and  internally  tt>  the  noilulo,  and  to  a  cotto. 
^*c»ij(ling  part  on  the  opposite  aide;  they  form  together  the/io^tfrior  vietlullary 
**'ui«  or  commissure  of  the  flocculua.  It  ia  usually  covered  in  and  concealed  by 
*^o  amy^alsD,  utd  cannot  be  seen  imtil  those  are  drawn  asid&  This  band  ts 
**'  a  Hcmiluuur  fonn  on  each  side,  its  anterior  margin  being  free  and  eoneavc,  its 
P^'^terior  being  att^iehed  jiut  in  front  of  the  furrowed  band.  Between  it  and  the 
^^aliu  and  uvula  behind,  ijt  a  deep  fossa,  culled  the  twaHov^i  nat  {nidua  Ai'run- 
*»«). 

Za6ei  <^  ihe  txniiellum.  Ewrh  hemisphere  is  divided  into  an  upper  and  a  lower 
{"^^oo  by  the  great  horizontal  fissure,  which  coiiimcncc:t  in  front  at  llie  pon3,and 
P^*»e8  horizontally  ronud  the  free  margin  of  either  hemiiiphere,  backwarda  to  the 
**ddle  line.  From  this  primary  S:«)ure  numerous  secondary  fissures  proceed,  which 
*^panito  the  corcboUum  into  lobes. 


tTpwi  the  appcr  surfuce  of  either  liemispliero  there  are  two  lobe*^  separatod  IV^ffl 
each  oihcr  by  ii  iissure.  Those  are  Liie  anterior  or  xqaore  lobe,  vrliicb  cxtvoiij 
ns  far  buck  Jis  the  piwterior  edge  of  the  vermUbrm  proeeita,  aod  the  pofltcri«>r  or 
eoiniluuur  lob's  which  pin^ea  from  the  tt;rmiiuition  of  the  preceding  to  the  grot 
horizouul  fisxiire. 

L'pon  lli«  uiiiiiT  surfiice  of  either  hemisphere  there  arc  firo  lobes,  separated  ij 
wilci ;  these  mny  he  (Ie*i3ril>e<l  fri>ni  before  hackwarcis.  The  jhcculus  or  ttib-ftdmi' 
cularlobe  is  a  prominent  lurt,  situated  behind  and  below  the  middle  pcduneleoftlie 
cerebellum ;  iw  surface  13  composed  of  gray  matter,  subdivided  into  a  few  !<m»ll 
lamiiue;  it  is  aometiraea  called  the  j/neiimttgastric  lobult,  from  being  eituaied  bs- 
hind  the  pneuinogastrio  nerve.  The  amygdala  or  tonsil  is  situated  on  either  siiie 
of  the  great  median  fissure  or  valley,  ana  projects  into  the  fourth  ventricle.  Tk 
digastric  IoIm:  is  situated  on  the  outside  of  the  tonsil,  being  connected  in  part  with 
the  pyramid.  B«hiiid  the  digastric  is  the  sUndtrr  hhr.,  which  i»  connected  with 
the  back  part  of  the  pyramid  and  the  coinmissura  brevis ;  and  more  posteriorly 
is  the  in/crior  pastcricr  loin,  which  ftl»o  join«  ibe  commissura  brcvis  in  tbo  vallcji 
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The  fourth  ventricle  or  ventricle  of  the  cerebellum  is  tJie  space  between  the  p»^ 
terior  surface  of  the  medulla  oblongata  and  pons  in  front,  and  the  cercbcllmn 
behind.  It  is  lozengeabaped,  being  contracted  above  and  below,  and  broadest 
across  ita  central  part.  It  is  bounded  laterally  by  the  proertfta  e  c«Ttbclh  adiaia 
above,  and  by  the  diverging  posterior  pyramids  and  restiform  bodies  below. 

The  rot)/"  is  arched;  it  is  formed  by  the  valve  of  VimisscHjt  and  ihe  under  suri«« 
of  the  cerubcilum,  which  presents  in  this  fituatiuu  four  small  eminences  or  lobulo, 
two  oeeiipyiiig  the  median  line,  the  nodnlus  and  uvula,  tlie  remaining  twotthe 
aiiivgilalie,  bci'ug  phiced  on  either  side  of  the  uvula. 

I'iic  anterior  boiuidary  urfioor  is  formed  by  the  posterior  duriace  of  the  mednHs 
oblongata  mid  pons.  In  the  median  line  is  seen  Ine  jioMenor  median  fissure;  it 
beciiines  gradually  obliieraMsd  above,  and  lermiiialea  below  in  the  poim  of  tlic 
calaitui.H  M^riptoriu.-*,  foinied  by  the  convergence  of  the  posterior  pyramids.  At  this 
point  is  tlio  orilice  of  a  eliort  canal  terminating  in  a  cui-itftac,  the  remains  of  tlia 
canal  which  extends  in  fa'tal  life  through  the  centre  of  the  cord.  On  each  (ide 
of  the  median  fissure  are  twoslightly  convex  longitudinal  emincnocs,  the  fiuKicnh 
tcrotcs ;  they  extend  the  entire  length  of  the  floor,  being  indistinct  below,  and  rf 
a  grayish  color,  but  well  marked  and  whitish  above  Each  eminence  consists  of 
fibres  derived  from  the  lateral  tract  and  restifonn  body,  which  ascend  to  the  cere- 
brum. Opposite  tbo  erua  ecrelxilli.  on  the  outer  side  of  the  fa»<:ieuli  terete^  1*  » 
small  emincneo  of  dark  gray  substance,  which  presents  a  bluish  lint  through  the 
thin  Ktratum  covering  it;  this  Ls  called  the  tocJttearuli^nt;  and  a  thin  streak  of  the 
same  color  continued  up  from  this  on  either  tiide  of  the  fasciculi  tcrctcs,  as  far  as 
the  top  of  the  ventricle,  ia  called  the  Ixnt'a  m'ttlarea.  The  lower  part  of  the  flow 
of  the  ventricle  is  cro.-aed  by  several  white  transverse  linos,  Unem  tramwn'tr;  thcr 
emerge  from  the  posterior  median  fissure;  some  enter  the  crta  eerebelli.  othei> 
ciittT  the  roots  o)  origin  of  the  auditory  nerve,  whilst  Bome  pass  upwards  aoi 
outwards  on  the  floor  of  the  ventricle. 

The  lining  mtmbrane  of  the  fourth  ventricle  is  continuous  with  that  of  the 
Uiini,  through  lite  aqueduct  of  Sylviua,  and  ita  cavity  communicatea  below  will 
the  9ub-araclinoi<I  space  of  the  brain  and  cord  tlirough  an  aperture  in  tbo  Uyur  of 
pia  mater,  extending  between  the  cerebellum  and  medulla  oblongata.  LalenUIr. 
this  membrane  ia  refieded  outwards  a  short  distance  between  the  cerebeUum  am 
medulla. 

Tho  choroid  pUxtiset  of  the  fourth  ventricle  are  two  in  number;  ibey  »w 
delicate  Vascular  fringes,  which  project  into  the  ventricle  on  each  aide  pejsi^ 
from  the  point  of  tho  Inferior  vermiform  process  to  the  outer  margin  of  iw  re* 
form  bodies. 
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The  gray  nuUUr  in  the  floor  of  tlio  ventricle  oonsiBts  of  a  tolerably  thick 

^ratum,  cuutinuoua  below  with  the  jn^rajr  ooinniissiire  of  the  cord.  wmI  uxtondine 

ip  03  high  as  the  aqueduct  of  Sylvius,  bestdea  Bome  special  deposits  connuct4Hl 

rith  the  roots  of  yriyiii  of  curlain  Dcrvos.     In  the  upper  half  of  th«  ventricle  is 

projoctioa  situated  over  the  nucleus,  from  which  lite  sixth  and  facial  ncrvcti 

£8  a  commoa  origiii.     In  the  lower  half  arc  tlirco  enuBeiiocs  ou  cacli  Mde  for 

i«  roots  of  origiD  of  iho  eighth  and  ninth  nerves. 

SCrueftre,     II  a  vertical  sectiuD  is  made  through  cither  hemisphere  of  ibe  cere- 

pt^lum,  midway  between 

in  centre  uhI  the  superior  I''S-  -T-:.— V«rlic»l  SBCtion  ot  lb»  CondH-lInai. 

'  crmiform  process;  it  will 
found  to  oonsi«t  of  a 
ntr«l  stem  of  white  luat- 
r,  which  coniainit  in  its 
lerior   a  dentate    body. 
rom  the  sur&ce  of  each 
Jiemisphere,   a    series   of 
^latcii  of  medullary  matter 
detached,   wliich,  co> 
ered  with  gray  matter, 
rm  the  laminai:  and  from 
itcrior part iirisc  three 
I  processes  or  ncdun- 
!cs,  auperior,  middle,  and 
'erior,  by  which  it  is  eon- 
lected  with  tlie  re^  of  the 
cephalon. 

The  iHTntnce  arc  about 

n  or  twelve  in  number,  including  those  on  both  surfaces  of  the  cerebellum,  those 

front  being  detached  at  a  right  angle,  and  those  behind  at  an  acute  angle;  as 

cb  lamina  proccciU  outwards,  other  secondary  lamina)  arc  detached  from  it,  and, 

lhe«o,  Wrtiary  Iainiiia<.     The  arrangement  thus  described  gives  to  the  cut 

ir&ce  of  the  organ  a  foliated  apj^sranee,  to  which  the  name  arbor  vita  haa  been 

jven.    Each  lamina  consists  or  white  matter,  covered  externally  by  a  layer  of 

ay  Bubstancc. 

The  white  matter  of  each  lamina  i»  derived  partlv  from  the  central  Atem ;  in 
Idition  to  which  white  fibres  pass  from  one  lamiiia  ti>  uiiotlicr. 
The  gray  matter  resembles  somewhat  the  cortical  subatance  of  the  convolutions, 
[t  oongiHtu  of  two  layers,  the  external  one,  soil  and  of  a  grayish  color,  the  internal 
me,  firmer  and  of  a  rust  color. 

The  corpui  dmlalrim  or  ganglion  of  the  eerfhellum  is  situated  a  little  to  the  iiuor 
lide  of  the  centre  of  the  stem  of  white  matter.  It  consists  of  an  open  bag  or 
Bapsulo  of  gray  matter,  the  section  of  which  prc-sonts  a  gray  dcntutod  outline, 
being  open  at  its  anterior  part.  Il  is  surrounded  by  white  iibre^;  white  fibres 
RTC  lUso  contained  in  it«  interior,  which  issue  from  it  to  join  the  superior  peduncles. 
The  j>etiuncla  of  the  cerebellum,  superior,  middle,  and  inferior,  serve  to  connect 
H  with  tlie  rust  of  the  euccphalou. 

The  anperior  prduncUa  {procrtfus  e  arthrUo  ail  ttata)  connect  the  cerebellum  with 
Ibe  oerebnim;  tlioy  pass  forwards  and  upward*  to  the  testes,  lieneath  which  they 
uoend  to  the  crura  cerebri  and  optic  timiaiiii.  forming  part  of  the  diverging  cere- 
bral ilbrcfl ;  each  pwluncle  forms  part  of  the  lateral  boundary  of  the  fourth 
Veotriele,  and  is  connected  with  its  fellow  of  the  opposite  side  by  the  valve  of 
yiemfetciLs.  The  peduncles  arc  continuous  behind  with  the  folia  of  the  inferior 
tBTmiform  process,  and  with  the  white  fibres  in  the  interior  of  the  corpus  den- 
tstum.  Ikneath  the  corpora  rjuadrigemina  the  innermost  fibres  of  eai-h  jwdunclo 
decussitle  with  each  other,  so  tliat  some  fibres  from  the  right  half  of  the  cereboUiun 
are  continued  to  the  left  half  of  the  cerebrum. 
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The  inferior  peduncles  (processus  ad  medullam)  connect  the  cerebellom  with  the 
medulla  obloDg&ta.  They  pass  downwards  to  the  back  part  of  the  medulla,  and 
form  part  of  the  restiform  Dodiea.  Above,  the  fibres  of  each  process  are  con- 
nected chiefly  with  the  laminra,  on  the  upper  surface  of  the  cerebellum;  and 
below,  they  are  connected  with  all  three  tracts  of  one  half  of  the  medulla,  ani 
through  these,  with  the  corresponding  half  of  the  cord,  excepting  the  pOBterioc 
median  columns. 

The  middle  peduncles  (processus  ad  ponlem),  the  largest  of  the  three,  connect 
together  the  two  hemispheres  of  the  cerebellum,  forming  their  ereat  transTcrae 
commissure.  They  consist  of  a  mass  of  curved  fibres,  which  arise  in  the  lateral 
parts  of  the  cerebellum,  and  pass  across  to  the  same  points  on  the  opposite  side. 
They  form  the  transverse  fibres  of  the  pons  Varolii, 


On  the  General  Anatomy  of  the  Nervea  and  Nervons  Centres,  the  atndent  naj  consult  the 
works  of  Kiilliker,  and  Todd  and  Itowman.  before  alluded  to ;  and  the  Articles  "  Nerre  and  Nerr- 
oua  Centrea,"  in  the  Cjclop.  of  Anat.  and  Physiol.— For  further  inrormation  on  the  DescriptiT? 
Anatomy  of  the  NerTona  Centrea,  consult: — Crovcilhier's  "Anatomie  Descriptive ;"  Todd'i 
"  Descriptive  Anatonij  of  the  Brain.  Spinal  Cord,  and  Ganglions ;"  Herbert  Mayo'a  "  Plates  of 
the  Brain  and  Spinal  Oord;"  and  Arnold'a  "Tabale  Analomicie.  Faacic.  L  Icooea  Cerebri  cl 
Medulls  Spiaalia." 


Cranial  Nerves. 

The  Cranial  Nerves,  nine  in  number  on  each  aide,  include  those  nerves  which 
arise  from  some  part  of  the  cerebro-spinal  centre,  and  are  transmitted  through 
foramina  in  the  base  of  the  cranium.  They  have  been  named  numerically, 
according  to  the  order  in  which  they  pass  out  of  this  cavity.  Their  names  are 
also  derived  from  the  part  to  which  each  is  distributed,  or  from  the  special 
function  appropriated  to  each.  Taken  in  their  order,  from  before  backwards, 
they  are  as  follows : — 


1st.  Olfactory.  -,, 

2d.  Optic.  ^*°- 

3d.  Motor  oculi. 

4th.  Pathetic.  8th. 

5th.  Trifacial  or  Trlgemini. 


Facial  or  Portio  dura. 
Auditory  or  Portio  mollis. 
Glos30-ph  aryn  geal. 
Pneumogastric  or  Par  vagum. 
Spinal  accessory. 


6th.  Abducens.  9tb.      Hypoglossal. 

I^  however,  the  7th  pair  be  considered  as  two,  and  the  8th  pair  as  three  distinct 
nerves,  then  their  number  will  be  increased  to  twelve,  which  is  the  arrangement 
adopted  by  Sommering. 

The  cranial  nerves  may  be  subdivided  into  four  groups,  according  to  the 
peculiar  function  possessed  by  each,  viz.,  nerves  of  special  sense;  nerves  of 
common  sensation ;  nerves  of  motion ;  and  mixed  nerves.  These  groups  may 
he  thus  arranged : — 

1.  Nerves  of  Special  Sense.  2.  Nerves  of  Motion. 

Olfactory.  Motor  oculi. 

Octit!  P-ithetic. 

Auditory  ^^^  °^  ^'^^^  division  of  fifth  {de- 
Part  of  giosso-pharyngeal  (described  ««'J^4   "°'*^'"  *^^  ^^^    "^'^^ 

under  the  eighth  pair,  p.  555).  if  i     ^^ 

Lingual  branch  of  the  fifth  (described  ^bilucens. 

under  the  fifth  nerve,  p.  550).  facial. 

■^  Hypoglossal. 

4.  Mixed  Nerves. 

S.  Nerves  0/  Oomrrum  Semaiitm.  Pneumogastric    (described    under 

the  eigiith  pair,  p.  6o  i ). 
Fifth  (greater  portion).  Spinal  accessory  (described  under 

•Part  of  giosso-pharyngeal.  the  eighth  pair,  p.  560). 

All  the  cranial  nerves  are  connected  to  some  part  of  the  surface  of  the  brain. 
This  is  termed  their  sitperjkial  or  apparent  origin.  But  their  fibres  may,  in  all 
cases,  be  traced  deeply  into  the  substance  of  the  organ.  This  would  form  their 
deep  or  real  origin. 

1.  Nerves  op  Special  Sisnse. 

Olpactobt  Nerve. 

The  First  or  Olpactort  Nerve,  the  special  nerve  of  the  sense  of  smell,  may 
be  regarded  as  a  portion  of  the  cerebral  substance,  pushed  forwards  in  direct 
relation  with  the  organ  to  which  it  is  distributed.     It  arises  hy  three  roots. 

The  external  or  long  root  is  a  narrow  white  medullary  band,  which  passes 
outwards  across  the  fissure  of  Sylvius,  into  the  substance  of  the  middle  lobe  of  the 
Cerebrum,  Its  deep  origin  may  be  traced  to  the  corpus  striatum',  the  superficial 
fibres  of  the  optic  thalamus',  the  anterior  commissure',  and  the  convolutions  of 
the  ialand  of  Beil. 

'  TieuBaeiiB,  Winslow,  Monro,  Majo,  ■  Valentin.  *  Cmveilhier. 
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The  mirldfe  or  ^rrtj/  root  arittcs  from  u  papillii  of  gray  iniitlcr,  tbe 
mammillari^  imbiiUk-il  in  the-  iiiitcrior  lobe,     Tbii!  root  is  prolonged  iniD 
nerve  from  l\w  adjao^nt  |nirl  of  llio  brain,  anil  conliiius  white  fibres  in  its  interio 
vhicti  BTU  couuijctvil  with  the  corpus  .-firintiun. 

Tlic  ijitvmal  or  Mftort  root  is  cumpwed  of  w1iit«  fibres,  wliich  .irise  from  ih 
inner  nnd  baok  part  of  tbe  anterior  lobe,  being  couneot«d,  aixording  to  Fc 
with  llie  loiigilmiimil  fibres  of  tbe  gyrud  fornicatus. 

Tbew  tbrte  rooW  unite,  and  form  a  flat  band,  narrower  in  tbe  middle  thaai 
citbtir  extromity,  and  iL'<  .'iuctu>u  of  a  itomen'bat  ])^i^nloid  Ibrm.  Ii  is  aoU  in  textoi^l 
and  tionlainH  a  ci^nsiderabb'  amount  of  gray  matter  in  ils  ^iib<ilanoe.  As  it  jaaeea 
forwardj^  it  is  coniaiued  in  a  deep  sulcus  between  two  convolutions,  lying  on  the 
noder  surface  of  tbe  anterior  lobe,  on  either  side  of  tbe  longitudinal  fiasure.  sod 
is  retained  in  position  by  tbe  arachnoid  membrane  which  covers  it.  On  reacbia 
the  cribriform  plate  of  tbe  etbmoid  bone,  it  expands  into  an  oblong  ma.<ts  of  grsjri$] 
white  substance,  the  olfactory  bulb.  From  the  unilcr  part  of  this  bulb  arc  give 
oITnumcrouii  tilamcnta,  aljout  twenty  in  number,  which  pa«t  through  the  cribnfon 
foramina,  and  urc  distributed  to  the  mucous  membrane  of  the  uok;.  Each  flhuneiit 
is  iiurrotmded  by  a  tubular  prolongation  from  the  dura  mater  and  piu  matitr;  tbe 
former  being  lost  on  the  periosteum  lining  tbe  nose ;  tbe  latter,  in  lite  ncurilemina 
of  the  nerve,  Tbe  filament^  as  they  enter  the  imres,  are  divisible  into  thr« 
groups:  an  inner  group,  larger  than  lho:w  on  the  outer  wall,  spread  out  over  tiji; 
upper  third  of  the  »ie[)tiim;  a  middle  set,  confined  to  the  rnuf  of  the  nose;  and 
an  outer  set,  which  are  dii^tributed  over  tbe  superior  and  mifblle  turbinated  bonci^ 
and  the  surface  of  the  ethmoid  in  Iront  of  them.  As  the  filaments  descend,  they 
unite  in  a  plexiform  network,  and  become  gradually  lost  in  the  lining  membrane. 
Their  m<xia  of  termination  is  unknown. 

The  olfactory  difliirs  in  structure  from  other  nerves,  in  eotitaining  gray  mntu-f 
in  its  inicrior,  and  being  soft  and  pulpy  in  strueturc.  Its  filanients  are  <iefn.i<.i.i 
in  the  white  substance  of  Schwann,  arc  not  divisible  into  fibrillii-,  and  resemble 
tbe  gelatinous  iibrus  in  being  nucleated,  and  of  n  liucly-grauular  texture. 


Optic  Nkrve. 


1 
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Tlie  Skcoxd  or  Opnc  Nkuvk.  the  special  nerve  of  tbe  sense  of  sight,  i* 

distributed  cxclujiively  to  tbe  eyetiall.   The  nervat  of  opposiie  sides  anj  connct^tei 

together  at  the  commissure;  and  from  the  back  of  tbe  commissure,  they  may  he 

__      _  traced  to  the  brain,  under  the  name  of  the 

Fig.  273,-TI.«  Opllc  NervM  uui  Optic  Trmu.      ^j^.  ^^^^^  ^ 

"""  The  optie  trad,  at  ils  connection  wiUi 

the  brain,  divides  into  two  bands  whidi 
arc  continued  into  the  optie  thalami  the 
corpora  geniculatu,  and  the  corpora 
quadrigomina.  Tbe  fibres  of  origin  in^in 
the  thalamus  may  Iw  traced  partly  from 
its  surface,  and  partly  from  it4  interior. 
From  this  origin,  the  tract  winds  obliquely 
acro»s  the  under  surface  of  the  crus  oercbn. 
in  the  form  of  a  flattened  band,  desitiiuie 
of  neurilemma,  and  is  attached  to  ihe  eras 
by  its  anterior  margin.  It  now  assamea  a 
cylindrical  form,  and,  as  it  pa«s«i  forwaidK 
is  connected  with  the  tabor  cineix^nra,  and 
lamina  ciuerea,  from  both  of  which  it 
receives  fibres.  According  to  Foville,  it 
is  aUo  connected  with  the  ta-jiia  semi- 
circularis,  and  the  anterior  termination  of  tbe  gyrus  forniaitus.  It  finally  joi 
with  the  nerve  of  the  opposite  aide,  to  form  the  optic  oommisiiure. 


y 


^ 


\^ 
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The  eOTraruasure,  somewhat  quadrilateral  in  form,  rests  upon  the  olivary  process 
of  the  sphenoid  bone,  being  bounded,  in  front,  by  the  lamina  cinerea;  behind,  by 
the  tuber  cinereum ;  on  either  side,  by  the  anterior  perforated  space.  Within 
the  commissure,  the  optic  nerves  of  the  two  sides  \mdergo  a  partial  decussation. 
The  fibres  which  form  the  inner  margin  of  each  tract, 

are  contiaued  across  from  one  to  the  other  side  of  the  ^^'iJ^^roptarco^uru^!'"'' 
brain,  and  have  no  connection  with  the  optic  nerves. 
These  may  be  regarded  as  commissural  fibres  (inter- 
cerebral)  between  the  thalami  of  opposite  sides. 
Some  fibres  are  continued  across  the  anterior  border 
of  the  chiasma,  and  connect  the  optic  nerves  of  the 

two  aides,  having  no  relation  with  the  optic  tracts.  ^^^  ■*ir^''^irw— •-« 
They  may  be  re^rded  as  commissural  fibres  between  the  two  retinae  (inter-retinal 
fibres).  The  outer  fibres  of  each  tract  are  continued  into  the  optic  nerve  of  the  same 
side.  The  central  fibres  of  each  tract  are  continued  into  the  optic  nerve  of  the 
opposite  side,  decussating  in  the  commissure  with  similar  fibres  of  the  opposite  tract.' 

The  optic  nerves  arise  from  the  fore  part  of  the  commissure,  and,  diverging  from 
one  another,  become  rounded  in  form,  firm  in  texture,  and  are  inclosed  in  a  sheath 
derived  from  the  arachnoid.  As  each  nerve  passes  through  the  corresponding 
optic  foramen,  it  receives  a  sheath  from  the  dura  mater ;  and  as  it  enters  the  orbit, 
this  sheath  subdivides  into  two  layers,  one  of  which  becomes  continuous  with  the 
periosteum  of  the  orbit;  the  other  forms  a  sheath  for  the  nerve,  and  surrounds  it 
as  far  as  the  sclerotic  The  nerve  passes  through  the  cavity  of  the  orbit,  pierces 
the  sclerotic  and  choroid  coats  at  the  back  part  of  the  eyeball,  a  little  to  the  nasal 
side  of  its  centre,  and  expands  into  the  retina.  A  small  artery,  the  artcria  cen- 
tralis retinae,  perforates  the  optic  nerve  a  little  behind  the  globe,  and  runs  along 
its  interior  in  a  tubular  canal  of  fibrous  tissue.  It  supplies  the  inner  surface  of 
the  retina,  and  is  accompanied  by  corresponding  vema. 

AuDiTOBT  Nerve. 

The  AODITORT  Nerve,  the  portio  mollis  of  the  seventh  pair,  is  the  special  nerve 
of  the  sense  of  bearing,  being  distributed  exclusively  to  the  internal  ear.  The 
portio  dura  of  the  seventh  pair,  the  facial  nerve,  is  the  motor  nerve  of  the  muscles 
of  the  lace.     It  will  be  described  with  the  motor  cranial  nerves. 

The  auditory  nerve  arises  from  numerous  white  striae,  the  linear  transverste, 
which  emerge  from  the  posterior  median  fissure  in  the  anterior  wall,  or  floor,  of 
the  fourth  ventricle.  It  is  also  connected  with  the  gray  matter  of  the  medulla, 
which  corresponds  to  the  locus  cajruleus.  According  to  Foville,  the  roots  of  this 
nerve  are  connected,  on  the  under  surface  of  the  middle  peduncle,  with  the  gray 
substance  of  the  cerebellum,  with  the  flocculus,  and  with  the  gray  matter  at  the 
borders  of  the  calamus  scriptorius.  The  nerve  winds  round  the  restiform  body, 
from  which  it  receives  fibres,  and  passes  forwards  across  the  posterior  border  of 
the  cms  cerebelli,  in  company  with  the  facial  nerve,  from  which  it  is  partially 
separated  by  a  small  artery.  It  then  enters  the  meatus  auditorius,  in  company 
with  the  facial  nerve,  and,  at  the  bottom  of  the  meatus,  divides  into  two  branches, 
cochlear  and  vestibular,  which  are  distributed,  the  former  to  the  cochlea,  the 
latter  to  the  vestibule  and  semicircular  canals.  The  auditory  nerve  is  very  soft 
in  texture  (hence  the  name  portio  mollis),  destitute  of  neurilemma,  and,  within  the 
meatus,  receives  one  or  two  filaments  from  the  facial. 

2.  The  Motor  Cranhal  Nerves. 

Third  or  Motor  Oculi  Nervk. 

The  Third  or  Motor  Ocoli  Nerve  supplies  all  the  raiiscles  of  the  eyeball,  except 
the  Superior  oblique  and  External  rectus ;  it  also  sends  motor  filaments  to  the  iris. 

■  A  ipecimen  of  conKeaital  absence  of  the  opiic  commiesare  la  to  be  found  in  the  Maseum  of 
the  WeBtminater  Hogpit&l. 


CRANIAL  NERVES. 


It  is  a  ratlier  Jai^Ra  nervfi,  of  rounded  form  and  firm  textura  ba%-iag  its  appumt 
origin  from  tlie  inner  surface  of  the  crua  cerebri,  immediately  in  frout  of  Um  pou 
Varolii. 

The  detp  anym  may  be  tracod  into  the  substance  of  tbo  cms,  irhere  scMae  of 
its  fibres  arc  connoctod  with  the  locus  nifrcr;  othura  ruu  downward^  aniopff  It* 
longitudinal  fibres  of  the  jwiis,  wlulst  othurs  usocnd,  to  bo  conoocted  with  the 
taborcula  quadrigcniiiia  imd  valve  of  Yi«UH«cn«.  According  to  Stilling  the 
fibres  of  the  tii^rvu  pierce  the  peduncle  and  locu.i  nig«r,  and  ariae  from  a  gnr 
nuoleu.s  in  the  (lour  of  the  ai|ueilucl  of  Sylvius.  On  emerging  from  the  braiD.  it 
is  invettlcd  iii  n  sheath  of  i>ia  muter,  and  incloi>ed  in  a  prolongatioD  &om  the 
arachnoid.  Il  then  pieroea  the  dura  maltir  on  the  outer  side  of  the  aotcricrr 
diuoid  proceas,  where  ita  serous  covering  ia  reflected  from  it,  and  passoe  along 
the  outer  wall  of  the  cavernous  sinus,  above  the  other  orbital  nor\-cs,  recoiving 
iu  its  course  one  or  two  filamoota  from  the  eavomous  plexus  of  the  sympathetic 
It  then  divides  into  two  branches  which  enter  the  orbit  through  the  spncDoidtl 

fissure^  between    the    two 
Fig.  275. — i[«rtrei  or  tli«  OtUt.   Been  (ram  BboT«.  bendtf  of  the  Kxtemal  rec- 

tus tnuHcle.  <>n  paadDg 
through  the  fiasure,  tbo 
nerve  is  placed  below  the 
fourth,  and  the  frontal  and 
lachrj-mal  brancbca  of  the 
ophthalmic  ncn>-c. 

The  superior  divitim, 
the  smaller,  passes  inwwdi 
across  tbo  optic  nerve,  aod 
supplies  the  Superior  rectn^ 
and  Levator  pRl|)ebr».  ^H 
The  tn/erior  dtviiivt^ 
tbc  larger,  divides  inio 
three  braiietic^,  0»e  paaea 
beneath  the  optio  nerra  to 
the  Internal  rectus;  another 
to  the  Inferior  reottia;  and 
the  third,  the  largctit  of  the 
tliroc,  passes  forwanls.  be- 
tween tnc  lufcrior  and  Ex- 
ternal recti,  lo  the  Inferior 
oblique.  From  the  latter,  a 
short,  thick  branch  is  givea 
off"  to  the  lower  part  of  ifce 
lenticular  ganglion,  forming 
its  inferior  root,  a.s  well  ** 
two  filaroenta  to  llie  Inferior 
rectus.  All  these  brandwB 
enter  the  muscles  (m  their 
ocular  surface. 


Fourth  Nebte. 

FocBTH  or  TRocHt,EAR  nerve,  tbe  smallest  of  the  cranial  ncrvc^  8u])p1icB 
the  Sujterior  oblique  muscle.  It  arises  from  the  uiipor  part  of  the  vidve  of 
Vieussens,  immediately  behind  tbc  testis,  and  divides,  beneath  the  corpora  quwin- 
gemina,  into  two  fasciculi ;  the  anterior  one  arising  ixoni  a  nucleus  of  gray  nuttttf' 
diose  to  the  middle  liu«  of  the  flix>r  of  the  Sylvian  aqueduct ;  the  posterior  ww 
from  a  gray  nucleus,  at  the  M|>per  pari  of  the  iimir  of  the  fourth  ventricle,  clow  W 
tlio  OTJgm  of  tbe  SlUi  nerve.    The  two  norvoa  are  conneotod  together,  at  tfc«r 
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origin,  hy  a  transrcrso  band  of  white  fibres,  wbicli  crosses  the  suHaoo  of  tbe  velum. 
The  nurvc  wimls  roiiini  the  outer  sido  of  the  crus  cerebri,  immudiat^ly  above  the 
pons  ViiroUi,  piercer  tiio  <bin>  iiiiiU:r  in  ihu  frcMj  border  of  thu  tentorium  ccrobeltL 
oeitr  the  prjswrior  cliii'iid  jnocw-s  abuve  t!i«  oval  optioiug  for  the  fifth  ncn-c,  ac 
pnssea  forwards  Uirougli  tlie  outer  wall  of  the  cavcmouB  sinux,  bolow  the  third; 
bat,  as  it  enien  the  orhit,  through  the  sphenoidal  Jl»»urc,  it  boeomc«  the  higlicst  of 
all  the  nervea.  In  the  orbit,  it  paj>iS(»  inwards,  above  the  origin  of  tiie  Le\'ator 
palpebne,  and  finally  enters  tlio  oibiUtl  surface  of  tlie  Superior  oblique  muscle. 

In  the  oat«r  wall  of  the  cavernous  sinus,  tbis  nerve  receives  »ome  filaments* 
from  the  carotid  plexus  of  ihe  svnipathetic.  It  h  not  unfrequent^  blended  with 
the  ophthalmic  divibion  of  the  tilth ;  and  occasionally  (fives  off  a  branch  to  assist 
in  the  Ibrmation  of  the  hichrymal  nerve.  It  alw  gives  off  a  recurrent  branc*  ' 
which  passes  backwards  bclweon  the  larera  of  the  tentorium,  dividing  into  two3 
or  three  filaments,  which  may  bo  traccil  as  far  back  as  tho  wall  of  tuc  lateral 
sinus. 

^1-  3T6.— ItitrTM  of  tbo  Orbit  uut  Optttbalaio  Guiglion.    Sida  liair. 


Sixth  or  Abdccens  Nebte. 

The  Sixth  or  ABDUcExa  Nkrvk  supplies  the  Kxtemal  rectus  muscle.  Its 
apparent  origin  i^  by  several  filaments  from  the  conatricted  part  of  tl;e  corj>us 
pyrHiiiiduIe,  close  to  the  pons,  or  from  the  lower  border  of  the  pons  itself. 

The  tieep  origin  of  this  iiervo  has  been  traced  by  Mayo,  between  the  fhscicali 
of  the  corpus  pyramidale,  to  the  posterior  part  of  the  medulla,  where  Stilliog- 
bas  shown  its  connection  with  a  gray  uuclcns  in  the  floor  of  the  fourth  vcntricleJf 
The  nerve  pierces  the  dura  ma'cr,  iiu mediately  below  the  posterior  clinoid  pro-' 
cess,  lying  in  a  groove  by  the  siile  of  the  Ixxly  of  the  Hplienoid  b«>no.     It  pttssca 
ibnrards  tbrongh  the  cavernous  sinus,  lying  on  tiie  outer  side  of  the  internal 
carotid  artery,  where  it  b  joined  by  several  lilaments  from  the  carotid  plexus,  by 
one  from  Meckel's  ganglion  (BockJ,  and  another  from  the  ophthalmic  nerve.    It 
enters  the  orbit  through  the  sphenoidal  fissure,  and  lies  aoovo  the  ophthalmic 
vein,  from  which  it  is  separated  by  a  lamina  of  dura  mater.     It  then  passes 
between  the  two  heads  of  the  Kxtcraal  rectu^  and  is  distributed  to  that  mofiole 
oa  it«  ocular  surface. 

Relations  op  the  Orbital  Nerves. 

Tbo  above-mentioned  nerves,  as  well  as  the  ophthalmic  division  of  the  fiftli,  as 
they  pass  to  the  orbit,  bear  a  certaia  relation  to  each  other  in  the  cavcrnons 


sinuB,  at  tlie  ^benoidal  fissure  and  in  tfae  cavity  of  the  orbit,  vkicb  will  be  now 
dcscribud. 

Ill  ihtt  cavernous  sintis,  the  third,  fourth,  and  ophthnlmic  division  of  the  fi&b, 
uru  {ikix-d  iu  tim  dara  mater,  furmtn^  th«  outer  wiiU  of  the  ainua  in  numericil 
order.  l)i>lli  from  above  downw-ani»,  and  from  within  otilwarrbi.  The  sirth  oerre 
liis*  al  the  oulcr  sido  of  the  internal  carotid  iirtcry.  As  llicse  nerves  paeu  forvardt 
to  tlie  sphenoidal  ti!*j*ure,  th«  tliird  mid  fifth  norvesbeeoiuadi't-ided;  and  thcnxdi 
approaches  the  rest ;  ko  that  their  relative  poc<ition  Itecomes  considurahlj  chju^ol 

In  the  sphenoidal  jhaure,  ilie  fourth,  and  the  frontal  and  lachrymal  dirijoua 
of  the  ophthalmic,  lie  upon  the  sanio  plane,  the  former  being  most  internal,  the 
latter  external ;  and  thoy  enter  the  oavity  of  the  orbit  above  the  muscles.  Th« 
remaininp;  nerves  enter  the  oibit  betweea  the  two  heads  of  iht-  Exlenial  rectus. 
The  superior  division  of  tho  third  is  the  highest;  beneath  thia,  the  nawnl  branch 
of  the  ufth ;  theu  tlio  inferior  division  of  the  third ;  and  the  sixth  lowest  of  alL 

Jn  f'w  orbit,  the  fourth,  aiid  the  frontal  and  liiehrynml  divisions  of  the  ophthalmic, 
He  on  ihe  wtino  piano  immediately  beneath  the  perioKtenm,  the  founli  nerve  being 
internal  and  rfesiiu;;  on  the  Superior  obliijne,  the  frontal  resting  on  the  Levator 
paJpebrfo,  and  the  laehryinal  on  the  External  rtictii*.  Kext  in  order  coraes  tbe 
superior  division  of  the  third  nerve  lying  intmediately  lieneatli  tho  Snpcrior  rectus, 
and  then  the  najjal  divi.iiou  of  the  tUlh  cnx^ing  the  optic  nerve  from  the  outer  to 
tho  inner  side  of  lliis  canty.  Beneath  these  ia  found  tho  optic  nerve  stirrounded 
in  front  by  the  ciliarv  nerves,  and  having  the  lenticular  ganglion  on  it*  onier 
eide,  between  it  and  the  External  rectus.  Below  the  optic  is  the  inferior  diviaioo 
of  tho  third,  and  the  sixth,  which  Uus  on  tho  outer  side  of  the  cavity. 


Facial  Xkrvk. 


Tho  Facial  NbbVB,  the  portio  dura  of  tho  seventh  pair,  ia  the  motor  Dcrrt 
all  the  muscles  of  the  fiicc,  the  Platyama  and  Buccinator,  It  supplies  also  the 
musdes  of  tho  external  ear,  the  posterior  holly  of  the  Digastric  and  ttio  Sl^lo-hyoid. 
Through  the  chorda  tympani  it  supplies  the  Lingualis ;  by  its  lympaate  bmuch, 
the  Stapedius  and  Lsxator  tympani;  through  the  otic  ganglion,  the  Tensor  tympani; 
and  through  the  eonneeiion  ol  its  trunk  with  the  Vidian  nerve,  by  the  petrosal 
nerves,  it  pmhably  .fiipplies  the  I^evator  palali  and  Azygw*  uviilw.  It  arise*  froii 
the  lateral  tract  of  tho  metlulU  oblynjnit;!,  in  the  groove  between  tlte  olivary  and 
rcj'tifonn  bodies.  Its  deep  origin  may  bo  traced  to  tlie  flixir  of  the  fotirth  ventridci 
where  it  is  connected  with  the  same  nuc!en»  as  the  nixth  nerve.  This  ner^'e  a 
situated  a  little  nearer  to  tho  middle  lino  than  the  portio  mollis,  close  to  tho  lower 
border  of  the  pons  Varolii,  from  which  some  of  iu  lihrea  are  derived. 

Connected  with  this  nerve,  and  lying  between  it  and  tho  portio  mollis,  is  a  saill 
fiisoiculus,  the  portio  \nlrr  duram  ft  molirra  of  Wrisborg.  This  accessory  portio* 
arises  from  the  lateral  column  of  the  conl. 

The  nerve  passes  forwards  and  outwards  upon  the  crus  ccrcbelll,  and  enters  the 

internal  auditory  tuealim  with 
Fig.  £77. — Tlin  Conrsa  And  ConmiRlinnii  nf  |]i«  FmIhI  llig  ftuditorv  nervo.      WiliJS 

K«v«u.iL.T»miK..dU<.ue.  ^j^^  weaius;  the  (acial  Dwre 

lic«  first  to  the  inner  side  of 
the  auditory,  and  then  if  * 
groove  upon  this  nerves  antli* 
connected  to  it  by  one  or  l«* 
filaments. 

At  the  bottom  of  tho  iw*" 
tu.*,  it  enters  the  aquwlnc** 
Fallopii,  and  follows  ibc  KfJ 
pentino  course  of  that  <*?* 
through  the  petrous  port*"* 
of  the  temporal  bone,  from  its  eommenccment  at  tho  internal  meatus  to  its  tf"*"?* 
titm  at  the  stylo-mastoid  foramen.    It  ia  at  liret  directed  outwards  lowanistfte 


I 
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?here  it  forms  a  reddiab  gangUforra  swelling  (intumescentia 

i  is  joined  by  several  nerves ;  bending  suddenly  backwards,  it 
emal  wall  of  the  tympanum,  above  the  fenestra  ovalia,  and 
this  cavity  passes  vertically  downwards  to  the  stylo-mastoid 

■om  this  aperture,  it  runs  forwards  in  the  substance  of  the  parotid 
;  external  carotid  artery,  and  divides  behind  the  ramus  of  the 
wo  priraarv  branches,  temporo-facial  and  cer\'ico-l'acial,  from 
oflset3  are  distributed  over  the  side  of  the  head,  face,  and  upper 
supplying  the  superficial  muscles  in  these  regions, 
ationa  of  the  facial  nerve  may  be  thus  arranged : — 


lal  auditory  meatus  . 
luctus  Fallopii 

)m  the  stylo-mastoid 


With  the  auditory  nerve. 

With  Meckel's  ganglion   by  the  largo 

petrosal  nerve. 
With   the  otic  ganglion  by  the  small 

petrosal  nerve. 
With  the  sympathetic  on  the  middle  me- 
ningeal by  tJie  external  petrosal  nerve. 
With  the  pneumogastric.    ■ 
"        glosso-pbaryngeal. 
"        carotid  plexus. 
"        auricularis  magnus. 
"        auriculo-temporal. 
With  the  three  divisions  of  the  fifth. 


audilory  meatus,  some  minute  filaments  puss  between  the  facial 
»'es. 

'atus  Fallopii,  the  gangliform  enlargement  on  the  facial  nerve 
T  means  of  the  large  petrosal  nerve,  with  Meckel's  ganglion, 
r  root ;  by  a  filament  from  the  small  petrosal  with  the  otic 
.-  the  external  petrosal,  with  the  sympathetic  filaments  accom- 
lle  meningeal  artery  (Bidder).  From  the  gangliform  etdarge- 
o  Arnold,  a  twig  is  sent  back  to  the  auditory  nerve. 
the  Hi ijh-masloid  foramen,  it  sends  a  twig  to  the  pneumogastric, 
sso -pharyngeal  nerve,  and  communicates  with  the  carotid  plexus 
ic,  with  the  great  auricular  branch  of  the  cervical  plexus,  with 
loral  branch  of  the  inferior  maxillary  nerve  in  the  parotid  gland, 
th  the  terminal  branches  of  the  three  divisions  of  the  fifth. 


BrASCHES  of  DlSTBlBrTIOS. 

aquoBductus  Fallopii  i  pn^l'"'        ■ 
'  '^     [  Chorda  tympani. 

(  Stylo-hyoid, 

{Temporal. 
Malar. 
Infra-orbital. 
{Buccal. 
Supra-maxillary. 
Infra-  maxi  1  lary , 

branch  arises  from  the  nerve  opposite  the  pyramid;  it  is  a  amall 
jppties  the  Stapedius  and  Ijixator  tympani  muscles. 


bit 


CRANIAL  NEUTER. 


Tho  Chorda  lympam  ii  ^vcn  ofl*  Trom  tbo  fscial  as  it  posses  vorticallj  Atyn- 
wurds  at  tku  bauk  of  lh«  ivinpimuin,  aboiil  a  quurlcr  uf  nu  iuch  bdurc  il«  cm 
from  Uitf  »Tv!o- mastoid  t'oraiiten.  It  n«cendK  Irom  below  upwardit  in  u  dutisct 
canal,  piirnllcl  wilb  llie  aqua::ductud  Kallopii,  and  enl^rs  lli«  c&Wtv  of  t)ie  trn- 
]>»uuiii  llirough  an  opeoioK  between  the  hiM^e  of  the  pyramid  iind  tlie  atuckmc^ 
of  tlto  membrana  tympani,  and  becomes  invciited  with  mucrouit  membnine.  It 
])as.sec(  forwards  through  the  cavity  of  tho  tympanum,  between  tlie  handle  t>f  tbe 
malleus  and  vertical  ramus  of  the  incus,  to  its  anterior  inferior  angle,  and  emerj^ 
Irom  that  cavity  through  a  foramcu  (tbo  caiud  of  Uuguier)  at  the  inner  sid«  ol 


Fig.  ZTS— Tha  NervM  ot  llie  Softip,  Face,  tnd  Sld«  of  Ui«  Nrck. 
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the  Glaaerian  fl.tsnre.  It  then  dewendg  between  the  two  Pterygoid  mu*:I«*J^' 
inectj!  tho  gustatory  nerve  at  an  acute  angle,  after  communicating  with  which,  rt 
ooeompanics  it  to  the  subtnaxillary  gland ;  it  then  joins  the  subniaxiUary  gang'''* 
and  IcrminKtes  in  the  Linguslia  muscle.  ^ 

T1k5  I'tKtrrior  auricular  nrrvc  arises  close  to  the  stylo- mairtoid  foruiKa>  "" 
pa.'Mcs  upwards  in  front  of  the  mastoid  process,  whorv  t*t  is  joined  bjr  a  filw"* 
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Tom  the  aaricular  branch  of  the  pneumogastric,  and  commnnicates  with  the  deep 
dranch  of  the  auricularta  magnus;  as  it  ascends  between  the  meatus  and  mastoid 
process  it  divides  into  two  branches.  The  auricular  branch  supplies  the  Retra- 
lens  aurem,  and  the  integument  at  the  back  part  of  the  auricle.  The  occipital 
'tranch,  the  larger,  passes  backwards  along  the  superior  curved  line  of  the  occi- 
jital  bone,  and  supplies  the  occipital  portion  of  the  Occipito-frontalis  and  the 
ntegument. 

The  Stylo-hyoid  is  a  long  slender  branch,  which  passes  inwards,  entering  the 
atylo-hyoid  muscle  about  its  middle ;  it  communicates  with  the  sympathetic  fila- 
nents  on  the  external  carotid  artery. 

The  Digastric  branch  usually  arises  by  a  common  trunk  with  the  preceding ;  it 
livides  into  several  filaments,  which  supply  the  posterior  belly  of  the  Digastric ; 
me  of  these  perforates  that  muscle  to  join  the  glosao-pharyngeal  nerve. 

The  Tcmporo-facial,  the  larger  of  the  two  terminal  branches,  passes  upwards 
md  forwards  through  the  parotid  gland,  crosses  the  neck  of  the  condyle  of  the 
jaw,  being  connected  in  this  situation  with  the  auriculo-tcmporal  branch  of  the 
.nferior  maxillary  nerve,  and  divides  into  branches,  which  are  distributed  over 
;he  temple  and  upper  part  of  the  face ;  these  may  be  divided  into  three  sets, 
^mporal,  malar,  and  infra-orbital. 

The  temporal  branches  cross  the  zygoma  to  the  temporal  region,  supplying 
the  Attrahens  aurem  and  the  integument,  and  join  with  the  temporal  branch  of 
the  superior  maxillary,  and  with  the  auriculo-temporal  branch  of  the  inferior 
maxillary.  The  more  anterior  branches  supply  the  frontal  portion  of  the  Occipito- 
frontalis,  and  the  Orbicularis  palpebrarum  muscle,  joining  with  the  supra-orbital 
branch  of  the  ophthalmic. 

The  malar  branches  pass  acrc»s  the  malar  bone  to  the  outer  angle  of  the  orbit, 

where  they  supply  the  Orbicularis  and  Corrugator  supercilii  muscles,  joining  with 

filaments  from  the  lachrymal  and  supra-orbital  nerves ;  others  supply  the  lower 

eyelid,  joining  with  filaments  of  the  malar  branches  of  the  superior  maxillary  nerve. 

The  in/ra-orbiUil,  of  larger  size  than  the  rest,  pass  horizontally  forwards  to  be 

distributed  between  the  lower  margin  of  the  orbit  and  the  mouth.     The  superficial 

branches  run  beneath  the  skin  and  above  the  superficial  muscles  of  the  face, 

which  they  supply,  being  distributed  to  the  integument  and  hair  follicles;  some 

supply  the  lower  eyelid  and  Pyramidalis  nasi,  joining,  at  the  inner  angle  of  the 

""bit,  with  the  infra-trochlear  and  nasal  branches  of  the  ophthalmic.     The  deq> 

''^tnclKS  pass  beneath  the  Levator  labii  superioria,  supply  it  and  the  Levator 

"guli  oris,  and  form  a  plexus  (infra-orbital)  by  joining  with  the  infra-orbital 

r^iKch  of  the  sujterior  maxillary  nerve. 

The  Cervico-faeial  division  ot  the  facial  nerve  passes  obliquely  downwards 
*cl  forwards  through  the  parotid  gland,  where  it  is  joined  by  branches  from  the 
'"^at  auricular  nerve ;  opposite  the  angle  of  the  lower  jaw  it  divides  into 
^o.nches,  which  are  distributed  on  the  lower  half  of  the  face  and  upper  part  of 
'*s  neck.  These  may  be  divided  into  three  seta:  buccal,  supra-maxillary,  and 
'^*»"a-maxillary. 

'Xhe  buccal  tranches  cross  the  Masseter  muscle,  join  the  infra-orbital  branches 
'  ibe  temporo- facial  division  of  the  nerve,  and  with  filaments  of  the  buccal 
'^U.nch  of  the  inferior  maxillary  nerve.  They  supply  the  Buccinator  and  Orbi- 
"^'Oris  oris. 

1'be  supra-maxillary  branches  pass  forwards  beneath  the  Platysma  and  De- 
'*"easor  anguli  oris,  supplying  the  muscles  and  the  integument  of  the  hp  and  chin, 
'^^astomosing  with  the  mental  branch  of  the  inferior  dental  nerve. 

"The  infra-maxillary  branches  run  forward  beneath  the  Platysma,  and  form  a 
■^Hea  of  arches  across  the  side  of  the  neck  over  the  supra-hyoid  region.  One  of 
■^©se  branches  descends  vertically  to  join  with  the  superficial  cervical  nerve  from 
'***  cervical  plexus ;  others  supply  the  Platysma  and  Levator  labii  superioria. 


The  Ninth  or  Hvpoolossal  Nebi-b  is  the  motor  nerve  of  ilie 
arUai  hy  several  filamentt^  from  ten  to  fifteen  in  Dumber,  from  the  groove ' 
the  pymmitial  and  olivary  bodies,  ia  a  (.■oDtinuous  line  with  the  anterior  roots  i 
the  spinal  nerws.  Acconliii)'  to  Stilling;,  these  roots  maj  be  traced  to  a  jfra/ 
nucleus  in  the  Hour  of  the  meilulla  oblongata,  between  the  posterior  median  far 
and  the  nuclei  uf  the  glo«so-phar^ngmil  and  vagus  nerves.  The  filaments  of  ' 
nerve  an;  coUectod  into  two  humlles,  which  Derfonite  the  dura  muU^r  sepantd] 
0l>pa«ite  tl»e  anterior  condyloid  foramen,  ana  unite  togelhiT  after  their  pawag 
tliroQgh  it.     The  nerve  descends  almoctt  vertically  to  a  point  correspoading  wit 
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the  angle  of  the  jaw.  It  i,i  at  first  deeply  seated  beneath  the  internal  carotid  aflo 
internal  jugular  vein,  and  intimatoly  connected  with  the  pnoumugustrio  IW*' 
it  then  paxKC^  forwards  1>etween  the  Vein  and  artery,  and,  descending  the  »«'• 
becomes  «up('rficial  bctow  the  Digastric  muscle.  The  nerve  then  loop«  n>und  tl|' 
occipital  artery,  and  crosses  the  external  carotid  below  the  tendon  of  tlie  Dlprt"* 
muscle.  It  [)a«ce!i  beneath  the  Mylo-hyoid  muscle,  lying  lietwoen  it  aw  tb* 
Hyoglosaus,  and  i-s  connected  at  the  anterior  border  of  the  latter  niuKcie  withtb* 
gustatory  nerve :  it  is  then  cotitiimed  farwards  into  the  Oenio-hyo-glossos  muC" 
w  far  as  the  tip  of  the  tongue,  di^ributing  branohea  to  ito  substdjoca. 


NINTH   OR  HYPOGLOSSAL   NERTE.  6tt 

Branches  of  tliis  nerve  communicate  with  the 

Pneumogastrio.  First  and  second  cervical  nerves. 

Sympathetic  Gustatory. 

The  commimication  with  the  pneumogastrio  takes  place  close  to  the  exit  of  the 
nerve  from  the  skull,  numerous  filamenta  passing  between  the  hypoglossal  and 
second  ganglion  of  the  pneumogastrio,  or  both  being  united  so  as  to  form  one  mass. 

The  communication  with  the  sympathetic  takes  place  opposite  the  atlas,  by 
branches  derived  Irom  the  superior  cervical  ganglion,  and  in  the  same  situation 
it  is  joined  by  a  filament  with  the  loop  connecting  the  first  two  cervical  nerves. 

The  communication  with  the  gustatory  takes  place  near  the  anterior  border  of 
the  Hyo-glossus  muscle  by  numerous  filaments,  which  ascend  upon  it. 

The  branches  o^  distribution  are  the 

Deacendens  noni.  Thyro-byoid. 

Muscular. 
The  Deacendena  nont  is  a  long  slender  branch,  which  quita  the  hypoglossal 
where  it  turns  round  the  occipital  artery.  It  descends  obliquely  across  the  sheath 
of  the  carotid  vessels,  and  joins  just  below  the  middle  of  the  neck,  to  form  a  loop 
with  the  communicating  branches  from  the  second  and  third  cervical  nerves.  From 
the  convexity  of  this  loop,  branches  pass  forwards  to  supply  the  Sterno-hyoid, 
Sterno-thyroid,  and  both  bellies  of  the  Omohyoid.  According  to  Arnold,  another 
filament  descends  in  front  of  the  vessels  into  the  cheat,  which  joins  the  cardiac 
and  phrenic  nerves.  The  descendens  noni  is  occasionally  contained  in  the  sheath 
of  the  carotid  vessels,  being  sometimes  placed  over  and  eometimes  beneath  the 
internal  jugular  rein. 

The  ThyrO'hyoid  is  a  small  branch,  arising  from  the  hypogltfflsal  near  the  pos- 
terior border  of  the  Hyo-glossus ;  it  passes  obliquely  across  the  great  comu  of  the 
hyoid  bone,  and  supplies  the  Thyro-byoid  muscle. 

The  Muscular  branches  are  distributed  to  the  Stylo-glossus,  Tlyo-glossua, 
Genio-byoid,  and  Genio-hyo-glosaus  muscles.  At  the  under  surface  of  the  tongu^ 
namerous  slender  branches  pass  upwards  into  the  substance  of  the  organ, 

3.  Nerves  op  Common  Sensation. 

FiFTn  Nerve. 

The  Fifth  Nerve  {trifacial,  trigeminus)  is  the  largest  cranial  nerve,  and  resem- 
bles a  spinal  nerve,  in  its  origin  by  two  roots,  and  in  the  existence  of  a  ganglion 
on  its  posterior  root.  The  functions  of  this  nerve  are  various.  It  in  a  nerve  of 
fecial  sense,  of  common  sensation,  and  of  motion.  It  is  the  great  sensitive  nerve 
°f  the  head  and  face,  the  motor  nerve  of  the  muscles  of  mastication  (except  the 
Buccinator),  and  its  lingual  branch  is  one  of  the  nerves  of  the  special  sense  of 
*^te.  It  arises  by  two  roots,  a  posterior  larger  or  sensory,  and  an  anterior  smaller 
•^^  niotor  root.  Its  tuperficial  origin  is  from  the  side  of  the  pons  Viirolii,  a  little 
°2arer  to  its  upper  than  its  lower  border.  The  smaller  root  consists  of  three  or 
jpur  bundles ;  in  the  larger,  the  bundles  are  more  numerous,  varying  in  number 
^Ofn  seventy  to  a  hundred;  the  two  roots  ate  separated  from  one  another  by  a 
tew  of  the  transverse  fibres  of  the  pons.  The  deep  origin  of  the  larger  or  sensory 
"^t  may  be  traced  between  the  transverse  fibres  of  the  pons  Varolii  to  the  lateral 
''act  of  the  medulla  oblongata,  immediately  behind  the  olivary  body.  According 
"•  Some  anatomists,  it  is  connected  with  the  gray  nucleus  at  the  back  part  of  the 
^■^edulla,  between  the  fasciculi  teretes  and  reatiform  columns.  By  others,  it  is 
**^dto  be  continuous  with  the  fasciculi  teretes  and  lateral  column  of  the  cord; 
'^d,  according  to  Foville,  some  of  its  fibres  are  connected  with  the  transverse 
Jbres  of  the  pons;  whilst  others  enter  the  cerebellum,  spreading  out  on  the  sur- 
^•^e  of  its  middle  peduncle.  The  motor  root  has  been  traced  by  Bell  and  Retzius 
***  be  connected  with  the  pyramidal  body.  The  two  roots  of  the  nerve  pass  for- 
**rds  through  on  oval  opening  in  the  dura  mater,  at  the  apex  of  the  petrous 


portioa  of  the  temporal  'bone :  h«rc  t!ie  fibres  of  the  larjfcr  root  enter 
semilunur  gaDglion  (Cosiicriaii),  whilo  the  eiDalltr  root  {)iism.is  bcDvatli  llicgMglii 
wilhout  having  v.uy  coTiiivclioii  Willi  it,  imd  juiiui  ouUld^;  tlie  cruiium  wiUi  one 
of  ibo  tniiiks  ilorivtil  In'tu  il. 

Th«  CissEBrAX  yr  Sk«h.i:xaii  Gaxcuon  is  lodged  in  a  doprftwii>n  near  tb 
npux  of  tbe  petroii.s  portion  nf  tlic  tciii|H>ral  himn.  It  i^  of  a  aoinewttnt  cre^weadc 
form,  with  its  convexity  turned  forwards  lu  upper  surface  is  latimateljr  adhe- 
rent to  tbe  dura  mater. 

limtK/ies.  This  pangHon  receives,  on  its  inner  aiJe,  filaments  from  tbe  carotid 
ploxiBof  tUo  iivmpatiiciu;;  and  from  it  some  minute  branches  arc  given  off  to  the  ten- 
torium coroijelli.  and  the  dura  mater,  in  the  middle  foasa  of  tbe  crauitim.  FrO» 
its  anterior  honkr,  which  is  directed  forwards  and  outwards,  tliruo  lurgc  branobca 
pnjccetl;  the  ophtbidmic,  superior  maxillary,  and  inferior  nuixilliiry.  The  tvo 
first  diviHiuiiii  of  ibis  iiurvc  consist  exclusively  of  fibres  derived  frnm  tJ»e  litrgtr 
pool  and  ganglion,  and  are  solely  nerves  of  common  sen«lion.  The  third  or 
inft;rior  maxillary  i.t  conipo!<ed  of  fibre*  from  Iwlii  root*.  This,  therefore,  strictlj 
s)>eaking,  is  tbe  only  portion  of  tbe  (lllb  nerve  which  can  be  said  to  resemble  t 
^ioal  nerve. 

Biu-vcHM  OP  TUB  Fifth  Nerve. 


•™ 


(1.)  Ophthalmic  Nerve, 

The  Ophthalmic,  Ibo  fii-sft  diviwim  of  llio  fifth,  is  a  sensory  nerve.  It  M' 
tbe  eyeball,  ibt;  Wlirvmal  gland,  the  muoou,*  lining  of  the  eye  »nd  nose, 
integnmenl  and  miLicW  of  theeyebrow  and  forehesid  (fig.  275).  ll  is  tJie  snialtett 
of  the  three  diviiiions  of  the  iiUh,  arising  from  tbe  npj>er  part  of  tbe  Ca.sderiu 
ganglion.  It  is  a  short,  fiutlenod  bauil.  about  an  inch  in  length,  which  paiues  for 
warns  along  the  outer  wall  of  tbe  cavernous  sinus,  helow  the  other  nerves,  and 
just  before  entering  tlic  orbit,  through  the  sphenoidal  fissure,  diviik-s  into  three 
branches,  frontal,  lachrymal,  and  nasal.  The  ophthalmic  nerve  is  joined  by  fila- 
mentfi  from  tho  cavernous  pk-xus  of  the  sympathcUe,  and  gives  off  rccurronl 
filatnciilH  which  past)  between  the  layers  of  the  tuntoriuoi,  with  u  brunch  from  ll» 
fourth  nerve.  ' 

Its  branches  are  the  ^| 

Lachrymal,  Frontal.  Kasal,  ^ 

The  Lachrymal  \a  the  sinallegt  of  the  tliri-c  bruncbes  of  the  ophthalmic.  Nd 
unfrequently  il  aKwe.-t  by  two  filiiment*  one  from  tbe  ophlhalmie,  the  other  fp'in 
the  fourth,  and  this.  Swan  consider«i,  us  tbe  ustuti  condition.  Il  imu««cs  fnrnanlj 
in  a  separate  tntie  of  dtirn  mater,  and  enters  the  orbit  through  the  uiurroweM  pan 
of  the  splicnoida!  fissure.  In  this  cavity,  it  runs  along  the  upfier  lK>rder  of  ll* 
External  rectus  muscle,  with  the  lachrymal  artery,  and  is  connected  with  the 
orbiud  branch  of  the  suiwrior  maxillary  nerve.  Within  the  lachrymaJ  gland  tt 
(rives  off  several  filaments,  which  supply  it  and  the  conjunctiva.  Finally  it  picrws 
the  palpebrni  ligament,  und  t^Tininato^  in  tho  integument  of  the  upper  eydi4 
joining  with  filaments  of  the  facial  nerve. 

The  Frontal  is  the  largest  division  of  the  ophtlialmie,  and  may  bo  regarded,  both 
from  its  size  and  direction,  as  the  continuation  of  this  nerve.  It  enters  thi-  orbit 
ubove  the  muscles,  through  the  highest  and  brondctl  part  of  llie  uphcii'iidal  tlit-are, 
and  runs  forwards  alonj;  the  middle  line,  between  tbe  Levator  )iali»-br:i'  and  die 
periosteum.  Midway  between  the  apex  and  ba!*e  of  this  cavity,  it  divides  into 
two  br.anches,  supra-trocblcar  snd  aupra-orbilal. 

The  mpra-irorbkar  brunch,  the  smaller  of  the  two,  passes  inwards,  aliove  ll* 
pulley  of  tbe  Superior  oblique  muscle,  and  gives  off  a  descending  filament,  wiiioli 
joins  with  the  infVa-trochlear  branch  of  the  niwal  nerve.  It  then  escapes  6001 
the  orbit  between  the  pulley  of  the  Superior  oblique  and  the  s\ipra-orbitaI  fomn** 
cun,-cs  up  on  to  the  forehead  close  lo  tbe  bone,  and  ascends  behind  the  Corrogawr 
sujiercili)  ami  Oceipi  to- frontal  is  mnselus,  to  both  of  wllich  it  ia  distri*  '  ' 
&mX\y,  it  is  loBt  in  um  integument  of  the  forehead. 
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The  avpra-orbital  hruTieh  passes  forwards  through  the  supra-orbital  foramen, 
iB(i  gives  oftj  in  this  situation,  palpebral  filaments  to  the  ujiper  eyelid.  It  then 
lacends  upon  the  forehead,  and  terminates  in  muscular,  cutaneous,  and  pericranial 
>raDches.  The  muscular  branches  supply  the  Corrugator  supercilii,  Occipito- 
i-ontalis,  and  Orbicularis  palpebrarum,  joining  in  the  substance  of  the  latter 
nuscle  with  the  facial  nerve.  The  cHtaneom  branches,  two  in  number,  an  inner 
ind  an  outer,  supply  the  integument  of  the  cranium  as  far  back  as  the  occiput, 
rhey  are  at  first  situated  beneath  the  Occipito-frontalis,  the  inner  branch  pcr- 
oTating  the  frontal  portion  of  the  muscle,  the  outer  branch  its  tendinous  aponeu- 
rosis. The  pericranial  hrartilies  are  distributed  to  the  pericranium  over  the 
iroutat  and  parietal  bones.  Tliey  are  derived  from  the  cutaneous  branches  whilst 
beneath  the  muscle. 

The  Nasal-nerve  is  intermediate  in  size  between  the  frontal  and  lachrymal, 
kod  more  deeply  placed  than  the  other  branches  of  the  ophthalmic.  It  enters  the 
orbit  between  the  two  heads  of  tlie  External  rectus,  passes  obliquely  inwards 
across  the  optic  nerve  beneath  the  Levator  palpcbrsa  and  Superior  rectus  muscles, 
to  the  inner  wall  of  this  cavity,  where  it  enters  the  anterior  ethmoidal  foramen, 
immediately  below  the  Superior  oblique.  It  then  enters  the  cavity  of  the  cranium, 
traverses  a  shallow  groove  on  the  front  of  the  cribriform  plate  of  the  ethmoid 
bone,  and  passes  down,  through  the  slit  by  the  side  of  the  crista  gaili,  into  the 
nose,  where  it  divides  into  two  brandies,  an  internal  and  an  external.  The 
interna/  branch  supplies  the  mucous  membrane  near  the  fore  part  of  the  septum 
of  the  nose.  The  external  branch  descends  in  a  groove  on  the  inner  surface  of 
the  nasal  bone,  and  supplies  a  few  filaments  to  the  mucous  membrane  covering  the 
ftre  part  of  the  outer  wall  of  the  nares  as  far  as  the  inferior  s]>ongy  bono;  it 
then  leaves  the  cavity  of  the  nose,  between  the  lower  border  of  the  nasiil  bone  and 
the  upper  lateral  cartilage  of  the  nose,  and,  pasiiing  down  beneath  the  Com- 
pressor naris,  supplies  the  integument  of  the  ala  and  tip  of  the  nose,  joining  with 
tiie  facial  nerve. 

The  branches  of  the  nasal  nerve  are  the  ganglionic,  ciliary,  and  infra- 
trochlear. 

The  gan^Uonic  is  a  long,  slender  branch,  about  half  an  inch  in  length,  which 
Usually  arises  from  the  nasal,  between  the  two  heads  of  the  External  rectus.  It 
Jasses  forwards  on  the  outer  side  of  the  ojitic  nerve,  and  enters  the  superior  and 
Josterior  angle  of  the  ciliary  ganglion,  forming  its  superior  or  long  root.  It  is 
■ometimes  joined  by  a  filament  from  the  cavernous  plexus  of  the  sympathetic,  or 
ftom  the  superior  division  of  the  third  nerve. 

The  long  ciliary  nervts,  two  or  three  in  number,  are  given  off  from  the  nasal 
•sit  crosses  the  optic  nerve.  They  join  the  short  ciliary  nerves  from  tlie  ciliary 
^glion,  pierce  the  posterior  part  of  the  sclerotic,  and,  running  forwards  between 
M  and  the  choroid,  are  distributed  to  the  Ciliary  muscle  and  iris. 

The  in/ra-trochlear  branch  is  given  off  just  as  the  nasal  nerve  passes  through 
the  anterior  ethmoidal  foramen.  It  runs  forwards  along  the  upper  border  of  the 
Internal  rectus,  and  is  joined,  beneath  the  pulley  of  the  Superior  ol>liquc,  by  a 
Hamont  from  the  supra-trochlear  nerve.  It  then  passes  to  the  inner  angle  of  the 
^e,  and  supplies  the  Orbicularis  palpebrarum,  the  integument  of  the  eyelids  and 
sde  of  the  nose,  the  conjunctiva,  lachrymal  sac,  and  caruncula  lacrymalis. 

(2.)  SuPKBiOB  Maxillary  Kebve  (fig.  280), 

The  Superior  Maxillary,  the  second  division  of  the  fifth,  is  a  sensory  nerve. 
Sis  intermediate,  both  in  pcaition  and  size,  between  the  ophthalmic  and  inferior 
*axiliary.  It  commences  at  the  middle  of  the  Casserian  ganglion  as  a  flattened 
J'exiform  band,  and  passes  forwards  through  the  foramen  rotundura,  where  it  be- 
*tBea  more  cylindrical  in  form,  and  iirmer  in  texture.  It  then  crosses  the  spheno- 
"Jaiillary  fossa,  traverses  the  infra-orbitjd  canal  in  the  floor  of  the  orbit,  and  aj)- 
^ra  upon  the  face  at  the  infra-orbital  foramen.     At  its  termination,  the  nerve 
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lies  beneath  tlic  Levator  labn  snperiorU  muscle,  and   lUviilc*  into  n  lean 
branches,  wbieli  jweaii  out  upon  the  side  of  the  nose,  the  lower  eyelid,  and 
tip,  Joining  with  ulaincntji  of  tlic  fAciiil  norve. 

The  brunduM  «>f  this  iiervc  may  be  diviiiod  into  lliree  group* :    1.  Thaw  pii 
off  in  ibc  i<])!ii;ni»-nmxilWy  Iouho.     2.  71ioi<ia  in  tlio  infra-orbital  caiial.     S.  T 
on  the  iiiee. 

[  Orbital. 
Splieno-maxillary  fossa  ^  Spheno-palatine. 
I  Posterior  tlcntaL 
Infra-orbital  canal   .     .     Anterior  deDiaL 
(  Palpebral. 
.     .     .  ■  Niwal. 
(  Labial. 

Tbo  Orbital  hranch  arises  in  tliu  i-plicuo-inaxillary  fo^a,  eatcm  tlie  orbit  by  i 
spbcDo-muxillury  i1ssui\!,  and  divides  ut  tbe  bauk  of  tbut  cavity  into  two  braacli 
tvcnpurnl  and  malar. 

Fig.  260.— Dutrlhulloij  of  Ihi*  Spoeml  nu)  TMri  DItModb  of  the  Fiflb  KrTT« 
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Tbo  temporal  hranch  runs  in  a  groove  along  llie  outor  wall  of  the  orbit  (in  iIk 
malar  bone),  receives  a  branch  of  comTnuniealion  from  tlie  lachrymal,  and,  pa^iu 
through  ft  foramcu  in  tbe  malar  bone,  enters  the  temporal  fossa.  It  aaeoA 
Iteiween  lb«  bone  and  substance  of  tbe  Temporal  muscle,  pierces  this  tnusole  iwl 
the  lemgwral  fascia  about  an  inch  almve  tlic  zygoma,  and  is  distributed  to  tbe 
integument  covering  the  temple  and  side  of  tbe  torebejid,  eommunicating  with  (1» 
&ciai  and  aiirienUi-tciti|H>ral  branch  of  the  inferior  maxillary  nerre. 

The  malar  branch  pusiies  along  the  external  inferior  angle  of  the  orbit,  eneTg" 
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upon  the  face  tbrough  a  foramen  in  tbe  malar  bone,  and,  perforating  tlie  Orbi- 
cularis palpebrarum  muscle  on  the  prominence  of  tbe  cheek,  joins  with  the 
facial.  * 

Tbe  Spheno-palatine  braytchea,  two  in  number,  descend  to  the  spheno-palatine 
ganglion. 

The  Posterior  dental  branches  arise  from  the  trunk  of  the  nerve  just  aa  it  ia 
about  to  enter  the  in&a-orbital  canal;  tbey  are  two  in  number,  posterior  and 
anterior. 

The  posterior  hrajtch  passes  from  behind  forwards  in  tbe  substance  of  the  supe- 
rior maxillary  bone,  and  joins  opposite  the  canine  fossa  with  the  anterior  dental. 
Numerous  filaments  are  given  oS"  from  the  lower  border  of  this  nerve,  which  form 
a  minute  plexus  in  the  outer  wall  of  tbe  superior  maxillary  bone,  immediately 
above  the  alveolus.  From  this  plexus,  filaments  are  distributed  to  the  pulps  of 
the  molar  and  bicuspid  teeth,  the  lining  membrane  of  the  antrum,  and  correspond- 
ing portion  of  tbe  gums. 

The  anterior  branch  IS  distributed  to  the  gums  and  Buccinator  muscle. 

The  Anterior  denial,  of  large  size,  is  given  off  from  the  superior  maxillary  nerve 
just  before  its  exit  from  the  infra-orbital  foramen ;  it  enters  a  special  canal  in  the 
anterior  wall  of  the  antrum,  and  anastomoses  with  the  posterior  dental.  From 
this  nerve  some  filaments  are  distributed  to  the  incisor,  canine,  and  first  bicuspid 
teeth ;  others  are  lost  upon  the  lining  membrane  covering  the  fore  part  of  the 
inferior  meatus. 

The  Palpebral  branches  pass  upwards  beneath  the  Orbicularis  palpebrarum. 
They  supply  this  muscle,  the  integument,  and  conjunctiva  of  the  lower  eyelid, 
joining  at  the  outer  angle  of  the  orbit  with  the  facial  nerve  and  malar  branch  of 
the  orbital. 

The  Nasal  branches  pass  inwards;  they  supply  the  muscles  and  integument  of 
the  side  of  the  nose,  and  join  with  the  nasal  branch  of  the  ophthalmic. 

The  Labial  branches,  the  largest  and  most  numerous,  descend  beneath  the  Leva- 
tor labii  superioria,  and  are  distributed  to  the  integument  and  muscles  of  the  upper 
lip,  the  mucous  membrane  of  the  mouth,  and  labial  glands. 

All  these  branches  are  joined,  immediately  beneath  the  orbit,  by  filaments  from 
the  facial  nerve,  forming  an  intricate  plexus,  the  infra-orbital. 

(8.)  Infebiob  Maxillary  Nebve. 

The  I.VFERIOB  Maxillary  Nerve  distributss  branches  to  the  teeth  and  gums 
of  the  lower  jaw,  the  integument  of  the  temple  and  external  ear,  tbe  lower  part 
of  the  face  and  lower  lip,  and  the  muscles  of  mastication :  it  also  supplies  the 
tongue  with  one  of  its  special  nerves  of  the  sense  of  taste.  It.ia  tbe  largest  of 
the  three  divisions  of  the  fiftb,  and  consists  of  two  portions,  the  larger  or  sensory 
root,  proceeding  from  the  inferior  angle  of  the  Casserian  ganglion ;  and  tbe  smaller 
or  motor  root,  which  passes  beneath  the  ganglion,  and  unites  with  the  inferior 
maxillary  nerve,  just  after  its  exit  through  the  foramen  ovale.  Immediately 
beneath  the  base  of  the  skull,  this  nerve  divides  into  two  trunks,  anterior  and 
posterior. 

The  Anterior  and  smaller  division,  which  receives  nearly  the  whole  of  the  motor 
root,  divides  into  five  branches,  which  supply  the  muscles  of  mastication.  They 
are  the  masseteric,  deep  temporal,  buccal,  and  pterygoid. 

The  masseteric  branch  passes  outwards,  above  the  External  pterygoid  muscle,  in 
front  of  the  temporo- maxillary  articulation,  and  crosses  the  sigmoid  notch,  with 
the  masseteric  artery,  to  the  Masseter  muscle,  in  which  it  ramifies  nearly  as  far  as 
its  anterior  border.  It  occasionally  gives  a  branch  to  the  Temporal  muscle,  and 
a  filament  to  the  articulation  of  the  jaw. 

The  deep  temporal  branches,  two  in  number,  anterior  and  posterior,  supply  the 
deep  surface  of  the  temporal  muscle.  Tbe  posterior  branch,  of  small  size,  is 
placed  at  the  back  of  the  temporal  fossa.     It  is  sometimes  joined   with  the 


masseteric  branch.  The  anttn'or  hraneh  is  reflected  upwards,  at  the  ptei^goid 
ridgu  of  the  Kpbcnoi<l,  to  the  iroiit  of  cli«  umijmral  fo«sa.  U  is  occasioQaUy  joined 
witTi  tli«  buccal  nifrve. 

The  buccal  branch  pierces  the  External  pterygoid,  and  pasaes  do»-ni*«rdit 
beoeatli  the  inner  sur&ce  of  the  coronoid  process  of  the  lower  jaw  or  throagli  tlic 
fibres  of  the  Temporal  muscle,  to  reach  tlic  sur^o  of  the  Buouinator,  upon  vhkh 
it  di\-idos  into  a  superior  and  on  inferior  hntnch.  It  gives  a  branch  to  the  External 
pterygoid  during  ita  passage  through  this  muscle,  aud  a  few  aecvuding  fiUments 
to  tbe  Tehiporal  muscle,  ono  of  which  occasiomilly  joins  with  the  anterior  bnncli 
of  the  deep  temporal  nerve  The  npiicr  bmnck  supplies  the  integument  and  nppcT 
part  of  the  Buccinator  muscle,  joining  with  the  faeial  nerve  round  the  facial  veil. 
The  louM-  braiich  passes  furwarilK  to  the  angle  of  the  mouth:  eupplies  the  integu- 
ment and  Buceiuatur  muscle,  us  well  as  the  mucous  membrane  lining  its  iuiicr 
surfnc<;^  joi'iing  with  the  facial  nerve. 

The  pterygoid  bmnchrs  are  two  in  number,  one  for  each  Pterygoid  mojwU: 
The  brastch  tn  the  Internal  pteryjoid  \»  long  and  blender,  and  yos»«n  inwards  to 
enter  the  deep  surface  of  the  mutele.  This  nerve  \».  itilitnatefy  conneitted  at  ite 
origin  with  the  otio  ganglion.  The  branch  to  the  fCxlernal  pterygoid  is  moel 
freqnonlly  derived  from  tfie  buccal,  but  it  may  be  given  oft'  separately  from  tbe 
anterior  trunk  of  the  nerve. 

The  Posttriar  and  larger  dmtion  of  the  inferior  maxillary  nervo  also  receivw 
a  few  fllamentfi  from  the  motor  root.  It  divides  into  three  branches  anriculO' 
temporal,  gustatory,  and  inferior  denbd. 

The  Auriculotemporal  Nervh  generally  arises  by  two  roots,  between  whtcb 
passes  the  middle  meningeal  artery.  It  passes  backwards  beneulh  the  Exteml 
pterygoid  muwle  to  the  inner  side  of  the  artieulatiou  of  the  lower  jaw.  It  tfaet 
turns  upwards  with  the  temporal  artery,  between  the  external  ear  and  condyle  of 
tlie  jaw,  under  cover  of  the  jxirotid  gland,  an<3,  craping  from  beneath  this  stnw- 
ture,  divides  into  two  temporal  branches.  The  posttrivr  temporal,  the  smaller 
of  tlie  two,  supplies  the  Attrahens  aurein  muscle,  and  is  distributed  to  the  upp« 
part  of  the  pinna  and  the  neighboring  intirgtiment.  The  aitirrior  trmponti 
accompanies  the  temporal  artery  to  the  verle-x  of  the  skull,  and  supplios  tlie 
integument  of  the  temporal  region,  communicating  with  the  facial  uerve. 

The  auriculo-tcmporal  nerve  has  bmnrhes  of  atmtnunicatitm  with  the  fcoal 
and  otie  ganglion.  Those  joining  the  facial  nerve,  usually  two  in  number,  pw 
forwards  r>ehin<l  the  neck  of  the  condyle  of  the  jaw.  and  join  this  nerve  at  iLe 
posterior  bonier  of  the  Ma^wctcr  muscle.  They  form  one  of  the  principal  hranchos 
of  communi«itii>n  Ijetween  tlie  facial  and  the  fifth  nerve.  The  filaments  of  com 
munioation  with  the  otio  gangllou  are  derived  from  the  cummeuoemeDt  of 
aurioulo- temporal  nerve. 

The  aurictilar  branches  are  two  in  nnmbcr,  inferior  and  superior.  The  inftrit 
aurkular  arises  behind  the  articulation  of  ttie  jaw,  and  is  distributed  to  tbc  ear 
hclow  the  c-ttemal  meatus ;  other  filaments  twine  round  the  internal  maxillary 
artery,  and  communicate  with  the  aympatlietic.  The  guperior  aurimlar  ari»» 
in  front  of  the  internal  ear,  and  supplies  tbe  integument  covering  the  tragus  aiui 
pinna. 

Hrattehes  to  Ote  mealtia  a'tdllnriut,  two  in  number,  arise  from  the  point  of  com- 
munication  between  tlie  temporo-aurieular  and  facial  nervo^  and  are  dislributol 
to  tl)c  meatus. 

The  braivh  to  the  temporo-maxillart/  ariicuhtion  is  usually  derived  ttoax  tlic 
auricuIo-tcrnjKjral  nerre. 

The  parnhd  branches  supply  the  parotid  gland. 

The  OcsTAToay  or  LiUGfAL  Kbuvk  (fig.  2t!0),  one  of  the  special  nerves  of  ihc 
sense  of  taste,  supplies  the  papillte  and  mucous  membrane  of  the  (onguo.  It  ^ 
deeply  placed  throughout  the  whole  of  ita  course.  It  lies  at  first  benrtlh  ih* 
External  pterygoid  muscle,  togi-llii-r  with  the  inferior  dental  nerve,  being  plaufJ 
to  the  inner  side  of  the  latter  nervi:^  and  is  occasionally  joinod  to  it  by  a  braetJi 
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which  croases  the  internal  maxillary  artery.  The  chorda  tympani  also  joins  it 
at  an  acute  angle  in  this  situation.  The  nerve  then  passes  between  tiie  Internal 
pterygoid  muscle  and  the  inner  side  of  the  ramus  of  the  jaw,  aifd  crosses  obliquely 
to  the  side  of  the  tongue  over  the  Superior  constrictor  muscle  of  the  phiirynx,  anil 
between  the  Stylo-glossua  muscle  and  deep  part  of  the  submaxillary  gland ;  the 
nerve  lastly  runs  across  Wharton's  duct,  and  along  the  side  of  the  tongue  to  its 
apex,  being  covered  by  the  mucous  membrane  of  the  month. 

Its  branches  of  communication  are  with  the  submaxillary  ganglion  and  hypo- 
glossal nerve.  The  branches  to  the  submaxillary  ganglion  are  two  or  three  ic 
number ;  those  connected  with  the  hypoglossal  nerve  ibrm  a  plexus  at  the  anterior 
margin  of  the  Hyo-glossus  muscle. 

Its  branches  of  distribution  are  few  in  number.  They  supply  the  mucous  mem- 
brane of  the  mouth,  the  gums,  the  sublingual  gland,  the  conical  and  fungiform 
papiihe  and  mucous  membrane  of  the  tongue,  the  terminal  filaments  anastomosing 
at  the  tip  of  this  organ  with  the  hypoglossal  nerve. 

The  Inferior  Dental  is  the  largest  of  the  three  branches  of  the  inferior 
maxillary  nerve.  It  passes  downwards  with  the  inferior  dental  artery,  at  first 
beneath  the  External  pterygoid  muscle,  and  then  between  the  internal  lateral 
ligament  and  the  ramus  of  the  jaw  to  the  dental  foramen.  It  then  passes  forwards 
in  the  dental  canal  in  the  inferior  maxillary  bone,  lying  beneath  the  teeth,  as  far 
as  the  mental  foramen,  where  it  divides  into  two  terminal  brandies,  incisor  and 
mental.  The  incisor  branch  is  continued  onwards  within  the  bone  to  the  middle 
line,  and  supplies  the  canine  and  incisor  teeth.  The  rnental  branch  emerges  from 
the  bone  at  the  mental  foramen,  and  divides  beneath  the  Depressor  anguli  oris 
into  an  external  branch,  which  supplies  this  muscle,  the  Orbicularis  oris,  and  the 
integument,  communicating  with  the  facial  nerve;  and  an  inner  branch,  which 
ascends  to  the  lower  lip  beneath  the  Quadratus  menti  and  supplies  this  muscle  and 
the  mucous  membrane  and  integument  of  the  lip,  communicating  with  the  facial 
nerve. 

The  branches  of  the  inferior  dental  are  the  mylo-hyoid  and  dental. 

The  Mylo-hyoid  is  divided  from  the  inferior  dental  just  as  that  nerve  is  about 
to  enter  the  dental  foramen.  It  descends  in  a  groove  on  the  inner  surface  of  the 
ramus  of  the  jaw,  in  which  it  is  retained  by  a  process  of  fibrous  membrane.  It 
supplies  the  cutaneous  surface  of  the  Mylo-hyoid  muscle,  and  the  anterior  belly 
of  the  Digastric,  occasionally  sending  one  or  two  filaments  to  the  submaxillary 
gland. 

The  DeiUal  branches  supply  the  molar  and  bicuspid  teeth.  They  correspond  in 
number  to  the  fangs  of  those  teeth ;  each  nerve  entering  the  orifice  at  the  point 
of  the  fang,  and  supplying  the  pulp  of  the  tooth. 

Two  small  ganglia  are  connected  with  the  inferior  maxillary  nerve:  the  otic, 
with  the  trunk  of  the  nerve;  and  the  submaxillary,  with  its  lingual  branch,  the 
gustatory. 

Ganglia  connected  ttith  the  Fifth  Nerve. 

Connected  with  the  three  divisions  of  the  fifth  nerve  are  four  small  ganglia, 
which  form  the  whole  of  the  cephalic  portion  of  the  sympathetic.  AVith  the  first 
division  is  connected  the  ophthalmic  ganglion ;  with  the  second  division,  the  spheno- 
palatine or  Meckel's  ganglion;  and  with  the  third,  the  otic  and  submaxillary 
ganglia.  These  ganglia  receive  sensitive  filaments  from  the  fifth,  and  motpr  and 
sympathetic  filaments  from  various  sources ;  these  filaments  are  called  the  roots  of 
die  ganglia.  The  ganglia  are  also  connected  with  each  other,  and  with  the 
cervical  portion  of  the  sympathetic. 

(1.)  Ophthalmic  or  Ciliabt  Ganglion. 

The  Ophthalmic,  Lenticular  or  Ciliary  Ganglion  (fig.  276)  is  a  small, 
quadrangular,  flattened  ganglion,  of  a  reddish-gray  color,  and  about  the  size  of  a 


pin'a  head,  situated  at  the  back  part  of  tlic  orbit  between  tlic  optic  nerve  and 
Bxtcmul  rectus  muselv,  gencnilly  IviDg  on  tJie  outor  side  of  llie  oplitlialmic  arterr. 
It  is  inclosed  iu  a  qiuiiitity  of  liMM  lat,  wbich  makes  its  dissection  soiiwwliiit 
difficult. 

It*  brancfia  of  a>mmunical{i>n,  or  its  rmta,  are  three,  all  of  vliicli  enter  it* 
posterior  border.  Ooti,  the  long  root,  ia  derived  Irom  the  nasal  brancl)  of  tbe 
oplitltulmii;,  and  joins  it«i  superior  angle.  Another  branch,  tbe  short  root,  is  a  slion 
thick  nerve,  itccasionally  divided  into  two  parts ;  it !»  derived  IVoin  that  branch 
of  tiie  third  nerve  which  supplies  tbe  Inferior  oblitiue  nmsele,  and  is  counecied 
with  tbe  inferior  angle  of  tbo  ganglion.  A  third  branch,  the  sympathetic  root,  if  a 
slender  filament  from  the  cavernous  ])lexu8  of  the  eynipathctic.  This  is  ocoasioii- 
ally  blended  with  iho  long  root,  and  sometimes  passiis  to  the  gnogUon  BCparat«ly, 
According  to  Tiedomann,  this  gangUou  rocoivea  a  filament  of  communication  Ihm 
the  epbeno-palntiim  ganglion. 

It«  bratickti  of  di^lribulion  are  tbo  short  ciliary  nerves.  These  consist  of 
ten  to  twelve  delicate  filaments,  which  arise  from  the  fore  part  uf  the  ganglion  i 
two  bundleic.  oi.iuucct«<i  with  its  superior  and  inferior  angles ;  the  npjier  bundle 
consisting  of  four  fihunenta,  and  the  lower  of  six  or  seven.  Tiiey  run  forwards 
with  the  ciliary  arteries  in  a  wavy  course,  one  set  above  and  the  olher  below  tbe 
optic  nerve,  ]>ierce  the  si:lerotic  at  tbe  back  part  of  the  globe,  pass  forwards  in 
delicate  grooves  on  its  inner  surface,  and  are  distributed  to  tbe  Ciliary  muscle  and 
iris.  A  small  filament  is  described  by  Tiedemann,  penetrating  tbe  optic  nem 
with  the  artcria  centralis  rctinro. 
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(2.)  Spuksopalatisb  Ganguojt. 

Tbo  Spheno-palatin-k  Ganglion'  or  Meckel's  Gaxqlton  (6g.  281)^  the  la; 
of  tbe  cratiiiil  gun<;lia.  is  deeply  placod  in  the  sphi;no- maxillary  fossil,  close 
sphcno-palatiiic  foramen.     It  is  triangular  or  heart-shaped  in  form,  of  a  re<ldisli 

g-ay  color,  and  pliiccd  mainly  behind  the  palatine  branches  of  the  sujx-rior  maxil- 
ry  nervf,  at  the  point  where  the  sympatfielic  root  joins  the  ganglion.  It  con«- 
qucnlly  iloe.-*  not  involve  those  nerves  which  puss  lo  the  palate  and  nost  Like 
other  ganglia,  it  paeuies^s  a  motor,  a  sensory,  and  a  sympathetic  root,  tis  motor 
root  is  derived  from  the  facial,  through  the  Vidian;  it«  nensory  rwit  from  tbe  fifth; 
and  its  sympathetic  root  from  the  carotid  plexus,  through  the  Vidian.  In  brancbeg 
are  divisible  into  four  groups;  ascending,  which  pass  to  the  orbit;  de(«cending,  to 
the  palate ;  inlcrnat.  to  the  nose ;  and  |>oBterior  branches  to  the  pharynx. 

The  Ascending  brajich^a  are  two  or  three  delicalc  filaments,  wbich  enter  tbe  orbit 
by  the  sjjlieiio.miixillai'v  fissure,  and  supply  the  periosteum.  Arnold  dcscril-cs  and 
delineates  the.'iu  brunches  as  descending  to  the  optie  nerve;  on<^  to  tbo  sixth  nerve 
(Bock);  mid  one,  to  the  ophlhalmiu  ganglion  (Tiedemann). 

The  DfM-fuilliKj  tiT  Palatine  brtincfu-j<  are  distributed  to  the  roof  of  the  mouth, 
the  soft  palate,  ton.*jl,  and  lining  membrane  of  the  nose.  They  are  almost  a  direct 
continuation  of  the  spheno- palatine  branehea  of,tbe  superior  tnaxilUry  nerve,  ancl 
arc  three  in  number,  anterior,  middle,  and  posterior. 

The  anterior  or  largo  palatine  nerve  descends  through  the  posterior  palatiDO 
canal,  emerges  upon  the  bard  palate,  at  the  posterior  paistine  foramen,  ana  passes 
forwards  through  a  groove  in  the  hard  palate,  nearly  as  far  as  the  incisor  teeth. 
It  supplies  the  guiiis,  the  mucous  membrane  and  gUnds  of  the  hard  palate,  and  com- 
municates in  front  with  the  termination  of  the  nasopalatine  nerve.  While  in  iho 
poetorior  palatine  canal,  it  gives  off  inferior  nasal  brunchos,  which  cuter  the  nose 
through  oijcnings  in  the  palatc-bonev  and  ramify  over  the  middle  mesitus,  i\nA  the 
middle  and  inlerior  spongy  bones;  iind,  at  iis  exit  from  the  canal,  a  palati 
brunch  is  distributed  to  both  surfaces  of  the  soft  palate. 

The  middle  or  external  palatine  nerve,  descends  in  the  same  canal  lU  tbe 
ceding,  to  the  posterior  palatine  foramen,  distributing  branches  to  tbe  o' 
tonsil,  an<l  soft  palate.     It  is  occasionally  wanting. 


SPnEXO-PALATINE  QAKGLIOX. 
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The  jMwtn-ior  or  emnll  pulatine  nerve  (Ieso«ni1s  with  u  snuill  itrtery  tlirougb 
thu  ritiuill  poelorior  pulHtiiii;  c&nai,  ein«rgitig  hy  n  »e[iiiratti  opening  beliiiul  the 
posterior  )>it!Atine  fortunen.  It  nuppIicH  Uie  Levator  jiulati  and  Azj'goa  UTuJaa 
muscles^  the  aoH  pialate,  tonsil,  and  uvula. 

The  IiUemal  bmncAet  are  dititributed  to  the  septum,  and  outer  wall  of  the  naaall 
fbssffi.     They  are  the  superior  nasal  (auterior),  and  the  naso-paiatino. 

The  auperior  nasal  branches  (anterior),  four  or  five  in  numlier,  enter  the  back 
part  of  the  nasal  fossa  by  the  sphcno-pakiiuo  foramen.    Thoy  supply  the  mucous.' 
membntnc,  covering  the  superior  and  middle  spongy  bones,  and   that   lining' 
Uie  posterior  elhinuidul  wlla,  a  few  bciiig  prolouged  to  the  upper  and  back  part 
of  the  svptuio. 

The  nofo-pilatine  Ttervi  (Cotunnitis)  enters  the  niunl  ibesa  with  the  other 
nasal  nerves,  and  pa.'(.<<e8  inwards  aerosn  the  roof  of  the  nose,  below-  the  oriSco 
of  the  sphenoi<Ul  sinu*,  to  reotth  the  septum;  it  then  runs  obliquely  dtiwnwards 
and  forwi'ardd  ^ong  tlie  lower  part  of  the  septum,  to  the  anterior  palatine  foramen, 
lying  between  the  periosteum  and  mucous  membrane.  It  descends  to  the  roof  of  1 
the  mouth  by  a  distinct  canal,  which  opens  below  in  the  anterior  palatine  fossa;  | 
the  right  nerve,  also  in  a  separate  canal,  being  posterior  to  the  lell  one.  In  tho 
moutli,  they  become  united,  and  supply  the  mucous  mcrnhrsne  behind  the  incisor 
teetli,  joining  with  the  anterior  palatine  nerve.  It  occasiuoally  turuishcs  a  few 
unall  filaments  to  the  mucous  membrane  of  the  septum. 

Vig.  201.— Tli«  Spliuio-palatlne  Okngtiou  aud  its  Braucbci. 
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The  Posterior  hroncJia  arc  the  Vidian  and  pli«rynge»l  or  pterygo-palatinc. 

The  Vidian  arises  &om  the  back  part  of  the  spheno-palBtine  gangHou.  paiscs 
through  the  Vidian  canal,  enters  the  carlilage  filling  in  the  foramen  hieerum  basis 
cranii,  and  divides  into  two  brandies,  the  larj^e  petrosal  aud  the  carotid.  In  it« 
course  along  the  Vidian  cnna],  it  distributes  a  few  filaments  to  the  lining  membrane 
at  the  back  part  of  the  roof  of  the  no(<e  and  septum,  and  that  covering  the  end 
o(  the  Eustachian  tube.     These  are  upper  posterior  nasal  branches. 

Tbe  ifwift  p^roaal  branch  (n&mis  pAmsiLs  titjierjicialiii  major)  enters  the  cranium 
through  the  foramen  laeemm  basis  cranii,  having  pierced  the  cartilaginous  sub- 
stance filling  in  thi^  aperture    It  runs  beneath  the  Casserion  ganglion  ami  dura 
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pru'a  Iifad,  situaUid  ut  the  buck  part  of  the  orliit  between  the  optic  nerve  andlla 
ilixternul  ructUM  inuncle,  generallv  lying  on  tite  oater  side  c^  the  ofththalmic  anen. 
It  h  inclose^l  iu  u  tjuiintlty  oi'  loose  fat,  which  makes  ita  dissecdon  sometldl 
diniiiult. 

Its  branches  of  cfimmwnitalion.  or  ita  woto,  arc  three,  all  of  which  enter  ilt 

posterior  border.     One,  the  long  root,  is  dt-rivtid  from  the  niiaal  branch  of  the 

ophthalmic,  and  joins  its  supnior  angle.    Another  branch,  th«  short  root,  is  a  ahon 

thick  nerve;  occa&ionallv  divided  into  two  parts ;  it  is  derived  from  that  Usncli 

of  the  third  uor\'o  which  supplies  tlio  Inferior  oblique  muscle,  and  is  connected 

with  the  inferior  angle  of  the  gnngliou.   A  third  branch,  the  sympathetic  rocrt,  in 

slender  filament  from  the  eavenious  plexus  of  the  sympathetic.     This  is  oe^ksioo- 

ally  blended  with  the  loii;^  root,  unci  sonietimes  pas.ses  lo  the  ganglion  Ktparatcij. 

According  to  Tiedeniauu,  thia  gaughon  receives  u  filament  of  eommunieatioDfrun 

the  ^pheiio-palntine  f^iiglion.  ^ 

Its  hrmichta  of  di/ilriliulion  are  the  short  ciliary  nerves.     Tlje«  consist  of  froii    ' 

ten  to  twelve  delicate  filaments  which  arise  fyom  the  fore  part  of  the  gnnglion  in    ^' 

two  bundles,  connected  with  its  superior  and  inferior  angles;  the  npixr  bundlp 

jjonsisting  of  four  filaments,  and  the  lower  of  six  or  seven.     They  run  forwards 

mr'E^^b^^ianr  artcriea  in  a  wavy  conrso,  one  set  above  and  the  other  below 

pterygoid  nefi[-w«a.)Jn»-i«;lcrotic  at  the  back  part  of  the  globe,  pass  forwards 

rior  mnxilhirvnervo, at  llie  point  .. ut,.- ^       4:~.--i,„|„j  lotWriluirv  muscle 

int^ntiy.  with  the  eartdaginous  part  of  the  Kustacmau  tube,  aiiu  .-, 

the  Tensor  palati  muscle ;  Mdml  il,  is  the  middle  monuigeal  artery. 


Fig.  2Sa.— Tb8  Olio  G&ngllon  md  il*  Briui«li«l. 


rdi^'l 


Sr<mche$  of  eommunkation.  Tliis  ganglion  is  oouMCAed  wilh  the  i 
maxillary  nerve,  and  its  internal  pterygoid  brimcb.  by  two  or  three  sliort,  ddl« 
fikmealA  and  also  with  the  atiriculo-tcmporal  nerve;  from  the  former,  it  obMB» 
its  motor,  from  the  latter,  its  sensory  root;  iU  aJmmnnication  with  the  sympalheM 
being  efieete.1  by  a  fihunent  fi-om  the  plexus  surrounding  the  middle  «»enin^ 
Mterv  This  ganglion  ako  communicates  wilh  the  glo^o-pharynKeal  and  Mam 
Ucrv^  through  the  small  pctrosaJ  nerve  continued  from  the  tympanic  plMim. 

Its  fcroncArt  o/dUtribuium  are  ft  filament  to  the  Tensor  lymwuii.  and  one  U> 
Tensor  palati.    The  former  passes  backward^  on  the  outer  side  of  the  f'OS'^'-.T 
tube ;  the  latter  arises  from  the  ganglion,  near  the  origin  of  th«  loternal  pterygoW 
nerve,  and  paese*  forwards.  ~ 


I 


EIGHTH  PAIR.  555 

(4.)  SUBMASILLABT  GANGLION. 

The  SuBMAXiLLARr  Ganglion  (fig.  280)  ia  of  small  size,  circular  in  form,  and 
ntuated  above  the  deep  portion  of  the  submaxillary  gland,  near  the  posterior 
jorder  of  the  Mylo-hyoid  muscle,  being  connected  by  filaments  with  the  lower 
x>rder  of  the  gustatory  nerve. 

Branches  of  communication.  This  ganglion  ia  connected  with  the  gustatoTj 
lerve  by  a  few  filaments  which  join  it  separately,  at  its  fore  and  back  part.  It 
dao  receives  a  branch  from  the  chorda  tympani,  by  which  it  communicates  with 
;he  facial ;  and  communicates  with  the  sympathetic  by  filaments  from  the  nervi 
nolles,  surrounding  the  facial  artery. 

Branches  of  distribution.  These  are  five  or  six  in  number ;  they  arise  from  the 
lower  part  of  the  ganglion,  and  supply  the  mucous  membrane  of  the  mouth  and 
Wharton's  duct,  some  being  lost  in  the  submaxillary  gland.  According  to  Meckel, 
a  branch  from  this  ganglion  occasionally  descends  in  front  of  the  Hyo-glossua 
muscle,  and,  after  joining  with  one  from  the  hypoglossal,  passes  to  the  Genio- 
hyo-glossus  muscle. 

Eighth  Paib. 

The  eighth  pair  consists  of  three  nerves,  the  glosso-pharyngeal,  pneumogastric, 
and  spinal  accessory. 

(1.)  Glosso-pbari'ngeal  Nebte. 

Tke  Glosso-phartnqeal  Nerve  is  distributed,  as  ita  name  implies,  to  the 
tonoue  and  pharynx,  beinsr  the  nerve  of 

section  tolthemncousmlmbraneofthe  ^*  ^-^a'ci^'-^^r^'u^:!^^ 
pharynx,  fauces,  and  tonsil ;  of  motion,  to 
the  Pharyngeal  muscles,  and  a  special 
net\-e  of  taste,  in  all  the  parts  of  the 
tongue  to  which  it  is  distributed.  It  is 
the  smallest  of  the  three  divisions  of  tbe 
eigbth  pair,  and  arises  by  three  or  four 
filaments,  closely  connected  together,  from 
the  upper  part  of  the  medulla  oblongata, 
immediaiely  behind  the  olivary  body, 

Ita  deep  origin  may  be  traced  through  ft«i.i77a.(.i, 

tie  faacicuii   of  the   lateral   tract,   to   a 

nucleus  of  gray  matter  at  |he  lower  part  of  the  floor  of  the  fourth  ventricle, 
external  to  the  fasciculi  teretes.  From  ita  superficial  origin,  it  passes  outwards 
across  the  floccul  ns,  and  leaves  the  skull  at  the  central  part  of  the  jugular  foramen, 
in  a  separate  sheath  of  the  dura  mater  and  arachnoid,  in  front  of  the  pneumogastric 
Bcd  spinal  accessory  nerves.  In  ita  passage  through  the  jugular  foramen,  it  grooves 
tile  lower  border  of  the  petrous  portion  of  the  temporal  bone ;  and,  at  its  exit  from 
tlieakull,  passes  forwaros  between  the  jugular  vein  and  internal  carotid  artery, 
and  descends  in  front  of  the  latter  vessel,  and  beneath  the  styloid  process  and  the 
muscles  connected  with  it,  to  the  lower  border  of  the  Stylo-pharyngcus,  The  nerve 
now  carves  inwards,  forming  an  arch  on  the  side  of  the  neck,  lying  upon  the 
Stylo-pharyngeus  and  the  Middle  constrictor  of  the  pharynx,  above  the  superior 
^yngeal  nerve.  It  then  passes  beneath  the  Ilyo-glossus,  and  ia  finally  distributed 
to  tbe  mucous  membrane  of  the  fauces,  and  base  of  the  tongue,  the  mncous  glands 
of  the  mouth  and  tonsil. 

In  passing  through  the  jugular  foramen,  the  nerve  presents,  in  succession,  two 
gangliform  enlargements.  The  superior  one,  the  smaller,  is  called  tlie  jugular 
ganglion ;  the  inferior  and  larger  one,  the  pttroua  ganglion  or  the  ganglion  of 
Andorsch. 

The  superior  or  jugular  ganglion  is  situated  in  the  upper  part  of  the  groove 
in  whieh  the  nerve  is  lodged  during  its  passage  through  the  jugular  foramen.     It 
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is  of  very  small  size^  and  iavolves  oaly  tlie  outer  ^de  of  tbe  trunk  of  tlw 

n  small   fasckulus 

Fig.  164.— Coana  kiid  DlrtKbutlcm  of  Uia  IRtbth  Pkli  at 

KoIVM. 


ft,— 


beyond    it,    wbivli    is  not 
€oiitit»:u.-d  directly  with  iu 

'I'lie  inferior  or  M'ww 
gart'jlioH  is  situslvu  in  a 
depression  in  Uie  \t>wa 
border  of  ibe  petrous  ]>«• 
tion  of  the  temporal  booe; 
it  b  lar^r  than  tlw  iot- 
luer,  and  involves  tbv  vhola 
of  the  fibres  of  the  nem. 
From  this  ganglioa  arite 
those  filaments  wbidi  ooo- 
nect  the  glosso-pharyngcil 
with  other  nerves  ia  ibe 
base  of  the  dcull. 

Its  brxmchrs  of  command' 
cation  Are  with  the  pnea- 
mi.>gf\.«ric,  sympiilhetif, 

aikI  facial,  and  the  t^  m[iaiuc 
brunch. 

Tlie  branches  to  ths 
pnftu  moga.it  ric  are  two  fib- 
menUt,  one  to  ita  auricular 
bfADcb,  and  one  to  tb«  up- 
per ganelioB  of  the  pueo- 
moosstric 

The  branch  to  the  stid- 
pathetic  is  connected  with 
tbe  superior  cervical  pa- 
glion. 

The  ■  branch  of  comino- 
nicntion  with  the  (aciil 
perforates  the  post^rwr 
Li'lty  of  the  PigaMric  It 
iiufiA  from  the  trunk  of 
•  the  nerve  below  the  petrcot 
ganglion,  and  joins  the  &■ 
cial  ju.«t  after  ita  exit  fiuo 
the  stylo-mastoid  fonmes. 

The  tvmpanie  hnaiA 
(JacohsoQ  s  nerve)  arises 
from  the  petrous  gangUoe, 
and  outers  a  small  boejr 
canal  on  the  base  of  tw 
petrous  portion  of  ibe  l«oi- 
pural  buue.  (This  opening 
is  {iL-tuetl  on  tlte  bonr  ridge 
which  separates  the  ca- 
rotid canal  from  the  jugulir 
foMta.)  It  ascends  to  tb* 
tympanum,  enters  ihiii  cavity  by  an  aporturo  in  it«  floor  cloae  to  the  inner  nIL 
and  divides  into  three  branobes,  which  are  contained  in  grooves  npon  the  sutCitf 
of  the  promontory. 

lu  branciita  of  diairibulion  are,  one  to  the  fenestra  rotunda,  one  to  tbe  feoiesW 
ovali^  and  one  to  the  lining  membrane  of  tbe  Eustachian  tube  and  tympanum. 
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lis  bravches  0/  communicatton  are  three,  and  occupy  separate  grooves  on  the 
irfiice  of  the  promontory.  One  of  these  archea  forwards  and  do^vnwarda  to  the 
.rotid  canal  to  join  the  carotid  plexus.  A  second  runs  vertically  upwards  to 
lin  the  greater  superficial  petrosal  nerve,  as  it  lies  in  the  hiatus  Fallopii.  The 
ird  branch  runs  forwards  and  upwards  towards  the  anterior  surface  of  the  petrous 
me,  and  passes  through  a  small  aperture  in  the  sphenoid  and  temporal  bones,  to 
e  exterior  of  the  skull,  where  it  joins  the  otic  ganglion.  This  ner\'e,  in  its  course 
rough  the  temporal  bone,  passes  by  the  ganglionic  enlargement  of  the  facial,  and 
IS  a  connecting  filament  with  it. 

The  branches  of  the  glosso-pharyngeal  nerve  are  the  carotid,  pharyngeal,  mus- 
liar,  tonsillitic,  and  lingual. 

The  carotid  branches  descend  along  the  trunk  of  the  internal  carotid  artery  as 
r  as  its  point  of  bifurcation,  communicating  with  the  pharyngeal  branch  of  the 
leumogastric,  and  with  branches  of  the  sympathetic. 

The  pharyngeal  branches  are  three  or  four  filaments  which  unite  opposite  the 
iddle  constrictor  of  the  pharynx  with  the  pharyngeal  branches  of  the  pneumo- 
istric,  superior  laryngeal,  and  sympathetic  nerves,  to  form  the  pharyngeal  plexus, 
■anches  from  which  perforate  the  muscular  coat  of  the  pharynx  to  supply  the 
ucous  membrane. 

The  muscular  branches  are  distributed  to  the  Stylo-pharyngeus. 

The  tonsillitic  braiiches  supply  the  tonsil,  forming  a  plexus -(ci re ul us  tonsillaris) 
■Dund  this  body,  from  which  branches  are  distributed  to  the  soft  palate  and 
aces,  where  they  anastomose  with  the  palatine  nerves. 

The  Ungual  broTichea  are  two  in  number ;  one  supplies  the  mucous  membrane 
ivering  the  surface  of  the  base  of  the  tongue,  the  other  perforates  its  substance, 
id  supplies  the  mucous  membrane  and  papilla  of  the  side  of  the  org^n. 

(2.)  Pnedmogastric  on  Par  Taqum  Nebve. 

The  P:fEUMO gastric  Nebve  {nerwa  vajvs  or  par  vagum),  one  of  the  threo 
visions  of  the  eighth  pair,  has  a  more  extensive  distribution  than  any  of  tho 
her  cranial  nerves,  passing  through  the  neck  and  cavity  of  the  chest  to  the  upper 
irt  of  the  abdomen.  It  is  composed  of  both  motor  and  sensitive  filaments.  It 
pplies  the  organs  of  voice  and  respiration  with  motor  and  sensitive  fibres,  and 
e  pharynx,  resophagus,  stomach,  and  heart  with  motor  influence.  Its  superficial 
igin  is  by  eight  or  ten  filaments  from  the  lateral  tract  immediately  behind  the 
ivary  body,  and  below  the  glosso-pharyngeal ;  its  fibres  may,  however,  be  traced 
ieply  through  the  fasciculi  of  the  medulla,  to  terminate  in  a  gray  nucleus  near 
e  lower  part  of  the  floor  of  the  fourth  ventricle.  The  filaments  become  united, 
id  form  a  flat  cord,  which  passes  outwards  across  the  flocculus  to  the  jugular 
ramen,  through  which  it  emerges  from  the  cranium.  In  passing  through  this 
lentng,  the  pneumogastric  accompanies  the  spinal  accessory,  being  contained  in 
e  same  sheath  of  dura  mater  with  it,  a  membranous  eeptum  separating  it  from 
e  glosso-pharyngeal,  which  lies  in  front  The  nerve  in  this  situation  presents  a 
all-marked  ganglionic  enlargement,  which  is  called  ganglion  jugulare  or  the 
mgUon  of  the  root  of  the  pneumogastric;  to  it  the  accessory  part  of  the  spinal 
cessory  nerve  is  connected.  Afler  the  exit  of  the  nerve  from  the  jugular 
ramen,  a  second  gangliform  swelling  is  formed  upon  it,  called  the  ganglion  infe- 
•js  or  the  ganglion  of  the  trunk  of  the  nerve;  below  which  it  is  again  joined  by 
aments  from  the  spinal  accessory, nerve.  The  nerve  descends  the  neck  in  a  straight 
rection  within  the  sheath  of  the  carotid  vessels,  lying  between  the  internal  caro- 
1  artery  and  internal  jugular  vein  as  far  as  the  thyroid  cartilage,  and  then  be- 
■een  the  same  vein  and  the  common  carotid  to  the  root  of  the  neck.  Here  the 
ursc  of  the  nerve  becomes  different  on  the  two  sides  of  the  body. 
On  the  right  side,  the  nerve  passes  across  the  subclavian  artery  between  it  and 
e  subclavian  vein,  and  descends  by  the  side  of  the  trachea  to  the  back  part  of  the 
ot  of  the  long,  where  it  spreads  out  in  a  plexiform  network  (posterior  pulmonary). 


from  tlio  lowor  pnrt  of  which  two  cords  descend  upon  tbe  oeeophagus,  on  whkis 
i\tey  ilivide.  foriiiing,  with  branchea  from  llie  opposite  nerve,  the  ti^ofibageal 
plexuR;  below,  theeo  branches  are  collected  into  a  single  oonl,  which  runs  aloQc 
the  back  part  of  the  oeeopha^u»,  enters  the  abdomen,  uiid  in  di^ttrtbuted  lo  iLe 
posterior  surface  of  the  stoiouch,  jotuiug  the  left  side  of  the  uueliac  plvxu^  and  (he 
splenic  plexu& 

On  the  If/t  side,  the  pncumogaKtric  nerve  eiitcra  the  ehest,  between  the  l«ft 
carotid  and  fiubcbivian  arteries,  behind  the  left  innominate  vein.  It  crosses  the 
arch  of  the  aorta,  and  descends  l>eliind  the  roiit  of  the  lell  lung,  and  along  Uu 
anterior  surlhce  of  the  cesophiigua  to  the  atoniach,  diHlributing  bruDofacA  '.'Vcr  itt 
antL-rtor  MUrlflce,  some  extending  over  the  ^Teat  i-ulde-sae,  and  others  ulung  tin 
ki^ifer  curvature.  Kilaraeuta  from  theno  latter  branches  enter  tlie  gaAni-be|.>atia 
omentum,  and  join  the  le)l  hepatic  plexus. 

The  ganylion  of  (Ac  root  is  of  a  grayish  color,  circular  in  form,  about  two  linei 
in  diameter,  and  resemble»  the  ganglion  on  the  large  root  of  the  fifth  nenre. 

ConnKimg  bra-nehes.  To  tlus  ganglion  the  accessory  portion  of  the  spinal 
accessory  nerve  is  connected  by  several  delicate  filaments :  it  also  lias  an  anasto- 
motic twig  with  the  petrous  ganglion  of  the  piosso-piifiryngwil.  with  the  facial 
nerve  by  means  of  the  auricular  brnuch.  and  witli  the  sympathetic  by  means  of  to 
ascending  filament  from  the  superior  cervical  ganglion. 

The  ^inglion  of  thr  Ininh.  (inferior)  is  a  plexiforw  cord,  cylindrical  in  form,  d 
a  reddish  color,  and  about  an  inch  in  length;  it  iuvolveit  the  whole  of  tlie  tih.-e9 
of  the  nerve,  except  the  portion  of  ibe  accesLiorv  nerve  derived  fVom  tla-  jjiiial 
accea-tory.  which  blends  willi  the  nerve  beyond  the  ganglion. 

ComKciinfj  branclit».  This  ganglion  is  connected  with  the  bypogloiwal,  the  supfr 
rior  cervical  ganglion  of  the  sympathetic,  and  with  the  loop  lietwooD  the  first  and 
second  cervical  nerves. 

The  hranchta  of  the  jmewmogaalric  are — 
In  the  jugular  fossa    . 


In  the  neck. 


Id  the  thorax. 


In  the  abdomen 


Aimcular, 
Pharyngeal. 
Superior  laryngeal. 
Recurrent  lar\-ngcal. 
Cervical  cardiac, 
ThoRicie  cardiac. 
Anterior  pulmonary. 
Po.vliiriur  piihnonary. 
Gi^iH>j>hageid. 
Gastric. 


The  Auriefilar  branch,  arises  from  the  gftng'ion  of  (he  root,  and  is  joined  toot' 
after  its  origin  by  a  filament  from  the  gia^so. pharyngeal :  it  cwsscs  the  jngabi' 
fossa  to  an  opening  newr  the  root  of  the  etvloid  process.  Tniversing  the  suwunce 
of  the  temporal  Iwne,  it  crosses  the  aquro^uctus  Fallopii  about  two  lines  above  its 
termination  at  the  ytylo-niasioid  foramen;  it  here  gives  oft'  an  ascending  bnndk 
wliich  joins  the  facial,  and  a  <ie»cci«Ung  branch,  which  ana-^omoiiea  with  the  po#- 
terior  auricular  branch  of  the  wiine  nerve ;  the  continuation  of  the  nerve  reachs 
the  surface  between  the  maiitoid  process  and  the  external  auditory  nteatits,  aad 
supplies  the  inlegnment  at  the  back  part  of  the  pinna, 

T!ie  Pharyn'jfal  branch,  the  ])rincipal  motor  nerve  of  the  pharynx  and  »ft 
palate,  arUe,s  from  the  upper  pan  of  trie  inferior  ganglion  of  the  pneumo^astri^ 
receiving  a  filament  from  the  ftoce.i.«ory  portion  of  the  spinal  accessory;  it  laaie* 
aeros?  the  internal  carotid  artery  (in  front  or  Ijehind).  to  the  upper  border  of  tk* 
Middle  constrictor,  where  it  divides  into  numerouti  filaments,  which  anastenvM* 
with  those  from  the  gloa.'w-pharyngeal,  .superior  larynimal,  and  sympatlieric.  •* 
form  the  pharyngeal  plexus,  from  which  branches  are  di^'tributod  "to  the  mtucte 
•nd  mucDua  membrane  of  the  pharynx.  As  this  nerve  eroases  the  internal  «rrti4 
some  filaments  are  distributed,  together  with  those  from  the  glosso-pharrii|Bal 
ujK>D  the  wall  of  this  vessel. 
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The  Superior  hryng^l  is  the  nerve  of  sensation  to  the  larynx.  It  is  larger 
han  the  preceding,  and  arises  from  the  middle  of  the  inferior  ganglion  of  the 
meumogastric.  It  descends,  by  the  side  of  the  pharynx,  behind  the  internal 
arotid,  where  it  dividea  into  two  branches,  the  external  and  internal  laryngeal. 

The  external  laryngeal  branch,  the  smaller,  descends  by  the  side  of  the 
arynx,  beneath  the  Stemo-thyroid,  to  supply  the  Crico-tbyroid  muscle  and  the 
hyroid  gland.  It  gives  branches  to  the  pharyngeal  plexus,  and  the  Inferior 
onstrictor,  and  communicates  with  the  superior  cardiac  nerve,  behind  the  common 
larotid. 

The  internal  laryngeal  branch  descends  to  the  opening  in  the  thyro-hyoid 
nembrane,  through  which  it  passes  with  the  superior  laryngeal  artery,  and  ia 
Listributed  to  the  mucous  membrane  of  the  larynx,  and  the  Arytenoid  muscle, 
inastomosing  with  the  recurrent  laryngeal. 

The  branches  to  the  mucous  menibraue  are  distributed,  some  in  front,  to  the 
epiglottis,  the  base  of  the  tongue,  and  epiglottidean  gland ;  and  others  pass  back- 
wards, in  the  aryteno-epiglottidean  fold,  to  supply  the  mucous  membrane  sur- 
onnding  the  superior  orifice  of  the  larynx,  as  well  as  the  membrane  which  lines 
he  cavity  of  the  larynx  as  low  down  as  the  vocal  chord. 

The  filament  to  the  Arytenoid  muscle  is  distributed  partly  to  it,  and  partly  to 
he  mucous  lining  of  the  larynx. 

The  filament  which  joins  with  the  recurrent  laryngeal  descends  beneath  the 
nucous  membrane  on  the  posterior  surface  of  the  larynx,  behind  the  lateral  part 
if  the  thyroid  cartilage,  where  the  two  nerves  become  united. 

The  Inferior  or  recurreni  laryngeal,  so  called  from  its  reflected  course,  is  the 
QOtor  nerve  of  the  larynx.  It  arises  on  the  right  side,  in  front  of  the  subclavian 
irtery;  winds  from  before  backwards  round  this  vessel,  and  ascends  obliquely  to 
he  side  of  the  trachea,  behind  the  common  carotid  and  inferior  thyroid  arteries. 
ya  the  left  side,  it  arises  in  front  of  the  arch  of  the  aorta,  and  winds  from  before 
>ackwards  round  the  vessel  at  the  point  where  the  obliterated  remains  of  the 
luctus  arteriosus  are  connected  with  it,  and  then  ascends  to  the  side  of  the  trachea. 
The  nerves  on  both  sides  ascend  in  the  groove  between  the  trachea  and  oesophagus, 
ind,  piercing  the  lower  fibres  of  the  Inferior  constrictor  muscle,  enter  the  larynx 
)ehiud  the  articulation  of  the  inferior  cornu  of  the  thyroid  cartilage  with  the 
sricoid,  being  distributed  to  all  the  muscles  of  the  larynx,  excepting  the  Crico- 
hyroid,  and  joining  with  the  superior  laryngeal. 

The  recurrent  laryngeal,  as  it  winds  round  the  subclavian  artery  and  aort^ 
rives  off  several  cardiac  filaments,  which  unite  with  cardiac  branches  from  the 
>neumogastric  and  sympathetic.  As  it  ascends  the  neck,  it  gives  oif  o-'sophageal 
tranches,  more  numerous  on  the  left  than  on  the  right  side,  which  supply  the 
nucous  membrane  and  muscular  coat  of  the  cesophagus;  tracheal  branches  to  the 
nucous  membrane  and  muscular  fibres  of  the  trachea;  and  some  pharyngeal 
ilaments  to  the  Inferior  constrictor  of  the  pharynx. 

The  Cervical  cardiac  branches,  two  or  three  in  number,  arise  from  the  pneumo- 
gastric,  at  the  upper  and  lower  part  of  the  neck. 

The  superior  branches  are  small,  and  communicate  with  the  cardiac  branches 
of  the  sympathetic,  and  with  the  great  cardiac  plexus. 

The  inferior  cardiac  branches,  one  on  each  side,  arise  at  the  lower  part  of  the 
neck,  just  above  the  first  rib.  On  the.  ijght  side,  this  branch  passes  in  front  of 
the  arteria  innominata,  and  anastomoses  with  the  superior  cardiac  nerve.  On  the 
left  aide,  it  passes  in  front  of  the  arch  of  the  aorta,  and  anastomoses  either  with 
the  superior  cardiac  nerve  or  with  the  cardiac  plexus. 

The  TTtoradc  cardiac  branches,  on  the  right  side,  arise  from  the  trunk  of  the 
pneumogastric,  as  it  lies  by  the  side  of  the  trachea :  passing  inwards,  they  terminate 
in  the  deep  cardiac  plexus.  On  the  left  side,  they  arise  from  the  left  recurrent 
laryngeal  nerve. 

The  ArUerior  pulmonary  branches,  two  or  three  in  number,  and  of  small  size, 
ITe  distributed  on  the  anterior  aspect  of  the  root  of  the  lungs.  They  join  with 
ilaments  from  the  sympathetit^  and  form  the  anterior  ^uVntOTiai^  ■^Xft^^ia. 


660 


CRANIAL   NEUTES. 


Tlio  PMier!<>T  pvJmonary  hratKhcs,  more  num«rou8  and  larger  than  the  aot 
are  disiribiUinl  on  tli«  i>ost«rior  iispoct  of  llie  root  of  th«  lung ;  thoy  arc  joined  by 
illamoiiLK  from  llio  third  imd  foiirtii  tboracic  gangllii  of  the  syiapatlictic,  and  form 
tlie  paslcriur  piilmouury  pl«xu».  Brandies  fn)m  botli  plexuses  acc^impanj  Um 
ram ilioiiti OILS  ol'  iht;  uir-lubt^  throiigii  lh«  »uVwUin<?e  of  the  lungs. 

The  <JiMj)fuiif«il  bratichta  are  given  oft'  from  the  pneumogaatric  both  ftbore 
and  below  the  pulmonnry  branches.  The  Utlter  are  the  more  noineroas  and 
largest  1'hey  form,  together  with  branches  from  the  opposito  norro,  Uiv  oeso- 
phageal plexus. 

jfiae  Oatiric  hramhea  are  tho  terminal  filaments  of  the  pnoumoj»arfrio  norre, 
■nw  nerve  on  tb«  right  eido  is  diiitributeil  to  the  posterior  surfaoc  of  tho  stomacb, 
and  joins  the  Icll  »id«  of  the  ctcliac  plexus,  and  tho  splenic  pluxus.  The  nerre 
oa  thu  IvU  side  is  dUtributc-d  over  the  anUirior  surfucu  of  ihu  8loinach,  soroo 
filaments  pos^^ing  across  tlie  j^reat  eul-dt-tae,  and  others  along  the  lo.'iser  curratare. 
Thev  uiiile  with  brancbett  of  the  right  nerve  and  ^yinpalhetic,  some  filaments 
pa&siii^  llirough  the  lesser  omentum  to  the  loft  hepatic  plexus. 


(S.)  Spinal  Acck.S90BT  Nkrvb. 
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The  Spinal  Acckssokt  Nerve  cougists  of  two  parts;  one,  tlw  accessory 
to  tho  vagu)«,  luid  the  other  the  spinal  purtiuii. 

The  accrxfory  jntrl,  the  smaller  of  the  two,  arises  by  four  or  five  delicata 
filament.4  from  the  hiteral  tract  of  the  cord  below  the  roots  of  the  vagns ;  these 
filaments  may  be  troeed  to  a  nucleu.4  of  gray  matter  at  the  back  of  ibo  medulb^ 
below  the  origin  of  the  vagu.^.  It  join.s,  in  the  jugular  foramen,  with  tho  upper 
vagus  by  one  or  two  iilanwnla,  and  is  continnt-d  inlo  tho  va^i^ 

ad  ganglion.     It  gives  branches  to  the  pharyngeal  and  superior 

tarvngeal  branches  of  the  vagus. 

The  spinal  portion,  firm  in  toxture,  arises  by  several  filamrats  from  tlic  lateral 
tjact  of  the  cord,  as  low  down  a.i  the  sixth  cervical  nerve ;  tho  fibres  pierce  iho 
tract,  and  are  connected  with  the  anterior  horn  of  the  gray  cresccut  of  the  cord. 
This  portion  of  the  uurve  ascends  between  tho  ligamcntum  denticulatum  and  the 
poatcrifir  roots  of  the  spinal  nerves,  enters  the  skull  throufrb  tbo  foniim.-ii  mogODin, 
and  is  then  directed  ontwartls  to  the  jugular  foramen,  llirough  wiiich  it  puMs, 
lying  in  iho  same  sliealh  as  the  tmcumogastrie,  «cpanited  from  it  by  a  fold  of  the 
(irachnoid,  and  is  here  connect^if  with  the  aoeeseory  portion.     At  its  exit  from  ibo 
jugular  foramen,  it  parses  hackwar'U  behind  the  internal  jugular  vein,  and  descenda 
obliquely  behind  the  Diga-itriu  and  Stylo-hy<)id  rousel&i)  to  the  upper  part  of  tlie 
Sterno-ma.itoid.     It  pierces  this  mnsKle,  and  passes  obliquely  across  the  sob- 
occipital  triangle,  to  terminate  in  the  deep  surface  of  tbo  Trapesitis.     This  ncrte 
gives  several  branches  to  the  Ste mo- mastoid  during  its  passugo  through  it.  noi 
joins  in  its  substance  with  branches  from  the  third  ee^^■ieal.     In  the  sub-occipi'al 
triangle  it  joins  with  the  second  and  third  cervical  nerves,  assists  in  tho  fomiatioQ 
of  thu  cervical  plexus,  and  occasionally  of  tbo  great  auricular  nerve    On  tlw 
front  of  the  TrapwKiiw,  it  is  reinforced  by  bnmches  from  ibc  thiril.  fotirlh,  »ixl 
fifUi  cervical  nervts*,  j<)ins  with  the  posterior  brunches  of  the  «i)inal  norvi^*,  tsviii 
distributed  to  tho  'IVaj^zius,  .tome  nlameDtd  ucending  and  otliere  dcaceodtiig  ia 
its  substance  as  far  as  its  inferior  angle. 

4.  Mixed  Nervks. 

The  Pncumogastric  and  Spinal  Accessory  Nerves,  which  constitute  ihii  aA- 
division,  have  iilready  been  described  in  connection  with  the  Eighth  Poir.of  wWc* 
they  form  part. 


For  fulkr  d<!tiulii  concerning  tbc  CroDial  Nerve*,  the  sitidnt  may  reter  to  P.  AraoU'*  'Itt*** 
NcrvomiD  CupiiU-" 


The  Spinal  Nerves. 


Thb  ^nal  Nerves  are  so  called,  from  taking  their  origin  from  the  spinal  cord, 
ind  from  being  transmitted  through  the  intervertebral  foramina  on  either  side 
jf  the  spinal  column.  There  are  thirty-one  pairs  of  spinal  nerves,  which  are 
arranged  into  the  following  groups,  corresponding  to  the  region  of  the  spine 
through  which  they  pass: — 

Cervical 


Dorsal 

•                 i_r    LHUa.G 

.      12    " 

Lumbar 

5     " 

Sacral 

5     " 

Coccygeal     . 

1  pair 

It  will  be  observed,  that  each  group  of  nerves  corresponds  in  number  with  the 
▼ertebne  in  each  region,  excepting  in  the  cervical  and  coccYgeal, 

Each  spinal  nerve  arises  by  two  roots,  an  anterior  or  motor  root,  and  a 
posterior  or  sensitive  root. 

Roots  of  the  Spinal  Nebves. 

The  anterior  roots  arise  somewhat  irregularly  from  a  linear  serieg  of  foramina, 
on  the  antero-lateral  column  of  the  spinal  cord,  gradually  approaching  towards 
the  anterior  median  fissure  as  they  descend. 

The  fibres  of  the  anterior  roots  are,  according  to  the  researches  of  Mr.  Lockhart 
Clarke,  attached  to  the  anterior  part  of  the  antero-lateral  column;  and,  after 
penetrating  horizontally  through  the  longitudinal  fibres  of  this  tract,  enter  the 
gra.y  substance,  where  their  fibrils  cross  each  other  and  diverge  in  all  directions, 
hke  the  expanded  hairs  of  a  brush,  some  of  them  running  more  or  leas  longi- 
tudinally upwards  and  downwards,  and  others  decussating  with  those  of  the 
opposite  side  through  the  anterior  commissure  in  front  of  the  central  canal 
(figs.  258  and  259).  Kdlliker  statra  that  many  fibres  of  the  anterior  root  enter  the 
lateral  column  of  the  same  side,  where,  turning  upwards,  they  pursue  their  courae 
aa  longitudinal  fibres.  In  other  respects,  the  description  of  the  origin  of  the 
anterior  roots  by  these  observers  is  very  similar. 

The  posterior  roots  are  all  attached  immediately  to  the  posterior  white  colnmna 
only ;  but  some  of  them  pass  through  the  gray  substance  mto  both  the  lateral  and 
anterior  white  columns.  Within  the  gray  substance,  they  run,  longitudinally, 
upwards  and  downwards ;  transversely,  through  the  posterior  commissure  to  the 
opposite  side  and  into  the  anterior  column  of  their  own  side  (figs.  258  and  259). 

The  posterior  roots  of  the  nerves  are  larger,  but  the  individual  filaments  are 
finer  and  more  delicate  than  those  of  the  anterior.     As  their  component  fibrils 

C  outwards,  towards  the  aperture  in  the  dura  mater,  they  coalesce  into  two 
iles,  receive  a  tubular  sheath  from  this  membrane,  and  enter  the  gangUon 
which  is  developed  upon  each  root. 

The  posterior  root  of  the  first  cervical  nerve  forma  an  exception  to  these 
characters.  It  b  smaller  than  the  anterior,  has  frequently  no  ganglion  developed 
Upon  it,  and,  when  the  ganglion  exists,  it  is  often  situated  within  the  dura  mater. 
The  anterior  roots  are  the  smaller  of  the  two  devoid  of  any  ganglionic 
anlargement,  and  their  component  fibrils  are  collected  into  two  bundles,  near  the 
intervertebral  foramina. 
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Gangua  of  the  Spinal  Nerves. 

A  ganglion  is  developed  upon  each  po«;t4;rior  root  of  tho  spinal  Derrei. 
These  ganglia  are  of  an  oval  form,  of  a  rcAdish  <wlor,  bear  a  proportion  in  size 
to  the  nerves  upon  which  thoy  are  formeil,  and  am  pkived  in  ihe  inicrvert^ijml 
foramina,  cxu-raal  to  the  point  whore  the  neives  perlorat«  the  dura  maler.  Koch 
ganglion  u  bifid  internally,  where  it  is  joined  by  llie  two  bundles  of  Uie  ]M»il«rior 
rout,  the  two  portions  being  united  into  a  Hingle  niaas  externally.  The  gangU* 
npon  the  first  and  second  cervical  nerves  form  an  exception  to  these  chancier^ 
btjing  placed  on  the  arches  of  the  veriebr»  over  which  they  nasa.  Tho  ganglia 
al.to,  of  the  sacral  nurves  are  placed  within  the  ^linal  canal ;  and  tbat  on  tb; 
coccygeal  nerve,  also  in  the  canal  about  tho  middle  of  its  posterior  root.  Iinmo- 
diatoly  beyond  the  ganglion,  the  two  roota  coaleEco,  their  Sbres  intermingle  and 
the  trunk  thus  formed  passes  imt  of  the  intervertebral  foramen,  and  divides  intou 
anterior  branch  for  tho  supply  of  the  anterior  part  of  tho  body,  and  a  -pv^Uaiot 
branch  for  the  pu6t<irior  part,  each  brunch  containing  fibres  from  both  roots. 

ANTEKIOR  BRANCnKS  OF  THE  SPISAL  NeR^TS. 

The  anterior  hranckca  of  the  spinal  nenvs  supply  iho  parts  of  the  body  in  froat 
of  the  apinc,  includin;^  the  liinbx.  T1r\t  are  for  the  moat  part  larger  than  Um 
posterior  branches;  this  incrcam;  of  size  being  proporttonotl  to  tlie  lBi;ger  oxlent 
of  Htructur<.t«  they  are  reijuired  to  supply.  Eacn  branch  is  connected  by  slendtf 
fHanientf  with  the  sympathetic.  In  the  dorsal  region,  the  anterior  bmadMscf 
the  spinal  nerves  are  completely  eeparato  from  each  otlior,  and  are  unifomi  ia 
tbeir  diittribntion ;  but  in  the  cervical,  lumbar,  and  sacral  regions,  they  form  in- 
tricate plexuses  previous  to  their  distribution. 

POSTKRIOB  BBAKOHBS  OP  THE  SpINAL  NERVES. 

The  posterior  bmnehrg  ff  tht^  spinal  nerves  arc  ^oncrally  smaller  than  the  anterior; 
they  arise  from  the  trunk  resulting  from  the  union  of  ttic  nervea  in  the  interverte- 
bral foramina,  and,  passing  backwards,  divide  into  external  and  iiitcnuil  braocheA 
which  are  distHboted  to  the  muscles  and  integument  l>ebind  the  spine.  The  I 
cervical  and  lower  sacral  nerveii  arc  exoci>tions  to  tiiese  characters. 

Cervical  Nerves. 

Tho  rwls  of  the  cermeat  turves  inorease  in  size  from  the  first  to  the  flAli.  and 
then  maintain  the  same  size  to  the  eighth.  The  posterior  roots  bear  a  proportioo 
to  the  anterior  us  3  to  1,  which  is  much  greater  than  in  any  other  region;  the 
individual  fikmentu  being  also  much  larger  tlmn  tiiu)«  of  the  anterior  roota.  In 
direction,  tliey  are  less  oblique  than  those  of  the  other  jpipinal  nerve*.  The  fini 
is  directed  a  little  upwards  and  outwardii ;  the  second  is  horizontal ;  tho  otlwn 
ac^  directed  obliquely  downwards  and  out  ward.s,  the  lowest  being  the  mostobliqiift 
and  consequently  longer  than  the  ujiper,  the  di.itaneo  between  their  place  of  origin 
and  their  point  of  exit  from  tlie  spinal  canal  never  exceeding  the  depth  of  cot 
vertebra. 

The  trttnk  of  the  first  eervtml  ntrve  {suboedpUal),  leaves  the  spinal  canal  betVM 
the  occipital  bone  and  tho  posterior  arch  of  the  atlas;  the  second  between  the 
posterior  arch  of  the  atlas  and  the  lamina  of  the  axis;  and  tho  eighth  (tbo  !*!>) 
twtween  the  last  cervical  and  Qrst  dors.il  vertcbrse. 

Each  nerve,  at  its  exit  from  the  intervertebral  foramen,  divides  into  an  anterior 
and  a  paiterior  branch.  The  anterior  branches  of  the  four  upper  cervical  nefw* 
form  the  ccr\ncal  plexus.  The  anterior  branches  of  the  four  lower  cervical  neffrt 
together  with  the  lirst  doraal,  form  the  brachial  plexus. 


CERVICAL  PLEXUS. 
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Antsbiob  Branches  of  the  Cervical  NEEVEa 

The  anterior  branch  of  the  first  or  suboecipilat  nerve  is  of  small  size.  It  escapes 
from  the  spinal  canal,  through  a  groove  upon  the  posterior  arch  of  the  atlas.  In 
this  groove  it  lies  beneath  the  vertebral  artery,  to  the  inner  side  of  the  Kectus 
lateralis.  As  it  crosBea  the  foramen  in  the  transverse  process  of  the  atla^  it 
receives  a  filament  from  the  sympathetic.  It  then  descends,  in  front  of  this  process 
to  communicate  with  an  ascending  branch  from  the  second  cervical  nerve. 

Communicating  filaments  trom  this  nerve  join  the  pneumogastric,  the  hypo- 
glossal and  sympathetic,  and  some  branches  are  distributed  to  the  Rectus  lateralis 
And  the  two  Anterior  recti.  According  to  Valentin,  it  also  distributes  filaments 
to  the  occipito-atloid  articulation,  and  mastoid  process  of  the  temporal  bone. 

The  attUrior  branch  of  the  aecorui  cervical  nerve  escapes  from  the  Spinal  canal, 
between  the  posterior  arch  of  the  atlas  and  the  lamina  of  the  axis,  and,  passing 
forwards  on  the  outer  side  of  the  vertebral  artery,  divides  in  front  of  the  Inter- 
transverse muscle,  into  an  ascending  branch,  which  Joins  the  first  cervical,  and 
two  descending  branches  which  join  the  third. 

The  arUerittr  branch  of  the  third  cervical  tierve  is  double  the  size  of  the  preceding. 
At  its  exit  from  the  intervertebral  foramen,  it  passes  downwards  and  outwards 
beneath  the  Stemo-ma^toid,  and  divides  into  two  branches.  The  ascending  branch 
joins  the  anterior  division  of  the  second  cervical,  communicates  with  the  sympa- 
thetic and  spinal  accessory  nerves,  and  subdivides  into  the  superficial  cervical, 
and  great  auricular  nerves.  The  descending  branch  passes  down  in  front  of  the 
Scalenus  anticus,  anastomoses  with  the  fourth  cervical  nerve,  and  becomes  con- 
tinuoua  with  the  clavicular  nerves. 

The  anterior  branch  of  tite  fourth  cervical  is  of  the  same  size  as  the  preceding. 
It  receives  a  branch  from  the  third,  sends  a  communicating  branch  to  the  fifth 
cervical,  and,  passing  downwards  and  outwards,  divides  into  numerous  filaments, 
■which  cross  the  posterior  triangle  of  the  neck,  towards  the  clavicle  and  acromion. 
It  usually  gives  a  branch  to  the  phrenic  nerve  whilst  it  is  contained  in  the  inter- 
transverse space. 

The  anterior  branches  of  the  fifth,  sixth,  seventh,  and  eighth  cervical  nerves  are 
remarkable  for  their  large  size.  Tliey  are  much  larger  than  the  preceding  nerves, 
and  are  all  of  equal  size.     They  assist  in  the  formation  of  the  brachial  plexus. 


Cervical  Plexus. 

The  cervical  plexus  (fig.  279)  is  formed  by  the  anterior  branches  of  the  four 
upper  cervical  nerves.  It  is  situated  in  front  of  the  four  upper  vertebrffl,  resting 
upon  the  Levator  anguli  scapuhe,  and  Scalenus  medius  muscles,  and  covered  in  by 
the  Stemo-mastoid. 

Its  branches  may  be  divided  into  two  groups,  superficial  and  deep,  which  may 
be  thus  arranged : — 


Superficial 


Deep 


iSuperficialis  colli 
Auricularis  magnus. 
Occipitalis  minor. 

Descending    <  Supra-clavicular 

Commu  nicating. 
Internal  Kluscular. 

Oommunicans  noni. 
Phrenic. 


Sternal. 

Clavicular. 

Acromial. 


SPINAL  NERVES. 


1  tw^ 


SPPETlFTCIAt.  BraXCHES  OP  TEE  CERVICAL  PlEXDS. 

The  Superficialis  Colli  arises  from  tlio  second  and  third  cervical  nerves,  tai 
round  tho  postorior  lwrdvr»f  the  Sterao-mastoid  about  its  middle,  and,  passi 
obliquely  forwards  behind  the  external  jugular  vein  to  the  anterior  bordiT  of  th. 
muficlo,  perforates  the  deep  cervical  liutcia,  and  divides  beneath  the  PlHtysma  into 
two  branches,  which  are  ui.-rtribin«d  to  the  anterior  and  lateral  parts  of  the  neck. 

The  aacen'liny  branch  gives  a  litament,  which  accompaniea  the  external  jngnlir 
vein;  it  then  passes  upwards  to  the  Hiihmaxillary  region,  and  divides  intn 
brnnoheii,  siime  of  whieh  form  a  plexus  with  the  cervical  branches  of  the  fiicul 
nerve  beneath  the  I'iatysma ;  others  pierce  this  muscle,  supply  it,  and  ar«  distri- 
buttid  to  the  integument  of  the  upper  half  of.tho  neck,  at  its  fore  part,  as  lii^ 
as  the  cliin. 

The  descending  branch  pierces  the  Pla^sma.  and  ia  distributed  to  the  inlegomeot 
of  the  side  and  front  of  the  neck,  as  low  as  the  sternum. 

This  nerve  is  occnsionulty  represented  hy  two  or  more  filaments. 

The  AurkttUirii  Slagniia  is  the  largest  of  tlio  ascending  branches.     It 
from  the  second  and  third  cerviail  nerves,  ivinds  Tonnd  the  poaterior  border 
the  Sterno-ma«toid,  and,  after  perforatinif  the  deep  fascia,  ascends  upon  tW 
mu.scle  beneath  the  Platysmuto  the  pnrotia  gland,  where  it  divides  into  numcroiu 
branchea. 

The/(Kria/  hranehet  pa-w  anratt  the  carotid,  and  are  distributed  to  the  integu- 
ment of  the  face ;  others  penetrate  the  subatanc^  of  the  gland,  and  communicate 
with  the  facial  nerve. 

The  posterior  or  auricular  brajtehea  ascend  vertically  to  supply  Hm  integumeot 
of  the  buck  part  of  the  piuua,  eummunicatiug  with  the  auricular  branchw  of  the 
facial  and  pneumogaslric  nerves. 

The  mastoid  branch  joins  the  posterior  auricular  branch  of  llic  facial,  and,  crossing 
the  niasUjid  process,  is  distributed  to  the  integument  behind  the  ear. 

The  0<xipitalis  Minor  arises  from  the  second  cervicjd  nerve;  it  ourves  round 
the  jjo^tcrior  bonier  of  the  Stcr no- mastoid  above  the  preceding,  and  asoeiKb 
vertically  along  the  posterior  border  of  this  muscle  to  the  hack  part  of  the  Bids 
of  tl)e  head.  Near  the  cnmiiim  it  perforate*  the  deep  fascia,  and  is  conttnuMl 
upwards  along  the  side  of  the  hcud  Ix-hiiid  the  cjir.  snjiplying  the  integoiiient  and 
Occipito-fVoutAlis  muscle,  and  communicating  with  the  occipitalis  major,  aurioi' 
laria  roagnu.%  and  posterior  auricular  branch  of  the  facial. 

This  nerve  given  off  an  aitrienlar  branch,  which  supplies  the  Attollcns  anron 
and  the  integument  of  the  upper  and  back  part  of  llic  auricle.  Tiiis  brai»;h  if 
occasionally  derived  from  the  gieat  occipital  nerve.  The  occii)itaIis  minor  varia 
in^ze;  it  is  cecasionally  double. 

The  Pesc-mdinf/  or  ^upr<t-elavicular  branchet  arise  from  the  third  and  fiwrth 
cervical  nerves;  emerging  beneath  the  posterior  border  of  iheStemo-raastoid,  they 
descend  in  the  intcrvS  between  this  muscle  and  the  Trajiezius,  and  divide  '"*" 
branches,  which  are  arranged,  according  to  their  position,  into  three  groups. 

The  inturr  or  elrmul  branch  crosses  obli(jucly  over  the  clavicular  and 
attachments  of  the  Sterno-mastoid,  and  supplier  the  integument  aa  lar 
median  line. 

The  midilU  or  clavicular  branch  crosnes  the  clavicle^  and  8upt>li(ss  the  ioUgi- 
ment  over  the  Pectoral  and  Deltoid  muscles^  oommunioatiag  witu  the  cutaoixxi 
branches  of  tlie  upper  intercostal  nervea.  Not  unfroquently.  the  clavicuW 
branch  passes  through  a  foramen  in  the  clavicle,  at  the  junction  of  the  outer  n'f^ 
the  inner  two-thirds  of  the  bone. 

The  external  or  acromial  hraneh  passes  obliquely  across  the  outer  surfaoe  '^"* 
Trapezius  and  the  acromion,  and  supplies  the  inti^uinent  of  the  appcr  and  b*^ 
part  of  the  ahoulden 
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Deep  Brakches  of  the  Ce&vical  Plexus.    Internal  Series. 

The  communicating  hrancha  consist  of  several  filaments,  which  pass  from  the 
loop  between  the  first  and  second  cervical  nerves  in  front  of  the  atlas  to  the 
pueumogastric,  hypoglossal,  and  sympathetic 

Muscular  branches  supply  the  Anterior  recti  and  Rectus  lateralis  muscles; 
they  proceed  from  the  first  cervical  nerve,  and  from  the  loop  formed  between  it 
and  the  eecond. 

The  Communicana  Norn  (fig.  279)  consists  usually  of  two  filaments,  one  being 
derived  from  the  second,  and  the  other  from  the  third  cervical.  These  filaments 
pass  vertically  downwards  on  the  outer  side  of  the  internal  jugular  vein,  cross  in 
front  of  the  vein  a  little  below  the  middle  of  the  neck,  and  form  a  loop  with  the 
descendeDs  Qoni  in  front  of  the  sheath  of  the  carotid  vessels.  Occasionally,  the 
junction  of  these  nerves  takes  place  within  the  sheath. 

The  Phrenic  Nerve  {internal  respiratory  of  Belt)  arises  from  the  third  and 
fourth  cervical  nerves,  and  receives  a  communicating  branch  from  the  fifth.  It 
descends  to  the  root  of  the  neck,  lying  obliquely  across  the  front  of  the  Scalenus 
anticus,  passes  over  the  first  part  of  the  subclavian  artery,  between  it  and  the 
subclavian  vein,  and,  as  it  enters  the  chest,  crosses  the  internal  mammary  artery 
near  its  root.  Within  the  chest,  it  descends  nearly  vertically  in  front  of  the  root 
of  the  lung,  and  by  the  side  of  the  pericardium,  between  it  and  the  mediastinal 
portion  of  the  pleura,  to  the  Diaphragm,  where  it  divides  into  branches,  which 
separately  pierce  that  muscle,  and  are  distributed  to  its  under  surface. 

The  two  phrenic  nerves  differ  in  their  length,  and  also  in  their  relations  at  the 
upper  part  of  the  thorax. 

The  right  nerve  is  situated  more  deeply,  and  is  shorter  and  more  vertical  in 
direction  than  the  left;  it  lies  on  the  outer  side  of  the  right  vena  innominata  and 
guperior  vena  cava. 

The  U/t  nerve  is  rather  longer  than  the  right,  from  the  inclination  of  the  heart 
to  the  left  side,  and  from  the  Diaphragm  being  lower  in  this  than  on  the  opposite 
Hide.  At  the  upper  part  of  the  thorax,  it  crosses  in  front  of  the  arch  of  the  aorta 
to  the  root  of  the  lung. 

Each  nerve  supplies  filaments  to  the  pericardium  and  pleura,  and  near  the  chest 
is  joined  by  a  filament  from  the  sympathetic,  by  another  derived  from  the  fifth 
and  sixth  cervical  nerves,  and,  occasionally,  by  one  from  the  union  of  the 
deacendens  noni  with  the  spinal  nerves,  which.  Swan  states,  occurs  only  on  the 
left  side. 

From  the  riglU  nerve,  one  or  two  filaments  pass  to  join  in  a  small  ganglion 
■with  phrenic  branches  of  the  solar  plexus ;  and  branches  from  this  ganglion  are 
distributed  to  the  hepatic  plexus,  the  supra-renal  capsule,  and  inferior  vena  cava. 
From  the  Uft  nerve,  filaments  pass  to  join  the  phrenic  plexus,  but  without  any 
ganglionic  enlargement. 

Deep  Branches  of  the  Cervical  Plexus.    External  Series. 

Communicating  branches.  The  cervical  plexus  communicates  with  the  spinal 
accessory  nerves  in  the  substance  of  the  Stemo-mastoid  muscle,  in  the  suhocci- 
pital  triangle,  and  beneath  the  Trapezius, 

Muscular  branches  are  distributed  to  the  Stemo-mastoid,  Levator  anguli 
scapahe,  Scalenos  medius  and  Trapezius. 

The  branch  for  the  Stemo-mastoid  is  derived  from  the  second  cervical ;  the 
Levator  anguli  scapulce  receiving  branches  from  the  third ;  and  the  Trapezius 
branches  firom  the  third  and  fourth. 

Posterior  Branches  op  the  Cervical  Nerves. 

The  posterior  branches  of  the  cervical  nerves,  with  the  exception  of  the  first 
two,  pass  backwards,  and  divide,  behind  the  posterior  Inter-transverse  muscles,  into 
external  and  internal  branches. 


■ 


The  rxU^mal  hranrhet  sMpply  the  muscles  at  the  side  of  the  neck,  vi», 
Corvicalis  n.-wjendeiis,  Traoftversalia  colli,  and  Trachelo-mastoiiL 

The  exK^rnal  branch  of  the  second  ccrvirad  nerve  is  the  largest;  it  is  oftm 
joined  with  the  third,  and  supplies  tho  Complcxu^  Splomus,  und  Traclielo- 
niaAtotd  muscloa. 

The  inUmal  brancha,  the  larger,  arc  distributed  differently  id  the  upper  and 
lower  part  of  the  neck,  lliosc  derived  frum  the  third,  fourth,  and  filui  nerrea 
pass  between  the  Scmi-spinulia  and  Cumpluxux  muiwles,  and,  having  reached  tlw 
spinous  proccsttes,  perforate  the  aponeurosis  of  the  Splcoiux  and  TrapeKJos,  and 
arc  continued  outwards  to  the  integument  over  Uie  Trapezius ;  wbiUt  those  derived 
from  the  three  loweet  cervical  nwrvca  are  the  smallest,  and  are  placed  be&ealh  the 
Scmi-sninaiiit,  which  they  supply,  and  do  not  fumiah  any  cutaneous  filamenta. 
These  internal  branches  supply  the  Complexus,  Semi-spiuaiis  colli,  Inter-spinaleiy^ 
and  Multit^dus  spiufe.  wk 

The  iKiHterior  branohes  of  the  three  first  cervical  nerves  require  a  sepanUi 
description. 

The  posUrrior  hraneha  of  the  Jirst  e^rvieal  nerve  (suhocrtpitaT)  is  larger  than  the 
anterior,  and  cscnpcs  from  the  sj^imil  canal  betwccu  the  occipital  hone  and  tli« 
posterior  arch  of  the  atlas,  lying  behind  the  vertebral  artery,  and  entvra  the  tri- 
angulur  epiice  fortuetl  by  the  Rectus  posticus  major,  the  Obliquus  superior,  anil 
Oblitiuus  inferior.  It  suppHo»  the  Itecti  and  Obliqui  muscles,  and  the  Corn- 
plexus.  Kr()m  the  branch  which  supplies  the  Inforiur  oblique  a  flbtment  is  giva 
of£  wliich  joins  the  second  cervical  nerve.  It  ali*o  occai*ionally  gives  off"  a  cat* 
neous  filament,  which  ac<:onipauies  the  occipital  artery,  and  communicates  with  tbe 
occipitalis  major  and  minor  nerves. 

The  posterior  division  of  the  first  cervical  has  no  branch  analogous  to  tbe 
external  branch  of  the  otJier  cervical  nerves. 

The  postrrior  branch  of  the  s'xond  (ervieal  nerve  is  three  or  four  times  greater 
than  the  anterior  branch,  and  the  largest  of  all  the  other  posterior  cervical  nerrefi. 
It  emerges  from  the  spinal  canal  between  the  posterior  arch  of  the  atlas  and 
lamina  of  the  axis,  below  the  Inferior  oblique.  It  supplies  this  muscl^  and 
receives  a  comijiuniciiting  filiiment  from  the  iirst  cervical.  It  then  divides  into 
an  external  and  an  internal  branch. 

The  internal  brancli,  called,  from  its  size  and  distribution,  the  oceipitaiU  iiwr|«r, 
ascends  obliquely  inwards  between  the  Obliquus  interior  and  Complexus,  and 

fierces  the  latter  rau.scle  and  the  Trai>vxius  near  their  attachments  to  llie  cranium. 
t  is  now  joined  bv  a  filament  from  the  third  cervical  nerve,  and,  ascentling  on  tlw 
back  part  of  the  head  with  the  occipital  artery,  divides  into  two  branches,  vtiich 
supply  the  integument  of  the  scalp  as  far  forwards  as  the  vertex,  communicatiBf 
with  the  occipitalis  minor.  It  gives  oS  an  auricular  branch  to  the  back  partM 
the  ear,  and  muscular  branches  to  the  Complesus. 

The  pa^lrrior  bmnch  of  the  third  ccrvt'eat  is  smaller  than  the  preceding,  b* 
larger  tlnin  the  fourth ;  it  differs  from  the  posterior  branches  of  the  other  oerriaJ 
nerves  in  il.s  RUpjilying  an  additional  filament  to  the  integument  of  tbe  oocJpDL 
Till!*  occipital  branch  ari.-w-.s  from  the  internal  or  cutaneous  branch  beneath  tfc*  i 
Trapezius;  it  pierces  that  muscle,  ami  supplies  the  skin  on  the  lower  and  back  i 
part  of  the  head.  It  lies  to  the  inner  side  of  the  occipitalis  mojor,  with  wliicli  il 
13  connected. 

The  internal  branchai  of  the  posterior  divisiions  of  the  first  three  oerrital 
nerves  arc  oceiisionally  joined  beneath  the  Complexua  by  communicating  brancbs^ 
This  comuiuuioatiou  has  been  described  by  Cruveilhier  as  tix« potterior  eaW^ 
plcxiu. 

The  BRACitrAL  Plehts  (fig.  285), 

The  brachial  plexus  is  formed  by  the  union  of  the  anterior  hnochca  of  tbe  fiw 
lower  cervical  and  first  dorsal  nervat.  It  extends  from  the  lower  part  of  the  n^* 
of  the  ucck  to  the  axilla,  being  very  broad,  and  presenting  but  little  of  a  p}eU' 


BRACHIAL  PLEXUS. 
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fonn  arraDgement  at  ita  commencemetit,  narrow  opposite  the  clavicle,  ^road  and 
presenting  a  more  dense  interlacement  in  the  axilla,  and  dividing  opposite  the 
coracoid  process  into  numerons  brandies  for  the  supply  of  the  upper  limb.  These 
nerves  are  all  similar  in  size,  and  their  mode  of  imion  in  the  formation  of  the 
plexus  is  the  following.  The  &Sth  and  sixth  nerves  unite  near  their  exit  from 
the  spine  into  a  common  trunk ;  the  seventh  nerve  joins  this  trunk  near  the  outer 
border  of  the  Middle  scalenus ;  and  the  three  nerves  thus  form  one  large  single 
cord.  The  eighth  cervical  and  first  dorsal  nerves  unite  beneath  the  Anterior 
scalenns  into  a  common  trunk.  Thus  two  large  trunks  are  formed,  the  upper  one 
by  the  union  of  the  fifth,  sixth,  and  seventh  cervical ;  and  the  lower  one  by  the 
eighth  cervical  and  first  dorsal.  These  two  trunks  accompany  the  subclavian 
artery  to  the  axilla,  lying  upon  its  outer  side,  the  trunk  formed  by  the  union  of  the 
last  cervical  and  first  dorsal 

being  nearest  to  the  vessel.  ^8*  285.— PUn  of  the  BnciiUl  Plazu, 

Oppoeite  the  clavicle,  and 
sometimes  in  the  axilla, 
each  of  these  cords  gives 
off  a  fasciculus,  which 
uniting,  a  third  trunk  is 
formed  so  that  in  the 
centre  of  the  axilla  three 
cords  are  found,  one  lying 
on  the  outer  side  of  the 
axillary  artery,  one  on  its 
inner  side,  and  one  behind. 
The  brachial  plexus  eom- 
municates  with  the  cer- 
vical plexus  by  a  branch 
from  the  fourth  to  the 
fifth  nerve,  and  with  the 
phrenic  by  a  branch  from 
the  fifth  cervical,  which 
joins  that  nerve  on  the 
Anterior  scalenus  muscle: 
the  cervical  and  first  dor- 
sal nerves  are  also  joined 
by  filaments  from  the  mid- 
dle and  inferior  cervical 
ganglia  of- the  sympathetic, 
close  to  their  exit  from  the 
intervertebral  foramina. 

Selatiom.  In  the  neck,  the  brachial  plexus  lies  at  first  between  the  Anterior 
and  Middle  acaleni  muscles,  and  then  above  and  to  the  outer  side  of  the  subclavian 
artery;  it  then  passes  beneath  the  clavicle  and  Subclavius  muscle,  lying  upon  the 
first  serration  of  the  Serratus  magnus  and  Subscapularis  muscles.  In  t/te  axilla, 
it  is  placed  on  the  outer  side  of  the  first  portion  of  the  axillary  artery ;  it  surrounds 
the  artery  in  the  second  part  of  its  course,  one  cord  lying  upon  the  outer  side  of 
that  vessel,  one  on  the  inner  side,  and  one  behind  it ;  and  at  the  lower  part  of  the. 
axillary  apace  gives  off  ita  terminal  branches  to  the  upper  extremity. 

The  Branches  of  the  Brachial  Plexus  may  be  arranged  into  two  groups,  viz, 
those  given  off  above  the  clavicle,  and  those  below  that  bone. 


(1.)  Bbakcees  abovk  the  Clattcle. 
Communicating.  Posterior  thoracic. 


Muscular. 


Suprascapular. 


&CS 


SPINAL  NERVES. 


The  CWinn/mwd'nj  ftmwA  with  the  phrenic  is  derived  from  tJie  fifth  cenical 
n«rve ;  it  joiiui  the  phrenic  on  llie  Anterior  Kctilenux  inumle. 

The  Muscular  iromr/iM  supply  the  liongus  colli,  Sealeni,  Rhomboidei,  ud 
Subclavius  muscles.  Those  for  the  Scaleni  and  lingua  colli  arise  from  the  lower 
oenrical  nerves  st  their  exit  from  the  intervertebral  foramina.  The  rhomboid  branch 
arises  from  the  fifth  cervical,  pierees  the  Scalenus  medius,  and  parses  beneath  the 
Ivevntor  anguli  scapula?,  whicn  it  occasionally  supplies,  to  the  luiomboid  mascks. 
The  sub<:lavian  hranch  ia  a  small  filament,  wnich  arises  from  the  trunk  formed  bj 
the  juncliou  of  the  fifth  and  sixth  cervical  nerves ;  it  descends  in  front  of  the 
subclavian  artery  to  the  Stibclavius  muscK  and  is  usually  connected  by  a  fihuovnt 
with  the  phrenic  nerve. 

The  PaUerior  thoracic  nerve  (long  thoracic,  external  respiratory  of  Bell) 
eapplics  the  Scrratus  magnus,  and  ia  remarkable  for  the  length  of  its  course.  It 
unscs  by  two  roots,  from  the  fifth  and  sixth  cervical  nerves,  immediately  after 
their  v.\it  from  the  intervertebral  foramina.  These  unite  iu  the  substance  of  the 
Middle  scalenus  inuwlc.  anil,  after  emerging  from  it,  the  nerve  pawMS  down  behind 
the  brachial  plexus  mid  the  axillary  vesscU  resting  on  the  outer  smrfaoe  of  the 
Serratus  magiiiu!.  It  e-vtc-nds  along  the  siile  of  the  chest  to  tlie  lower  border  of 
thift  muscle,  and  ^up|ilie:«  it  with  numerous  filameRt.i. 

The  Su^iroicapiiUir  nerve  arises  from  the  cord  formed  by  the  fifth,  sixth,  and 
seventh  cervical  nerves;  passingobliciuelyoulwards  beneath  ihe  Trapezius, it  enters 
the  supra-spinouB  fossa,  through  the  noteh  in  the  upper  border  of  the  scapola; 
and,  piLssing  beneath  the  Supra-spinatus  muscle,  curves  in  front  of  tho  spino  of  the 
scapula  to  thu  infru-spinuus  fossa.  In  the  supra-spinous  fossa,  it  gives  off  two 
branches  to  the  Supra-i^pinatus  muscle,  and  an  articular  filament  to  the  8hoa1d«> 
joint ;  and  in  the  infro-spinous  fossa,  it  gives  off  two  branclte*  to  tho  Infra-spinattu 
muscle,  besides  some  filaments  to  the  shoulder-joint  and  scapula. 

(2.)  Braxches  below  the  Clavicle. 
To  the  chest     ....     Anterior  thoracic. 

To  the  shoulder        .         .  )  Subscapular. 

Circumflex. 
M  uscu  lo-cutaneous. 
Internal  cutaneous. 
liOsser  internal  cutaneoo^ 
Median. 
Ulnar. 
Itf  usculo-epiraL 

The  branches  given  off  below  the  clavicle  are  derived  from  the  throe  cords  < 
the  brachial  ploxus,  in  the  following  manner: — 

From  the  outer  corcl,  arise  tho  external  of  tho  two  anterior  thoracic  nervc^  the 
musculo-cutaiieous  nerve,  and  the  outer  head  of  the  median. 

Frvm  the  inwr  cord,  arisKj  tho  internal  of  the  two  aiit^trior  thoracic  nerves,  ike 
internal  curaneou^  the  lc'<ser  internal  cutaneous  (nerve  of  Wrisbcrg),  the  iihur,^ 
and  inner  head  of  the  median.  ^1 

From  chf^  fionttrior  cord,  arises  tbft  subscapular;  and  it  then  sulxlivides  into  tlie 
muaculo-spiral  and  circumflex  nerves.  ^^ 

The  Anterior  Th«raeic  Xervei,  two  in  number,  supply  the  Pectoral  musclea.     ^M 

The  external  or  superficial  branch,  the  larger  of  the  two,  arises  from  the  ontt^^ 
cord  of  the  brachial  plexus,  passes  inwards,  across  the  axillary  artery  and  vein, 
and  is  dietribut^Kl  to  the  under  surface  of  the  Pectoralis  major.     It  sends  dovo  s 
comraanicating  Ulamcnt  to  join  the  internal  brauch. 

The  ifOerftal  or  deep  branch  arises  frum  the  inner  cord,  and  passes  upwards 
between  the  axillary  artery  and  vein  (t(omcti;n«i  [wrforales  the  %-cin\  and  joins  with 
the  filament  from  the  superficial  branch.  From  the  loop  thus  formed,  branches 
are  distributed  to  tho  under  surface  of  the  PectoralU  minor  and  Fectondis  major 
muscles. 
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Extremitj.     Anterior  Viuir. 


The  SvhtcapuJar  Nerves,  three  in  number,  supply  the  Subscapnlarfa,  Teres 
major,  and  LatifiBimua  dorsi  muscles. 

The  upper  mbecapulM'  nerve,  the  smallest,  enters  the  upper  part  of  the  Subsca- 
pularis  muscle. 

The  lower  miscapular  nerve  enters 
the  axillary  border  of  the  Subscapularis,  F'«- 28e.-CaUpeoiis  Nerve*  of  Bight  Upper 

and  ternunates  m  the  leres  major,  ihe 
latter  muscle  is  sometimes  supplied  by  a 
separate  branch. 

The  long  at^iacapular,  the  largest  of  the 
three,  descends  along  the  lower  border  of 
the  Subscapularis  to  the  Latissimus  dorsi, 
through  which  it  may  be  traced  as  &r  as 
its  lower  border. 

The  Circttmfiex  Nerve  supplies  some 
of  the  muscles,  and  the  integument  of  the 
shoulder,  and  the  shoulder-joint.  It  arises 
Irom  the  posterior  cord  of  the  brachial 
plexus,  in  common  with  the  musculo- 
spiral  nerve.  It  passes  down  behind  the 
axillary  artery,  and  in  front  of  the  Subsca- 
pularis; and,  at  the  lower  border  of  this 
muscle,  passes  backwards,  and  divides  into 
two  branches. 

The  upper  branch  winds  round  the  neck 
of  the  humerus,  beneath  the  Deltoid,  with 
the  posterior  circumflex  vessels,  as  far  as 
the  anterior  border  of  the  muscle,  supply- 
ing it,  and  giving  off  cutaneous  branches, 
which  pierce  it  to  ramify  in  the  integument 
covering  its  lower  part 

The  lower  branch,  at  its  origin,  dis- 
tributes filaments  to  the  Teres  minor  and 
back  part  of  the  Deltoid  muscles.  Upon  the 
filament  to  the  former  musct^  a  gangliform 
enlargement  usually  exists.  The  nerve 
then  pierces  the  deep  &scia,  and  supplies 
the  integument  over  the  lower  two-thirds  of 
the  posterior  surface  of  the  Deltoid,  as 
■well  as  that  covering  the  long  head  of  the 
Triceps. 

The  circumflex  nerve,  before  its  divi- 
sion, gives  off  an  articular  filament,  which 
enters  the  shoulder-joint  below  the  Subsca- 
pularis. 

The  Muacuh-cutanemus  Nerve  {exter- 
nal culaneoue,  perforana  Qitserii)  supplies 
some  of  the  muscles  of  the  arm,  and 
the  integument  of  the  forearm.  It  arises 
&om    the   outer    cord    of    the    brachial 

flexns,  opposite  the  lower  border  of  the 
ectoralis  minor.  It  then  perforates  the  Coraco-brachialis  muscle,  and  passes 
obliquely  between  the  Biceps  and  Brachialis  anticus,  to  the  outer  side  of  the  arm, 
a  little  above  the  elbow,  where  it  perforates  the  deep  fascia  and  becomes  cutaneous. 
This  nerve,  in  its  course  through  the  arm,  supplies  the  Coraco-brachialis,  Biceps, 
and  Brachialis  anticus  muscles,  besides   some  filaments  to  the  elbow-joint  and 

liiim/*nia 
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The  cntAseoiiii  portion  of  the  nerve  pasees  beliind  tbe  medinn  oeplinlic  vein,  ti 
divides;  opposite  the  elbow -joint,  into  an  anterior  and  A  posterior  branch. 

The  antirinr  branch  Ae»c.anAs  nlong  the  radial  border  of  the  forearm  to  the 
wrist.  It  ifl  here  placed  in  front  of  the  radial  artery,  and,  piercing  the  deep 
fuscui,  aouompiinies  that  vessel  to  the  bark  of  the  wrii^t.    It  commumcBtea  wiiii 

a  branch  from  the  radial  ncrro,  and  db- 
tributes  filnmcats  to  thu  iutcgumeat  of  the 
ball  of  the  thumb. 

The  postrrior  branch  ia  given  off  abont 
the  middle  of  the  forearm,  and  pacKS 
dowuwiinls,  along  the  bnck  part  of  itt 
radial  side,  to  the  writit.  It  Rupplieii  the 
inttigiinienl  of  the  lower  third  c^  the 
fcireann,  communitiating  with  the  radbl 
nerve,  and  the  external  cntanooue  braiicli  J 
c^  the  musculo-spiral.  ■ 

The  Jnlemal  (SUancous  Nerm  is  one 
of  the  Bmallcsl  branches  of  the  brachiiJ 
plexus.  It  iiriMM  from  the  inner  oord, 
in  common  with  the  ulnar  and  inlersal 
head  of  the  median,  and,  «l  its  oommenco- 
ment,  Ls  plno»d  on  Iho  inner  side  of  the 
brachial  artery,  Itpa.'tseii  down  the  inner 
tide  of  the  arm,  pierces  the  deep  fascia 
with  the  basilic  vein,  about  the  middle  of 
the  limb,  and,  becoming  cutaoooo^  di- 
vides  into  two  branchca.  M 

This  ner^-c  gives  oft;  near  tbo  axilla,  a  fl 
cnianeous  filament,  which  pierces  the 
fascia,  and  supplies  the  intogumcnt  corer-  J 
ing  the  Biceps  muscle,  nearly  as  far  a*  ■ 
the  elbow.  This  filament  lie*  s  little  «-  1 
tornal  to  the  common  trunk  fVom  wliidi 
it  arises. 

The  anfcrior  hranchf  the  larger  of  ih* 
two,  pu^sL^  in  front  of,  occa.4ionally  be- 
hind, the  medinn  baitilio  vein.  It  then 
de.'tocnd.s  on  the  anterior  surface  of  tk 
ulnar  »ida  of  the  forearm,  dtstribotisg 
fihiments  to  the  integument  as  &r  u  Ibe 
wriat,  and  communicating  with  a  cW»- 
neoug  branch  of  the  ulnar  nerve. 
n     sf?\.  '^''*'  /""'<■"'"■  branch   paseos  oblSqwl^ 

downwards  on  the  inner  side  of  the  btfiM 
vein,  winds  over  the  internal  condyle  <^ 
the  humerus  to  the  back  of  the  foreann. 
aud  descends,  on  the  posterior  nar&oe  of 
its  ulnar  .tide,  to  a  little  below  the  middk; 
diMributiug  filaments  to  the  integnaipi 
It  anastomoses  above  the  elbow  »tlS 
the  lesser  internal  cutaneous,  and  abore 
the  wrist  with  the  dorsal  branch  of  the 
ulnar  nerve  (Swan), 

Tho   Lesser   Jnlemal  Otttoneout  AV* 
(nerve  of  Wrisberg)  is  diMributed  to  llx 
integument  on  the  inner  side  of  (he  arm.    It  is  the  emallest  of  the  bnmoha  oTtl' 
htadiial  plexus,  and  usually  arises  from  the  inner  cord,  with  the  inlernal  outaneoM 
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and  ulnar  neires.  It  passes  Arougb  the  axillary  space,  at  first  lying  beneath,  and 
then  on  the  inner  aide  of,  the  axillary  veiQ,  and  commvuiicates  with  the  intercosto- 
hameral  nerve.  It  then  descends  along  the  inner  side  of  the  brachial  artery,  to 
the  middle  of  the  arm,  where  it  pierces  the  deep  fascia,  and  is  distributed  to  the 
integumeat  of  the  back  part  of  the  lower  third  of  the  arm,  extending  as  far  as  the 
elbow,  where  some  filaments  are  lost  in  the  integument  in  front  of  the  inner  con- 
dyle, and  others  over  the  olecranon.  It  communicates  with  the  inner  branch  of 
the  internal  cutaneous  nerve. 

In  some  cases,  the  nerve  of  Wrisberg  and  intercosto-humeral  are  connected 
by  two  or  three  filaments,  which  form  a  plexus  at  the  back  part  of  the  axilla. 
In  other  cases,  the  intercosto-humeral  is  of  large  size,  and  takes  the  place  of  the 
nerve  of  Wrisberg,  receiving  merely  a  filament  of  communication  from  the 
brachial  plexus,  which  represents  th!is  nerve.  In  other  cases,  this  filament  is 
wanting,  the  place  of  the  nerve  of  Wrisberg  being  supplied  entirely  from  the 
intercosto-humeral. 

The  Median  Nebve  (fig.  288)  has  received  its  name  from  the  course  it  takes 
along  the  middle  line  of  the  arm  and  forearm  to  the  band,  lying  between  the  ulnar 
and  mosculo-spiral  and  radial  nerves.  It  arises  by  two  roots,  one  from  the  outer, 
and  one  from  the  inner  cord  of  the  brachial  plexus ;  these  embrace  the  lower  part 
of  the  axillary  artery,  uniting  either  in  front  or  on  the  outer  side  of  that  vessel. 
As  it  descends  through  the  arm,  it  lies  at  first  on  the  outer  side  of  the  brachial 
artery,  crosses  that  vessel  in  the  middle  of  its  course,  usually  in  front,  but  occa- 
sionally behind  it;  and  lies  on  its  inner  side  to  the  bend  of  the  elbow,  where  it  is 
placed  beneath  the  bicipital  fascia,  and  is  separated  from  the  elbow-joint  by  the 
^rachialis  anticus.  In  the  forearm,  it  passes  between  the  two  heads  of  the 
Pronator  radii  teres,  and  descends  beneath  the  Flexor  sublimis,  to  within  two 
inches  above  the  annular  ligament,  where  it  becomes  more  superficial,  lying  between 
the  Flexor  sublimis  and  Flexor  carpi  radialia,  covered  by  the  integument  and 
&scia.     It  then  passes  beneath  the  annular  ligament  into  the  hand. 

Branches.  No  branches  are  given  off  from  the  median  nerve  in  the  arm. 
In  tfie  forearm,  its  branches  are  the  muscular,  anterior  interosseous,  and  palmar 
cutaneous. 

The  muacular  branches  supply  all  the  superficial  muscles  on  the  front  of  the 
forearm,  except  the  Flexor  carpi  ulnaris.  These  branches  are  derived  from  the 
nerve  near  the  elbow.  The  branch  furnished  to  the  Pronator  radii  teres  often 
arises  above  the  joint. 

The  atUerior  interoaaeoua  supplies  the  deep  muscles  on  the  front  of  the  fore- 
arm. It  accompanies  the  anterior  interosseous  artery  along  the  interosseous 
membrane,  in  the  interval  between  the  Flexor  longus  pollicis  and  Flexor  pro- 
fundus digitornm  muscles,  both  of  which  it  supplies,  and  terminates  below  in  the 
Pronator  quadratua. 

The  palmar  cutaneous  branch  arises  from  the  median  nerve  at  the  lower  part 
of  the  forearm.  It  pierces  the  fascia  above  the  annular  ligament,  and  divides 
into  two  branches;  the  outer  one  supplies  the  skin  over  the  ball  of  the  thumb,  and 
communicates  with  the  external  cutaneous  nerve;  the  inner  one  supplies  the  inte- 
gument of  the  palm  of  the  hand,  anastomosing  with  the  cutaneous  branch  of  the 
ulnar.     Both  nerves  cross  the  annular  ligament  previous  to  their  distribution. 

In  the  palm  of  the  hand,  the  median  nerve  is  covered  by  the  integument  and 
palmar  fascia,  and  rests  upon  the  tendons  of  the  Flexor  muscles.  In  this  situation 
it  becomes  enlarged,  somewhat  flattened,  of  a  reddish  color,  and  divides  into  two 
branches.  Of  these,  the  external  one.  supplies  a  muscular  branch  to  some  of  the 
muscles  of  the  thumb,  and  digital  branches  to  the  thumb  and  index-finger ;  the 
itUemal  branch  supplying  digital  branches  to  the  middle  finger  and  part  of  the 
index  and  ring  fingers. 

The  branch  to  the  muscles  of  the  thumh  is  a  short  nerve,  which  subdivides  to 
Bupplv  the  Abductor,  Opponens,  and  outer  head  of  the  Flexor  hrcvis  pollicis 
muscles ;  the  remaining  muscles  of  this  group  being  supplied  by  the  ulnar  nerve. 
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along  the  ulnar  rida  of  the  vrist  and  tiand,  suppUos  the  inner  side  of  the 
finger,  and  the  adjoiuinc  ei<ica  of  the  littlo  uua  ring  Sobers;  it  altw  sends  a  ooi 
municating  filamcDt  to  tliat  branch  of  the  nidisil  iiurvc  which  suppUes  the  adjoining 
wdes  of  the  midtllu  and  riug  Ungcrs. 

The  arttealar  Jitamentg  to  Ott  writt  arc  also  suppUvd  by  the  uhiar  nerve. 

The  superficial  palmar  branch  supplies  the  I'^lmariu  brcvia,  and  the  iotj-'giimeot 
on  the  inDvr  siilv  of  the  hiind,  aud  tvrminatus  in  twu  digital  branches,  which  are 
dUtributud,  one  to  the  ulnar  8id«  of  the  litUe  finger,  the  other  to  the  adjoining 

aides  of  the  little  and  ring 
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fitijfcrs,    the    latter     com- 
innnicatiiig  with  a 
Irorn  the  modian. 

The  dfrp  palmar 
passes  between  the  Abdoo- 
tor     and     Flexor     brcvi* 
minimi  digiU  muscU-^,  and 
foltowa  the  course   of  the 
deep  palmar  arch  beneath 
the   nexor    tendons.      M 
ita  origin,  it  supplies  the 
muscles  of  the  little  finger. 
As  it  crosses  the  deep  part 
of  the  hand  it  sends  two 
brunches  to  each   inleros- 
eeous  space,  one   lor  the 
Dorsal  and    one    for  the 
Palmar   interosseous  mus- 
cle,  the   branches   to  tbe 
second  and  third    Palmtr 
intero«sei   supplx-ing    lil»- 
ments  to  the    two  maa 
Lurabrical  mti^lcs.  ^1  >tt 
termination    belwe«D   tbe 
thumb  and  index-fiDger.  r( 
BUfipliea  the  Adductor  pot 
licifl  and  tlte  iooer  bcaaof 
the  Flexor  brevis  polKw 

.The      ML-sci;i,y8iiEit 

y  BRVK(fig.  2tif>X  ^  l«p* 
h ranch     of    the    brupi^ 
plexus,  supplies  the  o* 
eles  ofthebBck  partofil* 
arm  and  forearm,  and  iho 
integument  of   the   suM 
parts  ^  well   as  that  ^^ 
the  hand.     It  «ri«s  fi^ 
the  paiterior  cord  of  **** 
brachial  plexuA  by  a  co?*" 
moa  trunk  with  tbe  o^ 
cuuiflex    nerve.      At     *j 
commenoeraent,  it  is  pl**5 
bchittd    the  axillary    •^ 
upper  part  of  tbe  bract* 

arteries  passing   ''°*''**ie 
front  of  the  tendons  of   ^"^ 


Lutif«imus  dorsi  and  T" 

niuor 


.^«^ 
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the  huTnema  in  tbe  epiral  groove  with  the  superior  profrmda  arterf  and  veiii, 
passing  from  the  imier  to  the  outer  side  of  the  bone,  beneath  the  Triceps  muscle. 
At  the  outer  side  of  the  arm,  it  descends  between  the  Brachi&Iia  anticus  and 
Supinator  longus  to  the  front  of  the  external  condyle,  where  it  divides  into  the 
radial  and  posterior  interosseous  nerves. 

The  branches  of  the  musculo-Bpiral  nerve  are : — 

Muscular.  Badial. 

Cutaneous.  Posteqpr  interosseous. 

The  fnuacular  branches  supply  the  Triceps,  Anconeus,  Supinator  longus, 
Extensor  carpi  radiatia  longior,  and  Brachialis  anticus.  These  branches  are 
derived  from  the  nerve,  at  the  inner  side,  back  part,  and  outer  side  of  the 
arm. 

The  internal  muscular  branches  supply  the  inner  and  middle  heads  of  the 
Triceps  muscle.  That  to  the  inner  head  of  the  Triceps  is  a  long,  slender 
£lament,  which  lies  close  to  the  ulnar  nerve,  as  far  as  the  lower  third  of  the 
arm. 

The  posterior  moscular  branch,  of  large  size,  arises  from  the  nerve  in  the 
groove  between  the  Triceps  and  the  humerus.  It  divides  into  branches  which 
supply  the  outer  head  of  the  Triceps  and  Anconeus  mascles.  The  branch  for 
the  latter  muscle  is  a  long,  slender  filament,  which  descends  in  the  substance  of 
the  Triceps  to  the  Anconeus. 

The  external  muscular  branches  supply  the  Supinator  longus,  Extensor  carpi 
radialis  longior,  and  Broohialia  anticus. 

The  eutaneotu  branched  are  three  in  number,  one  internal  and  two  external. 
The  internal  cutaneous   branch  arises  in  the  axiUary  space,  with  the  inner 
moscolar  branch.     It  is  of  small  size,  and  passes  across  the  axilla  to  the  inner 
side  of  the  arm,  supplying  the  integument  on  its  posterior  aspect  nearly  as  &r  as 
the  olecranon. 

The  two  external  cutaneous  branches  perforate  the  outer  head  of  the  Triceps, 
st  its  attachment  to  the  humerus.  The  upper  and  smaller  one  follows  the  course 
of  the  cephalic  vein  to  the  front  of  the  elbow,  supplying  the  integument  of  the 
lower  half  of  the  upper  arm  on  its  anterior  aspect.  The  lower  branch  pierces  the 
deep  i&at^li  below  tne  insertion  of  the  Deltoid,  and  passes  down  along  the  outer 
mde  of  the  arm  aid  '^Ibow,  and  along  the  back  part  of  the  radial  side  of  the 
forearm  to  the  wrist,  supplying  the  integument  in  its  course,  and  joining,  near  its 
ternunation,  with  a  branch  of  the  external  cutaneous  nerve. 

The  radial  nerve  passes  along  the  front  of  the  radial  side  of  the  forearm,  to  the 

commencement  of  its  lower  th'-d.     It  lies  at  first  a  little  to  the  outer  side  of  the 

"dial  artery,  concealed  beneath  the  Supinator  longus.     In  the  middle  third  of  the 

^re^m,  it  lies  beneath  the  same  muscle,  in  close  relation  with  the  outer  side  of 

the  artery.     It  quits  the  artery  about  three  inches  above  the  wrist,  passes  beneath 

fhe   tendon  of  the  Supinator  longus,  and,  piercing  the  deep  fascia  at  the  outer 

"^rder  of  the  forearm,  divides  into  two  branches. 

T?he  external  branch,  the  smaller  of  the  two,  supplies  the  integument  of  the 
'^^ial  side,  and  ball  of  the  thumb,  joining  with  the  posterior  branch  of  the 
*^t«nial  cutaneous  nerve. 

^Ihe  internal  branch  communicates,  above  the  wrist,  with  a  branch  from  the 
j*^t«nial  cutaneous,  and,  on  the  back  of  the  hand,  forms  an  arch  with  the  dorsal 
^r'^tnch  of  the  ulnar  nerve.  It  then  divides  into  four  digital  nerves,  which  are 
j^^'*ributed  as  follows : — The  first  supplies  the  ulnar  side  of  the  thumb ;  the  second. 
r|^  radial  side  of  the  index  finger ;  the  third,  the  adjoining  aides  of  the  index 
B^*3  middle  fingers;  and  the  fourth,  the  adjacent  borders  of  the  middle  and  ring 
^^?  S^rs.     The  latter  nerve  communicates  with  a  filament  from  the  dorsal  branch 

the  ulnar  nerve, 
^^  TJhe  posterior  interosseous  nerve  pierces  the  Supinator  brevis,  winds  to  the  back 
the  forearm,  in  the  substance  of  this  muscle,  and,  emerging  from  its  lower  border, 
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passes  down  bctwec-n  the  BUperficiai  and  deep  layer  of  muscles,  to  tho  midiUc  i 
the  forearm.  OonMdiTubly  diminished  in  siae,  it  dcw(.-cnds  ou  tbc  int«rusBtou 
mmnbriuie,  beneatli  the  Exlenwjr  secundi  intcriiodii  pollicis.  to  the  back  of  llit 
carpus,  where  it  preseiiU  a  ganglitbrm  onlargemenl,  IVwm  which  Ghitiiiaitx  uv 
di^trihutcd  to  the  ligninciitjt  aud  articulat!on<i  of  the  carpui^.  It  mppliea  all  tlie 
mosolvtt  of  iJic  radial  and  posterior  brachial  regions,  excepting  the  JiMoatoi, 
Sapinalor  longua,  and  Extensor  carpi  rudialiit  longior. 

Dorsal  Nerves. 

The  Ditraal  Kcrvrt  are  twelve  in  number  on  e*ch  side.  Tho  6nt  sppan 
between  the  flrat  and  second  dorsal  vertebra  and  the  laKt  between  the  Iftrt  dorol 
and  ilrst  lumbar. 

The  rooU  of  ort'i/in  of  the  dorsal  nerves  are  few  in  number,  of  small  nze,  ffld 
vary  but  slightly  Irom  tho  second  to  the  last.  Both  roots  are  very  slender;  tlie 
posterior  ones  exceeding  in  thiukncss  those  of  the  unlcrior  only  in  a  slisht  dcgnc 
These  roots  graduaily  incrcatu;  iii  length  from  above  downwards,  and  reman  b 
coQlaet  with  the  spinal  cord  for  a  distance  euuul  to  the  height  of)  at  least,  I«d 
vertebnc,  in  the  lower  part  of  the  dorsal  region.  They  then  join  in  theinltf- 
vertebral  fi>r&tiien.  and,  at  their  exit,  divide  into  two  bnutehcti>  a  poetenor  or 
dontal,  and  an  anterior  or  inlercoittal  branch. 

llie  lintt  and  laiit  dorsal  nerves  are  exceptions  to  thew  obaractcrs. 

Vba  posterior  tranches  of  tftedorsat  nerves,  which  are  smaller  than  the  intCKKiltiL 
paaa  backwards  between  the  transverse  processes,  and  di\-ide  into  ext«nul  ui 
intamal  branches. 

The  external  hnnefi^s  increase  in  size  from  above  dtnmwarfLi.  They  pM 
through  the  Longissimus  dorsi,  corresponding  to  the  eellular  interval  lietTCCO  il 
KQd  the  SaerO'lumbali«,  supplying  these  muselcs,  as  well  as  those  br  whicli  ihij 
are  continued  upwards  to  the  head,  and  the  Levatores  costanim;  tne  five  or  (ix 
lower  ones  giving  off  cutaneous  filaments. 

The  intmuit  brnnchcs  of  the  six  upper  ncrx-es  pass  inwards  to  the  inlcml 
between  the  Mtiltilidiix  t^pimt!  and  Scmi-spinalisdorsi  mutv-'les,  which  they  sDfipIj; 
then,  piercing  the  origin  of  th<j  Khomboidei  and  TrapcEius.  boc«tne  cutaMoU 
by  the  side  of  the  spinous  proiw*ws.  The  inc-niai  braoehvs  of  the  nut  Id** 
nerve-t  are  distributed  to  the  MultilUlus  spina;,  nilhout  gl-a-t,  oS  any  cqIiiim"^ 
filaments. 

The  cutaneous  branches  of  the  dorsal  nerves  are  twelve  in  number,  the  « 
opper  being  derived  from  the  internal  branches,  and  the  six  lower  from  lbe«t- 
ternal  branches,  Tho  former  pierce  the  Rhomboid  and  Trapezius  rausclcdt  dfl* 
to  the  spinous  processes,  and  ramify  in  the  integument.  They  arc  fRqaanlllf 
furnished  with  gaiigliform  culargcmctits.  The  six  lower  cutaneoux  bnncio 
pierce  the  Surratus  posticus  inferior,  and  Latissimus  dorsi,  io  ft  line  villi  I'm 
ougles  of  the  ribs. 

Intercostal  Nerves, 

The  TnttTcoatat  Serves  (anterior  branches  of  the  dorsal  nerves)  are  twolfe  is 
number  on  each  side.  They  are  distributed  to  the  paricte:s  of  the  tbunx  iw 
abdomen,  separately  from  each  other,  without  being  joined  in  n  plexus  in  wW 
respect  they  differ  Irom  all  the  other  spinal  nerves.  Each  nerve  is  o-mneeled  ™ 
the  adjoining  ganglia  of  the  sympathetic  by  one  or  two  niamcntjt.  The  inteno*** 
nerve*  may  be  dividml  into  two  Bctti,  from  the  dilTbrencc  they  prescnl  in  tb«r^ 
tribution.  llie  six  upper,  with  the  exceptiou  of  the  first,  are  limited  in  tk^ 
distribution  to  the  panetes  of  the  chest.  The  six  lower  supply  the  pari«u*  " 
the  chest  and  abdomen. 

The  UfPKtt  LvTEBcOiVrAi.  Nerves  pan  forwards  in  the  intercostal  maeti''^ 
the  intercostal  vessels,  lying  below  the  veins  and  artery,    At  the  t»ck(atiwi<^ 


w  Ix-twccn  tbe  pleura  and  tlic  Kxtornal  intcroosta]  muscle,  but  ara  soon 
d  bc-twci-ti  tlku  twu  ]>luii<;s  of  Intercostal  ntuitolcs  iw  fnr  as  thv  coslul  car- 
•^  wlicrw  they  liu  ln-twoeu  lli«  pleum  and  tho  IiiU.-r:i(ii  iiiUirviistal  inustlcs. 

Uie  »t«ntiiin,  timv  ori^!«  the  mli^niii!  iiiainmiiry  urlvry.  umi  Triaufjulurig 
i,  piercv  t!i«  Internal  intercoslal  and  PectoralU  major  mu.'wlc^  and  supply  the 
ument  of  lh«  inaiiima  and  fmnt  of  the  cheitt,  foruking  the  anterior  «uUiiitiOiUi 
•a  of  the  thorax ;  that  iroia  the  second  nerve  becoming  joia«d  with  the  cla* 
ar  nerve. 

anches.     Numerous  slender  muscular  filaments  supply  the  Intercostal  and 
igularis  sterni  muscles.     Some  of  these  branches,  at  the  front  of  the  cheat, 

th«  costal  cartilages  from  one  to  another  intercostal  apace, 

ieral  etUaneom  nerwes.     The^c  arc  derived  from  tbo  latercoala]  nerves,  midway 

mn  the  vertobno  and  stomum,  pierce  the  Kxtcmal  iutcreostal  and  Sorratua 

iu;«  miuclcs,  and  divide  into  two  bniuchcs,  iintcrior  and  posterior. 

a  anta-iw  bmncka  are  reflected  forwards  to  the  nido  and  f(irc;>nrt  of  the 

,  supplying  the  intugument  of  the  chest  and  muntoa,  and  the  up]>cr  iiigitacJons 

s  Kxtemal  oblitiue. 

e  posterior  hrawhr^  are  reflected  baclrwards,  to  supply  tlie  JBtegument  over 

apulft  and  Latittsimus  dorsi. 

e  first  interoaital  nerve  has  no  lateral  cutaneons  branch.   The  lateral  cntaneous 

ih  of  the  second  intercostal  nerro  is  of  large  size,  and  named,  from  its  origin 

listribution,  tire  inUrcosto- humeral  nerve.    It  pierces  the  Kxtenial  intercostal 

tc,  croesss  tho  axilla  to  the  inner  aide  of  the  arm,  and  joins  with  a  tilament 

the  nerve  of  Wrisbcrg.     It  then  pierces  the  fascin,  and  supplies  the  skin  of 

ppcr  half  of  the  inner  and  back  part  of  the  arm,  communicating  with  the 

lal  cutaneous  branch  of  the  muscuUt-spiral  nerve.     Tlio  size  of  this  nerve  is 

verse  proportion  to  the  fiza  of  the  other  cutjmcouK  nerves,  c^ueeiaily  the 

jofWrisberg.     A  second  )nt«rco^)-hu  mural  nerve  i*  frequently  given  off 

the  tliird  intercostal.     It  nupplies  lilameuts  to  the  urm-pit  and  inner  side  of 

rin. 

«  Lower  InlAnotUil  Xerva  (excepting  the  last)  have  tho  same  arrangement 

B  upjper  ones  as  far  as  the  anterior  extremities  of  the  intercofila!  siincw,  where 

Et  behind  llie  costal  cartilages,  and  between  the  Internal  ol)!ii|ue  and  Traus- 
muscle.%  to  the  sheath  of  the  Keolus,  which  they  perforate.  They  siipjily 
us  mu.4cle,  and  terminate  in  branchai  which  become  sul>cutaneaus  near  the 
alba  (anterior  cutaneous  nerves  of  the  abdomen),  sujiplying  the  integument 
»nt  of  the  abdomen,  being  directed  outwards  to  tho  lateral  cutaneous  nerves, 
lower  intercostal  nerves  supply  tho  Intercostal  aad  abdominal  mosclcs.  and, 
t  the  middle  of  their  course,  give  olT  lateral  cutaneous  bnmcfaes,  which  pierce 
iixtvraal  intercostal  and  External  oblique  muscles,  and  arc  distributed  to  the 
nmcut  of  the  abdomen,  tho  anterior  bnuiclies  pu.'ssing  nearly  as  far  forwards 
e  margin  of  the  Bcctus;  the  posterior  branches  pa.ii<iiig  to  supply  the  sklu 
the  lAtissimus  dorsi,  where  they  join  the  dorsal  cutaneous  nerves. 

f  Pkctliar  DonsAL  Kkbves. 

nt  dorsal  nerve.  Ita  roiris  c/  origin  are  similar  to  tbose  of  a  cervical  nerve, 
nttert'oi-  or  dorsal  branch  rescmbics,  in  its  mode  of  distribution,  the  dorsal 
ibes  of  the  cervical  nerves.  Its  antnrior  i/ranch  enters  almost  wholly  into  the 
ition  of  the  brachial  plexus,  giving  off.  before  it  leaves  the  thorax,  a  small 
XMtol  branch,  whieh  runs  along  the  first  intercostal  space,  and  terminates  on 
"oiit  of  the  chest,  by  forming  the  first  anterior  cutaneous  nerve  of  the  thorax. 
Snt  intt^rcostal  nerve  givu«  ofl"  no  lateral  cutaneous  braneh. 
0  hal  dorsal  is  larger  than  tlic  other  dorsal  nerve«.  It«  anterior  branch 
along  the  lower  border  of  the  Inst  rib  in  front  of  the  Quadratns  lumboron), 
rat<M  the  aponeurosis  of  the  Transversalis,  and  passes  forwards  between  it 
he  Internal  oblique,  to  be  distributed  in  the  same  manner  as  the  preceding 
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D«TTe8.  It  conuRunicates  with  the  ilio-hypognstric  branch  of  the  lumbar  plexus 
aod  in  occaiiionally  coDiiecbKl  willi  ilio  ticst  lumbar  norve  by  a  slender  bnuicii, 
tbe  (lorsi-lurabar  nerve,  whick  dc!SC«nd»  iii  Uie  subsuiooe  of  Uw  Quadraliu  lum- 
borum. 

The  lateral  ciilanemu  branch  of  the  last  domal  ia  remarkable  for  its  luve  ««; 
it  pcrfuratcs  the  Internal  and  Kxternal  olilique  ma»clei!i,  pasaem  downwards  over 
Uic  crest  of  the  ilium,  and  \a  distributed  to  tue  integument  of  the  front  of  tlte  hip, 
somv  of  ill!  iilainvuts  extending  as  low  down  as  the  trochanter  toajor. 


Lumbar  Nebvks. 

The  Ztimio'  turvea  are  fixQ  in  Qum1>er  on  each  rado ;  the  first  appears  betwws 
tbo  first  and  second  lumbar  vertebra  and  the  last  between  the  Last  lumbar  and  the 
base  of  tho  eacrtna. 

The  roofj  of  the  lumbar  acrrce  are  tho  largest  and  their  filaments  the  mM 
numcrouit,  of  all  the  spinal  nerves,  and  thej-  are  closely  aggregated  together  up>a 
the  lowwr  end  of  the  eord.  The  anterior  roota  i^re  smaller ;  but  there  is  not  tho 
same  disproportion  between  them  and  the  [wstorior  roots  u^  id  the  eervical  nerves. 
The  roots  of  thftw  ncr\-«!t  have  avL-rticiil  direetion.aml  are  of  cotisiderablc  Icnirlh. 
more  especially  the  lower  ones,  as  tlie  sptntd  cord  does  not  vxt«ud  bcyoud  the  ^rM 
lumbar  vertebra.  Tho  roots  become  joined  in  the  intervertebral  foramina,  uail,  «i 
tlieir  exit,  divide  into  two  branches,  anterior  and  ptisterior. 

The  jioilfriftr  brnnehrA  of  the  lumbar  nerves  diminish  in  size  from  above  down- 
wards; they  t^H>ct  backw.-ird.i  between  the  transver^  processes,  and  divide  into 
external  and  internal  Umiirhett. 

The  cxK^raal  braneiies  tmpnly  the  Erector  spinsa  and  Inter- transverse  musdes. 
From  tbo  throe  iipiier  branches  cutaneous  nerves  are  derived,  which  pierce  the 
Sacro-lumbalis  and  Latissimu»  dorsi  musclee^  and  descend  over  the  back  part  of  the 
crest  of  tlie  ilium,  to  be  d'i:itribiited  to  the  integument  of  tho  gluteal  region,  tonus 
of  the  filaments  pa.*fting  as  tar  as  the  trochanter  major. 

The  internal  tHrauch^  the  smaller,  pass  inwards  clo%  to  the  articular  prooeaaes 
of  the  vertsbn^  tmd  supply  tlio  Multitidua  spina;  and  Inter-8)>inalcs  muscles. 

ITio  anlerior  brvmchta  of  tho  lumbar  nerves  increase  in  size  from  above  down- 
wards. At  their  origin,  they  communicate  with  tho  lumbar  ganglia  of  the  sjtb- 
pathctic  by  long  slender  fikmonta,  which  accompany  tho  lumbar  arteries  round  the 
udcs  of  the  bodies  of  the  vcrtebna  beneath  the  Psoas  musclo.  The  nerves  pa* 
obliquely  outwards  behind  the  Psoas  magnust  or  between  it«  fasciculi,  distribulmg 
fllaineuts  to  it  and  the  Quadratiis  lumburum.  The  anterior  branches  uf  the  four 
upper  nervoii  are  connected  together  in  thiu  siluattou  by  auastomoitc  loo[i«,  and 
form  the  lumbar  plexua.  The  anterior  branch  of  lb«  lllUi  lambar,  joined  with  a 
branch  from  the  fmirth,  descond.-*  acrow  the  base  of  the  sacrum  to  join  the  anterior 
branch  of  Uio  fintt  .<<acnil  nerve,  and  a.-wist  in  the  formation  of  the  sacrnl  plexus. 
The  cord  resulting  from  the  union  of  these  two  nervce  is  called  tbe  btmUt-tocni 
nave. 

LuunAR  Pijatra. 

The  Lumbar  phrtu  is  formed  by  the  loope  of  communication  between  the  ante- 
rior branches  of  the  four  upper  lumbar  nerves.  The  iilexus  is  narrow  above,  and 
occasionally  oooneoted  with  the  last  dorsal  by  a  slenuer  branch,  tbe  dorsidumbar 
nerve;  it  iii  broad  below,  where  it  isjoined  to  tliesacral  plexus  by  the  luiiil»o-.titcnd. 
It  is  ^tuated  in  the  Rub.4tancfl  of  the  Psoas  muscle,  near  its  posterior  {>art,  in  iruol 
of  the  trannverse  nroces.'ies  of  the  lumbar  vertebra;. 

Tho  mode  in  which  the  plexus  ia  formed  is  the  following: — The  first  lumbar 
nerve  gives  off  tJie  ilio>hypogastrio  and  ilio-ingninal  nervet^and  a  oommunicating 
branch  to  the  second.  The  second  gives  off  the  external  cutaneous  aod  ratilo- 
cniral,  and  a  oommunieating  branch  to  the  third  ucrve.  The  third  nerve  gina  a 
descending  filament  to  the  Iburth,  and  divides  into  two  brunches,  which  aasiA  in 


LUMBAR   PLEXUS. 
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forming  the  unto rior  crwrsl  ftiid  obturator  nerves.    The  foiirth  ncr^-c  completes  the 
foriiiutiuu  of  tho  imlvriur  criirul.  and  th«  ohtumtor,  furnishe?^  part  of  tho  ocixesory 
obtnrutor,  and  gives  off  a  communicating  branch  to  the  fifth  lumbar. 
The  brHucluH)  of  the  lumbar  plexus  arc  tbo 


1 1  io-  hy  pogiutric 
Ilio-ingutnul. 
Genilo-c  rural. 
Kxteroal  cutaneous. 


Obturator. 

Accessory  obturator. 
Autcriur  cntnU. 


The^e  branches  may  bo  divided  into  two  groups,  according  to  their  mode  of 
distribution.  One  group,  iucludiug  the  ilio-Eypogastric,  ilio-ingutua!,  nn<l  part 
of  the  genito-crural  uervea,  supplies  tho  lower  part  of  the  parietos  of  the  ut>ilom«a ; 
the  other  group,  whieli  iuoludex  tho  reiualaiug  nvrvuti,  (supplies  the  forepart  of  the 
thigh  and  iD&er  sido  of  the  leg. 


Vig.  290.— The  Lninbkr  PUxoa  ■nd  ils  Bnnehc*. 
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The  Ilio-HTPOOastric  XERTE  (tfiprriftr  mfac^th-mtan(*}va)  ariiWs  from  the  first 
lomhar  nerve,  ll  |ii«Pcojs  the  outer  lK>rdi-r  of  the  Psoas  muscle  nt  il«  iip))cr  part) 
awl  crosses  obliquely  in  front  of  the  Quaiiratus  himbonim  to  tlic  cn:»t  of  the 
iltani.  It  then  perforates  tlio  Trims  versa!  is  muscle  iit  iM  hnvk  part,  and  <livid<» 
^twccn  it  and  tne  Internal  oblique  into  two  branches,  iliac  and  Itypogastrio. 
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The  ilifK  bramh  pierces  the  latemi  and  External  oHi(]ae  musctei  iintw- 
diatvly  above  the  c^c^t  of  the  ilium,  and  is  distributed  to  the  integumeDl  of  llie 

f luteal  region,  behind  the  lateral  cutaneous  branch  of  the  last  dorsal  nerre  (fig, 
98).    The  size  of  thU  nerve  bears  an  inverse  proportion  to  that  i^  the  outaneoiu 
bniiich  oi'  the  last  dorsal  nerve. 

'i'ho  hyj'OtfOslric  bratich  continues  onwardH  between  the  Internal  obliqae  and 
IVansventalis  musoletii.  It  first  pierces  tlie  Internal  oblique!,  and  near  the  middle 
line  perforates  the  Kxtemal  oblique  above  the  external  abdominal  ring,  and  ia 
distributed  to  the  integument  covering  the  hypogastric  region. 

The  iLioiNonSAL  kervk  (in/erior  tnutr^ulo-eutawoiis),  smaller  than  the  pre- 
ceding, arises  with  it  from  the  first  lumbar  nerve.  It  pierces  the  outer  border  of 
the  Psoas  just  below  the  ilio- hypogastric,  and,  passing  obliquely  across  the  Quxd- 
ratus  Inmborum  and  Iliacus  muscles,  perforates  the  TransversaliB,  near  the  fore- 
part of  the  crest  of  the  ilium,  and  communicates  with  the  ilio-hypogastric  item 
between  that  muscle  and  the  Internal  oblique.  The  nerve  then  pierces  the  Intenul 
oblique,  distributing  filaments  to  it,  and,  accompnuying  the  s]K>rinnliu  eonl,  eM«pet 
At  the  external  abdominal  rin^  and  is  distributed  to  the  integument  of  i1m 
ficrotum  and  upper  and  inner  part  uf  the  thigh  in  the  male  and  to  tlw  labium  in 
the  fonuile.  The  Bize  of  this  nerve  'm  in  inverse  pro]K)rtion  to  that  of  the  Jlto- 
hypogastric.  Oocasionally  it  ia  very  siiuill.  and  ends  by  joining  it ;  in  anch  caao^ 
a  branch  from  th«  ilio  hy{X}giuttrio  takes  the  pluoe  of  that  nerv^or  the  nerve  naj 
be  altogether  absent. 

The  UKXlTOciiLKAL  Nerve  arises  from  the  second  lumbar,  and  by  a  few  fibres 
from  the  cord  of  eoiamunication  between  it  and  the  first.  It  passes  obltqaelv 
through  the  substanee  of  the  Psoas,  descends  on  its  surface  to  near  Poupaitt 
ligament,  and  divides  into  a  genital  and  a  crural  branch. 

The  genital  iranek  descends  on  the  external  iliac  artery,  sending  a  (aw  fiU- 
montB  round  that  vessel;  it  thca  pierces  the  fascria  truuivcr^alix,  and,  pasnng 
through  the  intortial  abdominal  ring,  descends  along  tho  back  part  of  the  epw 
matic  curd  to  tho  scrotum,  and  supplies,  in  the  male,  tho  Crcmunter  mtacle.  In 
the  fenialc,  it  aceompaiites  the  round  lignmcnt,  and  ii;  lo:<it  upon  iU 

The  cniral  braneh  pEUses  along  the  inner  margin  of  the  Vma*  muscle,  bcDetUi 
PoupartV  ligiinivnt,  into  the  thigh,  where  it  piernes  the  fascia  lata,  and  is  di«lri- 
buted  to  the  int«gumenl  of  tlie  upper  and  anterior  aspect  of  tlie  thigh,  oomouilU' 
eating  with  the  middle  cutaneous  nerve. 

A  few  filaments  from  this  nerve  may  be  traced  on  to  the  femoral  artery;  tb^ 
are  derived  from  the  nerve  as  it  passas  beneath  Poupart'a  ligament. 

Tim  ExTEBN.ix  Cltaseol'8  N  ekve  arises  from  the  second  lumbar,  or  from  tlie 
loop  between  it  and  the  third.  It  ]>erforatcs  the  out«r  border  of  the  Psoaa  mosck 
about  its  middle,  and  crosses  the  IHucus  muscle  obliquclv,  to  tho  notch  Imm^ 
diately  beneath  the  anterior  superior  spine  of  the  ilium,  wliere  it  pas«ca  beneath 
Poupart's  ligament  into  the  thigh,  and  divides  into  two  branches  of  nearly  cqaal 
sine. 

The  arUrrior  branch  descends  in  an  aponeurotic  canal  formed  in  tJio  fascia  Ut^ 
bocomoft  sup'rfitrial  about  four  inches  below  Poupart's  ligament,  and  dividea 
into  branehcs,  which  are  distributed  to  the  integument  along  the  anterior  and 
outer  part  of  the  tbigb,  as  far  down  as  the  knee.  Thia  nerve  occasionally  oon- 
municates  with  tho  long  saphenous  nerve. 

Tho  posterior  brartch  pierces  the  fascia  lata,  and  subdivides  into  branoltee  which 
tmss  across  tho  outer  imd  posterior  surface  of  tho  thigh,  supplying  the  integumi'sl 
ta  this  region  ah  far  as  the  middle  of  the  thigh. 

The  OBTHBAToit  Nehvk  supplies  the  Obturator  cxtcmtis  and  Adductor  muscJa 
of  tho  thigh,  the  arti<^ululions  of  the  hip  and  knee,  and  oocAsioasdly  the  inlegn- 
menl  of  the  thigh  and  leg.  It  arises  by  two  bnmches;  one  from  the  third,  the 
other  ftom  the  fourth  lumbar  nerve.  It  descends  Uirough  t]»o  inner  fibres  of  tl» 
Psoas  muscio-.  and  emerges  from  its  inner  border  near  tlte  brim  of  the  pelvic:  it 
then  runs  along  the  lateral  wall  of  the  pelvis,  above  the  obturator  vesael^  to  tb 
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upper  part  of  the  obturator  foramen,  where  it  enters  tlio  thigh,  and  dmd« 
into  nn  anterior  and  a  jwsterior  branoli,  separated  bj  the  Adductor  brevu 
muficle. 

'i'he  anterior  Iranch  passes  down  in  front  of  tlie  Adductor  hrevia;  being  corcred 
by  tlie  Pectineus  and  Adductor  longu^ ;  and.  at  tlie  lower  border  of  the  lalta 
muscl^  commuuii^tvs  with  the  intt'nial  cutaneous  and  inlttmal  gaphcnous  Dc7Te& 
forming  a  kind  of  plexus.  It  llien  deacenda  ui)on  the  femoral  urtcrjr,  upon  whici 
it  is  finally  distributed. 

This  nerve,  near  the  obturator  foramen,  gives  off  an  articular  branch  to  the 
hip-joint.  Behind  the  Pectineus,  it  diatributea  muitculsir  brunches  to  the  Addurtor 
longus  and  Gracilis,  and  occasioually  to  the  Adductor  brcvis  and  Pccttnvut^  aad 
receives  &  communicating  branch  fixiin  the  accessory  obturator  nerve. 

Occajiioiiuliy  thin  communicating  branch  is  eoutinuod  down,  as  a  mtaneooj 
brand),  to  the  thigh  and  leg;  emerging  from  the  lower  border  of  the  -Adductor 
lougu^,  it  desecnds  along  the  posterior  margin  of  the  Sarlorius  to  the  inner  side  of 
the  knee,  where  it  pierces  the  deep  fascia,  oommunicntes  with  the  long  sapheooos 
nerve,  and  is  distrJuuted  lo  the  integument  of  the  inner  side  of  the  leg.  as  Io» 
down  as  it.*  niidille.  When  this  branch  ia  small,  its  place  ia  supplied  by  the 
internal  cutaneous  nerve. 

The  jMislerior  ftrnwA  of  the  obtur.itor  nerve  pierces  the  Obturator  exteraoi 
and  paasea  behind  the  Adductor  hrevia  to  the  front  of  the  Adductor  magntu 
where  it  dividea  into  nunieroua  muscular  branches,  which  supply  the  Obtuiata 
cxtornuH,  the  Adductor  niagnus.  and  occasioually  the  Adductor  brcvis. 

The  articular  braveh  for  the  knee-joint  perforates  the  lower  part  of  tbt 
Adductor  magnus,  and  entcra  the  upper  part  of  the  popliteal  s|K»ce;  descending 
upon  the  popliteal  artery,  as  far  as  the  back  part  of  the  knee-joint,  it  perforata 
the  posterior  liKumcut,  and  is  distributed  to  the  synovial  membrwM).  It  gin* 
filaments  to  the  artery  in  its  course. 

Tlie  Accessory  Obtl^kator  Nerve  is  of  small  size,  and  arises  cither  from  tbe 
obturator  nerve  near  its  origin,  or  by  separate  iilamcuts  from  the  third  and  fonitli 
lumbiu*  nerves.  It  descends  idong  the  inner  border  of  the  PiwAs  niusclo,  ctdsm 
the  body  of  the  pubcs,  and  passes  Dcneath  the  Pcctineu*  rnusclc,  where  it  divida 
into  numerous  branches.  One  of  these  supplies  the  Peclin**us,  penetrating  ill 
under  surface;  another  is  dijilribuled  to  the  hip-joint;  wliile  a  tiiird  coumunicaM 
with  the  anterior  branch  of  the  oliturator  nerve.  Tiiis  branch,  when  of  lorie 
size,  is  prolonged  (iis  already  mentioned),  as  a  cutaneoua  branch,  to  the  leg.  To* 
acocs,jory  obturator  nerve  la  not  constantly  found;  when  absent,  the  hip-joiti 
receives  branches  from  the  obturator  ner^'e.  Occasionally  it  is  very  smul,  aai 
becomes  lost  in  the  capsule  of  the  hip-joint. 

The  Anterior  CiifKAi,  Nerve  is  the  larffest  branch  of  the  lumbar  plexus.  B 
supplies  muscular  branches  to  the  Iliacus,  Peciincus,  and  all  the  musclat  oo  lbs 
front  of  the  thigh,  excepting  the  Tcnaor,vagin«>  fcmoris ;  cutaneous  filaments  to 
the  front  and  inner  side  of  the  thigh,  and  to  the  leg  and  foot ;  and  articular  brandiei 
to  tlie  knee.  It  arises  from  the  third  and  fourth  lumbar  norvcsi,  receiving  alsoi 
fasciculus  from  the  second.  It  descends  through  the  fibres  of  the  Psoas  mnack 
emerging  from  it  at  the  lower  part  of  its  outer  DOrder ;  and  passes  down  betwetn 
it  and  uie  Iliacus,  and  beneath  Poupart's  ligamont,  into  the  thigh,  when  it 
becomes  somewhat  flult«ue<l,  and  divides  into  an  anterior  or  culamiius,  and  « 
posterior  or  mnscular  part,  Heneath  Poupart's  ligament,  it  is  siTpuratcd  from  ihe 
Ismoral  artery  by  the  Paoas  musi;le,  and  lies  Iwncath  the  iliac  faeoia. 

Within  the  pelvis,  the  anterior  crural  nerve  gives  oif  from  its  outer  side  woe 
small  branchea  to  tlie  Iliaous,  and  a  branch  to  the  femoral  arti^ry.  which  >) 
dislribuicd  upon  the  upper  part  of  that  vcaseL  The  origin  of  this  bniDch 
varies;  it  occosionallj  anscs  nighcr  than  usual,  or  it  may  arise  lower  dova in 
the  thigh. 

£xtemal  lo  tftepclvie,  the  following  bnmchcs  are  given  oH: — 
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Fh/m  rte  Anterior  Division.  From  the  Posterior  Division, 

Middle  cutaneous.  Muscular. 

iDtenial  cutaneous.  Articular. 

Long  sapbenoua. 

The  middle  mianeons  nerve  pierces  the  fascia  lata  (occaaionallj  the  Sartorius 
also),  about  three  inches  below  Poupart's  ligament,  and  divides  into  two  branches, 
which  descend  in  immediateproximityalongtheforepartofthe  thigh,  distributing 
numerous  branches  to.the  integument  as  low  as  the  front  of  the  knee,  where  It 
joins  a  branch  of  the  internal  saphenous  nerve.  Its  outer  branch  communicates, 
above,  with  the  crural  branch  of  the  genito-crural  nerve ;  and  the  inner  branch 
with  the  internal  cutaneous  nerve  below.  The  Sartorius  muscle  is  supplied  by 
this  or  the  following  nerve. 

The  internal  ctUajteoua  nerve  passes  obliquely  across  the  upper  part  of  the  sheath 
of  the  femoral  artery,  and  divides  in  front  o^  or  at  the  inner  side  of,  that  vessel,  into 
two  branches,  anterior  and  internal. 

The  anterior  branch  perforates  the  fascia  lata  at  the  lower  third  of  the  thigh, 
and  divides  into  two  branches,  one  of  which  supplies  the  integument  as  low  down 
as  the  inner  side  of  the  knee ;  the  other  crosses  the  patella  to  the  outer  side  of 
the  joint,  communicating  in  its  course  with  the  long  saphenous  nerve.  A  cuta- 
neous filament  is  occasionally  given  off  from  this  nerve,  which  accompanies  the 
long  saphenous  vein ;  and  it  sometimes  communicates  with  the  internal  branch 
of  the  nerve. 

The  inner  branch  descends  along  the  posterior  border  of  the  Sartorius  muscle 
to  the  knee,  where  it  pierces  the  lascia  lata,  communicates  with  the  long  saphe- 
nons  nerve,  and  gives  off  several  cutaneous  branches.  The  nerve  then  passes 
down  the  inner  side  of  the  leg,  to  the  integument  of  which  it  is  distributed.  This 
nerve,  beneath  the  fascia  lata,  joins  in  a  plexiform  network,  by  uniting  with 
branches  of  the  long  saphenous  and  obturator  nerves.  When  the  communicating 
branch  from  the  latter  nerve  is  large,  and  continued  to  the  integument  of  the  leg, 
the  inner  branch  of  the  internal  cutaneous  is  small,  and  terminates  at  the  plexus, 
occasionally  giving  off  a  few  cutaneous  filaments. 

This  nerve,  before  subdividing,  gives  off  a  few  filaments,  which  pierce  the 
fascia  lata,  to  supply  the  integument  of  the  inner  side  of  the  thigh,  accompanying 
the  long  saphenous  vein.  One  of  these  filaments  passes  through  the  saphenous 
opening;  a  second  becomes  subcutaneous  about  the  middle  of  the  thigh;  and  a  third 
pierces  the  fascia  at  its  lower  third. 

The  long  or  internal  saphenous  nerve  is  the  largest  of  the  cntaneous  branches 
of  the  anterior  crural  nerve.  It  approaches  the  femoral  artery  where  this  vessel 
passes  beneath  the  Sartorius,  and  lies  on  its  outer  side,  beneath  the  aponeurotic 
covering,  as  &r  as  the  opening  in  the  lower  part  of  the  Adductor  magnus. 
It  then  quits  the  artery,  and  descends  vertically  along  the  inner  side  of  the  knee, 
beneath  the  Sartorius,  pierces  the  deep  fascia  between  the  tendons  of  the  Sartorius 
and  Gracilis,  and  becomes  subcutaneous.  The  nerve  then  passes  along  the  inner 
side  of  the  leg,  accompanied  by  the  internal  saphenous  vein,  descends  behind  the 
internal  border  of  the  tibia,  and,  at  the  lower  third  of  the  leg,  divides  into  two 
branches ;  one  continues  its  course  along  the  margin  of  the  tibia,  terminating  at 
the  inner  ankle,  the  other  passes  in  front  of  the  ankle,  and  is  distributed  to  the 
integument  along  the  inner  side  of  the  foot,  as  far  as  the  great  toe. 

Sranchea.  The  long  saphenous  nerve,  (Ao^t  the  middk  of  the  thigh,  gives  off 
a  communicating  branch,  which  joins  the  plexus  formed  by  the  obturator  and 
internal  cutaneous  nerves. 

At  the  inner  side  of  the  knee,  it  gives  off  a  large  branch  (n.  culanetis  palellse), 
which  pierces  the  Sartorius  and  fascia  lata,  and  is  distributed  to  the  integument 
in  front  of  the  patella.  This  nerve  communicates,  above  tJie  knee,  with  the  anterior 
branch  of  the  internal  cutaneous ;  below  the  knee,  with  other  branches  of  the  long 
saphenous ;  and,  on  the  otUer  aide  of  the  joint,  with  branches  of  the  middle  and 
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externsl  cutaneous  nerves,  fbnnisg  a  plexiform  network,  tlio  pIrxM  potcUii 
This  nerve  is  occasionally  smitt,  and  tcrounatcs  by  joiuiug  the  iutvriuil  cuta&coiu, 
wliich  Bupplics  ita  place  in  front  of  the  knee 

Bftnw  Uu:  knir,  tlio  braucIicH  of  the  lonj;  saplKmous  nerve  are  <]i^ribatv(l  W 
the  intcgUDieiit  of  the  front  and  inner  siilo  ol  the  leg,  oommtinicating  with  ihe 
cutauuous  brutiehe*  from  the  iiiteniul  cutiiueou^  or  obtumlor  nerve. 

The  deep  group  of  branchctt  of  the  &nt«rior  crural  ncr\'e  are  muscular  and 

ticular, 

'Hie  mwH^uUtr  branrhta  supply  the  Pcctineus,  and  all  the  musclen  on  the  frow 
of  thp  tliigh,  except  the  'lensor  vaffinai  Jtmoris,  which  is  supplied  from  the 
ghiKia!  nerve,  a\v\  the  Sartorius,  which  is  supplied  by  filaments  from  the  middle 
or  internal  cutaneoua  nervea. 

The  tranches  to  the  Ptctinens,  usually  two  in  number,  pass  inwards  behind  tbe 
femoral  vessels,  and  enter  the  muscle  ou  ita  anterior  surfiice. 

The  branch  to  the  Rectus  muscle  enters  its  under  surface  high  np. 

The  branch  to  the  Vaatus  extfnius,  of  large  size,  follows  iho  conrse  of  the 
descending  bniiicli  of  the  external  cireumficx  artery,  to  the  lower  part  of  the 
muscle.     It  gives  otT  un  mlicuUr  filament. 

The  brandies  to  the  Vastus  intcmta  and  CVtimu  enter  the  middle  of  thoM 
nin«cleit. 

Tiic  articular  branches,  two  in  numlwr,  supply  the  knee-joint  One,  a  long. 
slender  filament,  ia  derived  from  the  nerve  to  Uie  VnaHis  exiernus ;  it  penetmtei 
the  capular  ligament  of  the  joint  on  ita  anterior  aspect.  The  other  in  derived 
from  the  nerve  to  the  Vastus  intemus;  it  descends  along  the  internal  inter- 
muscular  septum,  accompanying  the  deep  branch  of  the  asastomotioa  magna, 
pierces  the  capsular  ligiuncnt  of  the  joint  on  ita  inner  sid^  and  supplies  tha 
synovial  mcmbriinc 
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The  nan-al  wrves  are  five  in  number  on  each  side.  The  four  upper  0l»ea  pas 
IVoiii  the  sacral  canal,  through  the  sacral  foramina ;  the  dtlh  escaping  tbrougfa  ibe 
foramen  between  the  sacrum  and  coccyx. 

The  rooU  of  ariifin  of  the  upper  sacral  (and  lumbar)  nerves  arethelargeatofaS 
the  spinal  nerves ;  whilst  those  of  the  lowest  sacrul  and  coccygeal  nerves  are  the 
«Dallvst. 

The  Itmgih  of  tftc  rools  of  these  nerves  is  very  considerable,  being  longer  than 
thofc  of  any  of  the  other  >ipinal  nerves,  on  aocouui  of  the  itpinal  cord  not  extending 
beyond  the  tSr^t  lumbar  vertebra.  From  their  greiit  length,  and  the  appearance 
they  present  in  connection  with  the  spinal  cord,  the  roola  of  origin  of  these  ncrvet 
are  called  collectively  the  cauila  etptina.  Each  sacral  and  oocoygeal  norve  dividet 
into  two  branches,  anterior  and  posterior. 

The  posterior  sacral  nerves  are  small,  diminish  in  si7.e  from  above  downwanl^ 
and  emerge,  except  the  last,  from  the  sacral  canal  by  the  jiosterior  aacral  (bninii& 

The  three  upper  ones  are  coverwl,  at  their  exit  from  the  sacral  conat,  by  the 
Multilidus  spiute,  and  divide  into  external  and  internal  branches. 

The  internal  branchea  are  small,  and  supply  the  Multifidus  spinse. 

I'he  external  braneha  communicati!  witli  one  another,  and  with  the  last  Inmto 
and  fourth  sacral  nerves,  by  means  of  ana-Htomosing  loops.  These  branches  put 
outward^  to  the  outer  surface  of  the  grt?at  sacro-sciatic  ligament,  where  Bier 
fonn  a  second  series  of  loops  beneath  the  (iluleus  maximus.  Cutaneous  branoW 
from  these  second  series  of  loops,  usually  throe  in  number,  pierce  this  mnfflft 
one  near  the  ponlerior  inferior  spine  of  the  ilium;  another  opposite  the  end  of  tie 
sacrum ;  and  llic  third,  midway  between  these  two.  They  supply  tho  iateigument 
over  tho  posterior  part  of  the  gluteal  region. 

Tho  tico  loioer  txwtenV  taeral  nnvet  are  situated  below  the  Multifidu*  spise. 
They  arc  of  small  size,  and  join  with  each  other,  and  with  tbe  coccygeal  ncn* 
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80  as  to  form  loops  on  the  back  of  the  sacrum,  fihiments  from  which  supply  the 
integument  over  the  coccyx. 

The  posterior  branch  of  the  coccygeal  nerve  ia  small.  It  separates  from  the 
anterior  in  the  sacral  canal,  and  receives,  aa  already  mentioned,  a  communicating 
branch  irom  the  last  sacral.  It  is  lost  in  the  fibrous  structure  on  the  back  of  the 
coccyx. 

The  anterior  sacral  nerves  diminish  in  size  &om  above  downwards.  The 
four  upper  ones  emerge  from  the  anterior  sacral  foramina ;  the  anterior  branch  of 
the  fiftl^  together  with  the  coccygeal  nerve,  between  the  sacrum  and  the  coccyx. 
All  the  anterior  sacral  nerves  communicate  with  the  sacral  ganglia  of  the  sympa- 
thetic, at  their  exit  from  the  sacral  foramina.  The^r^t  nerve,  of  large  size,  unites 
with  the  lumbo-sacral  nerve.  The  second  equals  in  size  the  preceding,  with  which 
it  joins.  The  third,  about  one-fourth  the  size  of  the  second,  unites  with  the 
preceding  nerves,  to  form  the  sacral  plexus. 

The  fourth  anterior  sacral  nerve  sends  a  branch  to  join  the  sacral  plexus. 
The  remaining  portion  of  the  nerve  divides  into  visceral  and  muscular  branches; 
and  a  communicating  filament  descends  to  join  the  fifth  sacral  nerve.  The  visceral 
branches  are  distributed  to  the  viscera  of  the  pelvis,  communicating  with  the 
sympathetic  nerve.  These  branches  ascend  upon  the  rectum  and  bladder ;  in  the 
female,  upon  the  vagina  and  bladder,  communicating  with  branches  of  the  sympa- 
thetic to  form  the  hypogastric  plexus.  The  muscular  branches  are  distributed  to 
the  Levator  ani,  Coccygeus,  and  Sphincter  ani.  Cutaneous  filaments  arise  &om 
the  latter  branch,  which  supply  the  integument  between  the  anus  and  coccyx. 

Theffth  anterior  sacral  nerve,  after  passing  from  the  lower  end  of  the  sacral 
canal,  pierces  the  Coccygeus  muscle,  and  descends  upon  its  anterior  surface  to  the 
tip  of  the  coccyx,  where  it  perforates  that  muscle,  to  be  distributed  to  the  integu- 
ment over  the  back  part  and  side  of  the  coccyx.  This  nerve  communicates  above 
with  the  fourth,  and  below  with  the  coccygeal  nerve,  and  supplies  the  Coccygeus 
muscle. 

The  anterior  branch  of  the  coccygeal  nerve  ia  a  delicate  filament  which  escapes 
at  the  termination  of  the  sacral  canal.  It  pierces  the  sacro-sciatic  ligament  and 
Coccygeus  muscle,  ia  joined  by  a  branch  from  the  fifth  anterior  sacral,  and 
becomes  lost  in  the  integument  at  the  back  part  and  side  of  the  coccyx. 

Sacral  Plexus. 

The  sacral  plexus  is  formed  by  the  lumbo-sacral,  the  anterior  branches  of  the 
three  upper,  and  part  of  the  fourth  sacral  nerves.  These  nerves  proceed  in 
different  directions;  the  upper  ones  obliquely  outwards,  the  lower  one  nearly 
horizontally,  and  they  all  unite  into  a  single,  broad,  fiat  cord.  The  sacral  plexus 
is  triangular  in  form,  its  base  corresponding  with  the  exit  of  the  nerves  from  the 
sacrum,  its  apes  with  the  lower  part  of  the  great  sacro-sciatic  foramen.  It  rests 
upon  the  anterior  surface  of  the  Pyriforrais.  and  is  covered  in  front  by  the  pelvic 
lii^ia,  which  separates  it  from  the  sciatic  and  pudio  branches  of  the  internal  iliac 
artery,  and  from  the  viscera  of  the  pelvis. 

The  branches  of  the  sacral  plexus  arc : — 

Muscular.  Pudic. 

Superior  gluteal.  Small  sciatic. 

Great  sciatic 

The  muscular  brarwhea  supply  the  Pyriformia,  Obturator  intemug,  the  two 
Qemelli,  and  the  Quadratus  femoria.  The  branch  to  the  Pyriformis  arises  either 
from  the  plexus,  or  from  the  upper  sacral  nerves ;  the  branch  to  the  Obturator  in- 
temns  arises  at  the  junction  of  the  lumbo-sacral  and  first  sacral  nerves ;  it  crosses 
behind  the  spine  of  the  ischium,  and  passes  through  the  lesser  sacro-sciatic  foramen 
to  the  inner  sur&ce  of  the  Obturator  intern  us ;  the  branch  to  the  Gemellus  superior 
arises  from  the  lower  part  of  the  plexus,  near  the  pudic  nerve ;  the  small  branch 
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to  tlie  Oemelltis  inferior  and  Qtiadratus  fciaoriK  nlso  ariites  (tom  the  lover  part  of 
tbe  ploxu^  passes  bcDoatti  tho  GotnvlU  aiid  te>i<lo»  of  llie  Obtnrator  tntemu 
and  HUppHiii  an  nrlioukr  bruiiuh  to  the  ht])-Jt)int.  Thia  braoch  is  oocaaonally 
derived  from  the  iippyr  pdrt  of  the  great  sciatic  nerve. 

Tbc  Sci'KRiOR  tji,CTKAi,  Nkkvb  tirities  froiD  the  back  part  of  tbe  Imnbo-Bucrd; 
it  passes  from  tbe  pi;lvia  tbrouyli  the  great  sacro-sclatic  ioramcn  al)ov«  the  Pyri- 
forniis  muscle,  aceompanied  by  the  gluteal  vessels,  aiid  divides  into  a  superior  and 
«n  inferior  branch. 

The  aajiin'or  branch  follows  the  line  of  origin  of  the  Olutous  tniuiinuM,  and 
supplies  it  &nd  tbe  Gluteus  medins. 

I  h«  inferior  branch  crosses  obliquely  hetn'een  the  Gluteus  minimus  and  Gluteu 
medios,  oiatributing  Jilameuts  to  both  these  mtisclejs,  and  ternjiiialo*  in  tlie  Tenwr 
vagios  femoris,  extending  nearly  to  its  lower  end. 

The  PUDlc  Kebtb  uris^vi  from  the  lower  part  of  the  eocral  plexus^  and  leavw 
iho  pelvis,  through  tlio  great  saero-Nciatic  foramen,  below  the  Pyriformia.  ll  then 
croascs  tho  spine  of  the  iiiobium,  and  re-enters  the  pelvii*  through  the  lesser  aaa^ 
sci alio  foramen.  It  aecompanieitthe  pudic  veA^eU  upwards  and  forwards  akin^  tb* 
outer  wftll  of  the  i.seliio-rev;t;d  fossa,  being  covered  \)y  the  obturator  &8cia,  and 
divides  into  two  terminal  branches,  the  perineal  nerve  and  the  dorsal  ncrvo  of  the 
penis.     Kear  its  origin,  it  gives  off  the  inferior  hemorrhoidal  nerve. 

The  in/fHor  itemorrhoidal  nen>e  is  occasionallv  derived  from  tho  sacnl 
plexus.  It  passes  aeroas  the  ischio-rectal  fossa,  with  its  accompany ing  Tca»!«, 
towards  tbo  lower  end  of  tlio  rootum,  and  is  distrihutod  to  tbo  External  sphincter 
and  tbo  intof^umetit  round  the  anus.  Branches  of  this  nerve  coininunicatc  with 
tbe  inferior  pudendal  and  8U])erficial  perineal  nerves  on  the  inner  margin  of  th« 
thigh. 

The  jimneal  nerve.  th«  most  inferior  and  largest  of  the  two  terminal  branches 
of  tbe  pudto,  ia  utuated  below  the  pudiu  artery.  It  accomnanie;*  the  superficial 
perineal  artery  in  the  perineum,  dividing  into  cutaneous  and  muscular  brancbei. 

The  cutantMius  branehes  (superficial  jwrincal)  are  two  in  number,  posterior  and 
anterior.  Tha  posterior  branch  passes  to  the  back  pmt  of  the  isehio-rectal  foss^ 
distributing  filaments  to  tbo  Sphincter  ani  and  integument  in  front  of  the  anu^ 
which  communicate  with  the  inferior  hemorrhoidal  nerve;  it  then  passes  fbr 
wards,  witli  tlie  anterior  branch,  to  the  back  of  the  scrotum,  communicating  with 
this  nerve  and  tbe  inferior  pudendal.  Tbe  anterior  branch  passes  to  the  font 
part  of  the  ischio-rectal  fossa,  in  front  of  the  preoeding.  and  accompanies  it  to  tbe 
scrotum  and  under  port  of  the  penis.  ThLi  branch  gives  one  or  two  filaments  to 
the  Levator  ani. 

The  muscular  branches  are  distributed  to  the  Transversus  pcrinci,  Acoeleraier 
urinw,  Erector  penis,  and  Compressor  urethne.  The  nerve  of  tjie  bulb  suppliifs 
the  cor])us  spongiosum ;  some  of  its  filaments  run  for  some  distance  on  the  8ur£K^ 
before  penetrating  its  interior. 

The  (hraal  nerve  of  the  j>mw  is  the  superior  division  of  the  pudkt  nerve;  it 
a^oompa&iea  the  pudio  aMery  along  the  ruinus  of  lim  ischium,  and  belweeo  the 
two  layers  of  the  deep  perineal  fn.icin ;  it  then  pierces  the  KiLtpt-nNory  Iigiiinent  of 
the  penis;  and  accompanies  the  arteria  dorsalis  penis  to  the  gloiis,  to  which  it  it 
distributed.  On  tlio  penis,  this  nerve  gives  off  a  cutaneous  oranch,  wliich  ruM 
along  the  wde  of  the  organ ;  it  is  joined  with  branches  of  the  sympathetic,  aoi 
supplies  the  integument  of  the  upper  surface  and  sides  of  the  penis  and  prcpac^ 
giving  a  large  branch  to  the  eor])us  cavcrnowum. 

In  the  fonmle,  the  pudic  nerve  is  di.«tnbuted  to  the  parts  analogous  to  those  ii 
the  male;  its  superior  division  terminating  in  the  clitoriis  the  infioriOT  is  llM 
external  labia  and  perineum. 

The  Small  Sciatic  Nkrvk  supplies  the  integument  of  the  perineum  and  l*"* 
part  of  the  thigh  and  leg,  and  one  niiiscle,  tbe  Gluteus  niaximiis.  It  is  usually 
formed  by  the  union  of  two  branclu«,  wliich  ari.*e  from  Pie  lower  part  of  lli« 
sacra]  plexus.     It  issues  from  tbe  pelvis  below  the  Pyriformia  muscl^  dwt^ 


1. 


bcncalh  tbe  Glutcua  maximus  with  the  sciatic  artery,  and  at  the  lower 

that  muscle  piu^--a  along  iht;  back  partof  tho  thigh,  beneath  the  taseia  lata,  to 

lowur  part  of  tlic  poplitoal  region,  where  it  pierces  the  fascia  and  beoomes 
cutan<.>oux.  It  thru  aceompunics  the  cxleriial  saphenous  veiii  below  the  middle  of 
the  leg,  its  tvrmiiiiil  iihinicnts  couimuiiicatiug  with  the  cxlcroal  baphcDOUH  ncrrr. 

The  bruDeh«s  of  tbe  small  ooiatic  nerve  arc  muscular  (inferior  gluteal)  aad 
cutanouuM. 

ITic  inferior  gluteal  consist  of  several  large  brnuche-s  given  off  to  the  ukIct 
BUrface  of  tli«  Gluteus  maximus,  near  it  lower  part. 

The  ciUanfo^is  liranches  oousist  of  two  groups,  internal  and  a)>ocndiDg. 

The  internal  culanrvua  hranchea  are  distributed  to  the  :<kiii  at  tho  upper  and  inner 
Bide  of  the  lliijih,  on  its  posterior  aspecL  One  bniiich,  longer  tlian  tlie  rwit,  die 
inferior  piuJiindal,  curves  forward  befowr  the  tuber  iwirhii,  pierces  the  Cuicia  lata  oo 
the  outer  nido  of  the  raniiii)  of  that  bone^  and  ia  di>lributed  to  the  integument  ef 
the  scrotum,  communicating  with  the  auperficial  perineal  nerve. 

Tho  amending  trilaneoua  hratichia  consist  of  two  or  three  Slaments^  which 
turn  upwards  round  the  lower  border  of  the  Gluteus  maximus,  to  supply  tho 
integument  covering  its  surfncc.  Oae  or  two  filaments  cccaaionallv  UBscend 
along  the  outer  side  of  the  thigli,  supplying  the  integument  as  far  as  Uic  middle 
of  this  region. 

Two  or  threo  briinchca  arc  gi%'cn  off  from  the  lesser  sciatic  nerve  as  it  ilcsceal! 
beneath  the  fascia  of  the  thigh ;  tliey  ifujiply  the  integument  of  the  back  pari  of 
the  thigh,  popliteal  region,  and  upper  part  uf  the  leg. 

The  Great  Sciatic  Nkkvr  supplies  nearly  the  whole  of  the  iutcgum^jnt  of  the 
leg,  the  muscles  of  the  back  of  the  thigli,  and  of  the  k-g  aii<l  foot.  It  is  the  largest 
nervous  cord  in  the  b'xly,  mea-iuring  three-quarters  of  an  inch  in  breadth,  and  is 
the  continuation  of  tlm  lower  part  of  the  sacral  plexus.  It  passes  out  of  the  pelvis 
through  the  great  sacro-sciatic  foramen,  below  the  Pyrifonnis  muscle.  It  detvesda 
between  the  troi^hauttiir  major  and  tubero^tv  of  the  htchium,  along  the  back  put 
of  tlm  thigh  to  about  its  lower  third,  where  it  diiides  into  two  large  braocltes,  '  ~ 
intcrtud  and  external  popliteal  nerves. 
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This  division  may  take  place  at  any  point  between  the  sacral  plexos  and 
lower  third  of  the  thigh.  When  the  division  occurs  at  the  plexus,  the  two 
descend  together,  aide  by  side ;  or  they  miy  b«  separated,  at  their  cotnmeQCcmeili 
by  the  inturjHjsition  of  part  or  tlie  whole  of  the  Piriformis  muscle.  As  the  Dcm 
descends  along  the  back  of  the  thigh,  it  rests  at  first  upon  the  external  rotator 
muscles,  together  with  the  small  sciatic  ner\-e  and  artery,  being  eovcrod  by  the 
Gluteus  maximus;  lower  down,  it  lies  upon  the  Adductor  inugnus,  being  covered 
by  the  long  head  of  the  Biceps, 

Tho  i>rane}iea  of  the  ncr\'e,  before  its  division,  are  articular  and  muscular. 

The  articular  branches  arise  from  the  upper  part  of  t!ie  nerve;  they  supply 
hip-joint,  ])erforating  its  fibrous  capsule  posteriorly.     ITieae  branchea  are 
limes  derived  from  the  sacral  plexus. 

The  mntcular  branches  are  distributed  to  the  Flexors  of  the  leg;  vijs.,  1^ 
BioeiJS,  Scmi-tundiiiosiut,  and  Scmi-membranosus,  and  a  branch  to  the  Adductor 
maeuus.     Tiieso  brunches  are  given  oil' beneath  tho  Biceps  muscle. 

The  Internal  roFl-lTKAl.  Nkrvk,  the  larger  of  the  two  terminal  branches  of 
the  great  eoiaUo  nerve,  descends  along  the  back  part  of  the  thigh  through  iV 
middle  of  the  popliteal  ^Mice,  to  tho  lower  part  of  the  Popliteus  muscle,  wiii«  it 
^sas  with  tho  artery  beneath  the  arch  of  the  Soleus,  and  becomes  the  pctftcriof 
tibial.  It  lies  at  first  very  superftirial,  and  at  the  outer  side  of  tho  poplitval  veMd^I 
opposite  the  knee-joint,  it  is  in  close  relation  with  these  vessels,  abd  crosMS  (!>* 
artery  to  its  inner  side, 

ITie  trnncAM  of  this  nerve  are  articular,  muscular,  and  a  cutaneous  branch,  li« 
external  or  Bhort  saphenous  ner\'o. 

Tho  <Biicular  brancftca,  usually  throe  in  number,  supply  the  kneo-jcnnt;  tnecf 
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168©  1iraQo)ie«  accompany  tlie  superior  anil  inferior  internal  nrtioalar  aiteaies,  and 
ft  third  the  azygoa. 

The  muitular  branelta,  four  or  five  in  miratwr,  nrise  from  tlio  nerve  as  it  lies 
een  the  tvro  h«acU  of  the  Ua^rocnemius  niuacle ;  tliey  supply  Itua  muscle, 
Flantaria,  Solea%  and  Popliteua. 
The  tji^mal  or  tftttrt  mphenous  nervt  doaconda  between  tlie  two  beads  of  tlio 
astrocnemiiM  muscle,  and,  about  the  middle  of  tbe  back  of  the  leg,  piert'cs  the 
Ideep  fwacia,  and  receives  n  ctimmunicating  brancli  {•■.ommunieana  peron^i)  from  the 

Sxteriuil  poplileni  nerve.  Tlio  iicrvo  then  continues  iw  etmrec  down  the  leg  near 
lie  outer  marf^ia  of  the  tcndu  Achillis,  in  compiiuy  with  the  external  «uphenouit 
rein,  wimls  round  the  outer  nialleolns,  and  is  distributed  to  the  integument  along 
the  outer  aide  of  the  foot  and  little  toe,  communicating  on  the  dorsum  of  ilie  foot 
irith  the  mu^ulo-cuUnuouit  nerve. 

The  P«^irnor  Tibial  nm-f  comnienceit  at  tlie  lower  border  of  the  PopHteus 
muacle,  and  paaaes  along  the  back  p.irt  of  the  leg  with  the  posterior  tibial  vessels 
U>  the  interval  between  the  inner  malleolus  and  the  heel,  whore  it  divides  luto  the 
BXtomal  and  internal  plantar  nerves.  It  lies  upon  the  deep  muscles  of  the  lej;. 
kad  is  covered  by  the  deep  fa-icia,  the  superficial  muscles,  and  integument.  In 
the  upper  part  of  its  course,  it  lies  to  the  inner  side  of  the  posterior  tibial  artery ; 
but  it  s<x>n  crosses  that  vessel,  and  lies  to  its  outer  side  as  far  as  the  nnkle.  In 
th«  lower  third  of  the  leg,  it  is  placed  paridlel  with  the  inner  margin  of  the  tendo 
Achillis. 

The   branchft  of  the   posterior  tibial 

DervearemuKcnlarani)  pluntitr  culane<jus. 

The    muMulw    bruncli^    ari.se  either 

leparaiely  or  by  a  oommon  trunk  from 

he  upper  part  of  the  nerve.   They  supply 

he  Tibialis  postieuB,  Flexor  lonyus  digi- 

omm.and  Flexor  longuspoUicisinuseW; 

he  branch  to  the  latter  muscle  accompanies 
theperoneal  artery, 

Tno  plantar  eutanfmis  brancA  perforates 

be  internal  annular  liffament.  and  sup- 

ilics  the  integument  of  the  heel  aud  inner 

idc  of  the  sole  of  the  foot. 
The  intermil  phinlnr    wrvf.  {fig.  29')), 

b«  larger  of  the  two  terminal  branches 

(f  the  posterior  tibial,  acconipanias  the 

Dlemal    plantar  artery  along  the  inner 

ide  of  the  foot.     From  its  origin  at  the 

nner  ankle  it  pasaea  forwards  between 

he  Abductor  pollieis  aad  Flexor  brevis 

Ugttorum,  divides  opposite  the  bases  of 

he   metatarsal   bonos  into  four   digital 

iranchcs,    and    commuuicutes   with   the 
EEtemal  plantar  nerve. 
BraiKhet.     In  its  course,  the  internal 

ilant;ir  nerve  gives  of^  euUmro\a  brnrKhra, 

fhicii  pierce  the  plantar  fiwcia.  and  Kumily 

R integument  of  the  *o\o  of  the  ttxrt ; 
vular  brarvhrs,  which  supply  the 
ibdiictor  poiiicis  and  Flexor  brevLs  digi- 
Drum;  ariicular  brancheA  to  the  artieuTationit  of  the  tardus  and  metatarsus;  and 
(or  di'jital  hrafu-Mes.  Those  jiioree  the  plantar  lascia  in  tlio  clolls  liolween  the 
ov*.  and  are  distributed  in  the  following  manner: — The  frst  supplies  the  inner 
lorder  of  the  great  toe,  and  sends  a  filament  to  the  Flexor  brens  pollieis  muscle; 
teomd  bifurcates,  to  supply  the  aiyaccnt  sides  of  the  great  aud  second  toQf^ 
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Beoding  a  filament  to  tbe  first  Lumtrical  muacle;  tlioMiWdij^ital  brancTi  (uppliw* 
the  adjacent  sides  of  the  seoond  and  third  Iocs,  and  tbc  Ho<.-ond  L\imbric«l  mUiH.'l4 : 
the  fowth  eiipplica  the  corresponding  sides  of  tbc  third  nod  fourth  loei^  >iid 
receives  &  com miitiicii ling  hmnch  from  the  cxtcmul  {ilniitnr  iicrve.  It  will  be 
chscrvud.  that  the  di^lrihutioD  of  tlii.-^  brunches  is  pruciseiy  similar  to  that  of 
the  median.  Euch  distal  uerv»  gives  otT  cutaneous  and  articular  filamentB; 
and  opposite  the  lost  phalanx  send:*  a  dorttal  braneti,  which  Rupplies  the  MniiSnra 
rouna  the  nail,  the  oontiniiatioD  of  the  nerve  being  di^buted  to  the  ball  of 
the  toe. 

'Wa  external  planlar  nerve,  the  mnaUerof  the  two,  completeit  the  nervoaa  sapfily 
to  the  structureii  of  the  I'lxit,  being  distributed  to  the  littlo  toe  and  one  balf  n  tkt 
fourth,  aa  well  as  to  some  of  the  deep  laiisclca.  It  passes  obliquely  fonratdt 
■with  the  external  plantar  iirtery  to  the  outer  side  of  tlio  foot,  lying  between  the 
Flexor  brevis  digitorum  and  Flexor  accoasorius ;  and,  in  the  intcn'al  ^tweeo  iba 
former  muscle  and  Aluluetor  minimi  digit),  divides  into  a  aupeiiiciftl  and  a  itep 
branch.  Before  its  division,  it  supplies  the  Flexor  ooceMOrios  and  AbdtKter 
minimi  digiti. 

The  mptrficiitl  hranch  sepftrates  into  two  digital  nerve*:  one,  the  smaller  of  the 
two,  8U[>plitM  tlie  outer  side  of  the  little  loo,  the  Flexor  brevis  minimi  dijnli,  and 
the  two  interoii.<»eou!t  muitnlei)  of  the  fourth  metatarsal  .tpaee ;  the  other,  and  larger 
digital  branch,  supplies  the  adjoining  iddes  of  the  fourth  and  fifth  toes,  and  ooio- 
municatea  with  the  internal  plantar  nerve. 

The  dap  or  viu-Ku!ar  bra>n:k  accompanies  the  external  plantar  artery  into  ths 
deep  part  of  the  sole  of  the  foot,  beneath  the  tendons  of  Ine  Flexor  muscles  aid 
Adductor  pollicis,  and  supplies  uU  the  Intcrossci  (except  thoso  in  tbc  fourlli 
mctatarsiLl  space),  the  two  outer  Lumbricalct^  the  Adductor  pollicis,  and  tke 
Trails  versus  pedis. 

The  KxTKRN'AL  PoPi.iTKAt,  Or  Peroneal  Nebvk,  about  one-half  tbc  s'aeof 
the  internal  poplitcid,  dcseuuds  oblii[uely  along  the  outer  side  of  iho  popliteal 
epaee,  close  to  the  murgin  of  the  Bieeps  muscle,  to  the  libuhi;  and.  about  an  iiKh 
Iwlow  the  hi-jwl  of  tbi.s  boiu%  picn,res  the  origin  of  the  Penmciis  longti%  and 
divider  beneiith  this  muscle  inlci  the  anUTfior  tibial  and  rnii*culo-cntaneou«  nenres. 

The  brancfua  of  the  poronejil  nerve,  previous  to  it*  division,  ore  articular  and 
cutaneous. 

The  arlimlar  branefiea,  two  in  number,  acoomiiany  the  smperior  and  inferior 
external  articular  arteries  to  the  outer  side  of  tne  knee.  Tlie  upjwr  one  oocs- 
lOODally  arises  from  the  great  sciatic  nerve  before  its  bifurcation.  A  third 
(recurrent)  articular  nerve  is  given  ofl'  at  the  point  of  dirision  of  the  peronia) 
nerve;  it  ascends  with  the  tibi;il  recurrent  artery  through  the  Tibialis  anticn 
muscle  to  the  front  of  the  knee,  which  it  suppUos. 

I'be  cxUmiwui  branchra,  two  or  three  in  number,  supplr  the  integument  akng 
the  back  purl  and  outer  8i<ie  of  the  leg,  as  far  as  its  mitblle  or  lower  part;  one  of 
the!«j,  larger  than  the  rej*t,  the  commuiiicans  pcronei.  arises  near  the  hitad  of  the 
fibuhi,  eros.st's  the  external  head  of  the  Gastpociiemius  to  the  middle  of  the  leg, 
where  it  joins  with  the  external  saj^henoua.  This  nerve  occsaionally  cxista  ai  a 
separate  branch,  which  is  continued  down  as  far  as  the  heel. 

The  Anterior  Tibial  Nen^t  commences  at  the  bifarcation  of  the  peroneal  nerTc, 
between  the  fibula  and  up]>er  part  of  the  Peroneus  longus,  passes  obliquely  for- 
wards beneath  the  Kxtensor  longiis  digitorum  to  tJie  fore  part  of  the  interoMeotti 
.membrane,  and  reaches  the  outer  side  of  the  anterior  tibial  artery  above  the 
middle  of  the  leg ;  it  then  descends  with  the  ariorv  to  the  front  of  the  anlde-joi&t. 
where  it  divides  into  an  external  and  an  internal  branch.     This  nerve  lie*  at  BrA 

jbs  outer  side  of  the  anterior  tibial,  then  in  front  of  it,  and  again  at  ita  outer 
It  the  ankle-joint. 

lA  hrcmchft  of  the  anterior  tibial,  in  its  course  through  the  leg,  aro  nuKeular: 
them  trapply  the  Tibialis  unticus.  the  Kxtvusor  longus  digitorum,  und  Kxtenwc 
proprios  pollicis  muacles. 
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The  exiemal  op  tarsal  branch  of  the  anterior  tibial  passes  outwards  across  the 
tarsus,  beneath  the  Extensor  brevis  digitorura,  and,  having  become  ganglionic, 
like  the  posterior  interosseous  nerve  at  the  wrist,  supplies  the  Extensor  brevis 
digitorum  and  the  articulations  of  the  tarsus  and  metatarsus. 

The  inUmal  branch,  the  continuation  of  the  nerve,  accompanies  the  dorsalis 
pedis  artery  along  the  inner  side  of  the  dorsum  of  the  foot,  aud,  at  the  first  inter- 
osseous spac^  divides  into  two  branches,  which  supply  the  adjacent  sides  of  the 
great  and  second  toes,  communicating  with  the  internal  division  of  the  musculo- 
cutaneous nerve. 

The  Muaculo-cuianeou*  branch  supplies  the  muscles  on  the  fibular  side  of  the 
leg,  and  the  integument  of  the  dorsum  of  the  foot.  It  passes  forwards  between 
the  Feronei  muscles  and  the  Extensor  longus  digitorum,  pierces  the  deep  fascia 
at  the  lower  third  of  the  leg,  on  its  &ont  and  outer  side,  and  divides  into  two 
branches.  This  nerve,  in  its  course  between  the  muscles,  gives  off  muscular 
branches  to  the  Peroneus  longus  and  Peroneus  brevis,  and  cutaneous  filaments  to 
the  integument  of  the  lower  part  of  the  leg. 

The  tjitemal  branch  of  the  musculo-cutaneoua  nerve  passes  in  front  of  the 
ankle-joint,  and  along  the  dorsum  of  the  foot ;  it  supplies  the  inner  side  of  the 
great  toe^  and  the  adjoining  sides  of  the  second  and  third  toes.  It  also  supplies 
the  integument  of  the  inner  ankle  and  inner  side  of  the  foot,  communicating  with 
the  internal  saphenous  nerve,  and  join^  with  the  anterior  tibial  nerve,  between 
the  great  and  second  toes. 

The  exiemal  branch,  the  larger,  passes  along  the  outer  side  of  the  dorsum  of 
the  foot,  to  be  distributed  to  the  adjoining  sides  of  the  third,  fourth,  and  fifth 
toes.  It  also  supplies  the  integument  of  the  outer  ankle  and  outer  side  of  the 
foot,  communicating  with  the  short  saphenous  nerve.  The  distribution  of  these 
nerves  will  be  found  to  vary ;  together,  they  supply  all  the  toes  excepting  the 
outer  side  of  the  little  to^  and  the  adjoining  sides  of  the  great  and  second  toes. 


The  Sympntlietic  Nerve  in  so  called  from  the  opinion  entertained  that  througb 
it  is  pi'ixiui;e»t  a  »ym])athy  beiween  the  afltjctions  of  difltaiit  organs.  It  cotisisu 
of  a  fterii-s  of  ganglia,  connected  together  by  intervening  corda,  extending  on  each 
side  of  the  vertebral  column  from  the  ^aae  of  the  skull  to  the  coccyx.  It  mar. 
moreover,  be  traced  up  into  the  head,  where  the  gunglia  occupy  qiaoes  between 
the  crnnial  and  facial  bones.  These  two  Eangliatcd  eord»  lie  parallel  with  one 
another  as  far  as  the  sAcruni,  on  which  bone  ihuy  converge,  communicating 
together  through  a  single  ganglion  (ganylion  impai-).  placed  in  tront  of  the  coccvx. 
Some  anatomists ulso  state  that  the  two  cords  arc  joined  at  their  cephalic  extremity, 
through  a  small  ganglion  (the  ganglion  of  Ribc«),  situated  upon  thu  nutcrlor  com- 
municating artery.  Moreover,  tlic  chains  of  opixjidtc  cidcs  comniunieato  betveeo 
tlie.sc  two  cxlrcmilie&  in  several  parts,  by  means  of  tbo  nenrous  cords  tliat  uiw 
from  them. 

The  giinglin  are  somewhat  less  numerous  than  the  veHebrsft;  tha!<  there  SK 
only  lliree  in  the  cervical  rcjiion,  twelve  in  the  dorsal,  four  in  the  lumbar,  five  in 
the  sacral,  and  one  in  the  coccygeal, 

Tlie  nympathetic  nerve,  for  convenience  of  description,  may  be  divided  into 
aereral  parts,  according  to  the  position  occupied  by  each ;  and  the  namber  of 
ganglia  of  which  each  part  is  composed  may  be  thus  arranged : — 


Cephalic  portion 

i  ganglia. 

Cervical       " 

8      " 

Dorsal 

.      12      - 

Lumbar       " 

4      - 

Sacra 

e     - 

Coccygeal  " 

1  ganglion. 

I 


I 


Each  ganglion  may  be  regarded  as  a  distinct  centre,  from  or  to  whicli  branches 
pass  in  various  dircetious.  These  branches  may  be  thus  arranged: — 1.  Brancbca 
of  communication  between  the  ganglia.  2.  Branches  of  oommunicatioD  with  ifae 
cerebral  or  spinal  ncrvea.  3.  Primary  branches  passing  to  be  distributed  to  t^ 
artcrie:^  ill  the  vicinity  of  the  ganglia,  and  to  the  viscera,  or  proceeding  to  other 
ganglia  placed  in  the  thorax,  abdomen,  or  pelvia, 

1.  The  branclias  of  communicatiou  between  the  ganglia  we  compoBod  of  gray 
and  white  nerve  tibres,  the  hitter  being  continuous  with  those  fibres  of  the  spin^ 
nerves  which  pass  to  the  ganglia. 

2.  Ilie  branches  of  communication  between  the  ganglia  and  the  cerebral  or 
spinal  nervea  also  consist  of  a  while  and  a  gray  portion  ;  the  former  pn>i'e«iiBg 
from  the  spinal  nerve  to  the  ganglion,  the  latter  pitasing  /rom  Uie  ganglioti  to  tb« 
spinal  nerve. 

3.  The  primary  branches  of  distribution  also  conast  of  two  kinds  of  nerve 
fibres,  (he  sympathetic  and  spinal.  They  have  a  remarkable  tendency  to  (arm 
intricate  plexuses,  which  encircle  the  bloodvessel^  and  are  conducted  by  them  to 
the  viscera.     The  greater  numlwr,  however,  of  these  br.inchc.*>  pass  to  a  eeriea  of 

Saoglia,  or  ganglionic  ma«8C:<.  of  variable  size,  «ituated  in  the  large  cavities  of 
ifl  trunk,  the  thorax,  and  a1>domen ;  and  are  connected  with  tl>o  roots  of  the  grvit 
arteries  of  the  viscera.  These  ganglia  are  i*ing)e  and  unsymmctrical,  and  tro 
called  the  cardiac  and  semilunar.  From  these  visceral  ganglia  numerous  plexuses 
ore  derived,  which  entwine  round  the  bloodvessels,  and  are  conducted  by  them  M 
the  viscera. 
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Ckphalio  FoRTios  of  the  Stmpathktic. 

Tlie  cephalic  portion  of  the  sympathetic  consisU  of  four  ganglia.  1.  Tha  opl*- 
tlialmic  ganglion.  2.  The  Bpheoo-palatinc  or  MeckcVs  ganglion.  3.  The  otk  or 
Arnrtki's  ganglion.    4.  The  submaxillary  ganglion. 

Tlieso  have  beon  already  described  in  connection  willi  cttch  of  the  llircc  di» 
sions  of  the  6l\h  nerve. 

Cervical  Pobtios  of  the  SruPATnEnc. 

The  cervical  portion  of  the  sympatbetic  consists  of  throe  ganglia  on  each  ei^o, 
whicih  are  diatinguishod  according  to  their  position,  oa  th«  superior,  middle;  anil 
inferior  cervical. 

The  Slpewob  Cbbwcal  Gasglios,  tho lai^cst  of  tltc  three,  i»  placed  opponle 
the  Second  and  third  cervical  vcrtcbra%andsomctiuR'sus  lowu«  the  fourth  or  Mc. 
It  la  of  a  rc^hitsh-grny  color,  and  iit^ually  fusiform  in  shape;  sometimes  broa>),  ftu<l 
occttsirtnally  constricted  nt  interval  so  aa  to  give  rise  to  the  opinion,  that  it  coo- 
eists  of  the  coale^oenco  of  ik!v<;riil  MttiaHor  ganglia.  It  is  in  relation,  in  fn>nt,iritk 
the  sheath  of  the  internal  carotid  artery,  and  internal  jugular  vein ;  behind,  it 
lies  on  the  Rectus  capitis  anticua  laajor  rnuacle. 

Its  branches  may  be  divided  into  superior,  inferior,  external,  internal,  od 
anterior. 

Tbo  Superior  hraiich  appears  to  be  a  direct  continuation  of  the  ganglion.  Il  ii 
soft  in  texture,  and  of  a  reddish  color.  It  aiicctxls  by  the  side  of  the  intenal 
carotid  artery,  and,  entering  the  carotid  canal  in  the  teiiiL)orul  bone,  divides  iato 
two  branches,  which  lie,  one  on  the  outer  nido,  aud  the  otoer  on  the  iuucr  side^  d 
that  vessel. 

The  outer  hranrJi,  the  krgerof  the  two,  disctributes  filaments  to  the  internal  etn- 
tid  artery,  ami  forms  llie  Carotid  Plexua  (described  on  page  Zfd->\ 

The  imier  braiifh  al.to  distributett  fllainent^  to  the  inlenial  carotid,  and,  coatimi- 
ing  onwards,  forms  the  Cavernous  Plexus  (described  on  page  695). 

The  Inferior  or  DacaiiUn'j  hrarurh  of  the  superior  cervioal  ganglion  conunsu- 
cates  with  the  middle  cervical  ganglion. 

The  External  branchet  are  numerous,  and  communicate  with  the  cranial  nems. 
and  with  the  four  upper  spinal  ncrvos.  Sometimes,  the  branch  of  the  Ibnnh  spinil 
norve  may  come  from  the  cord  connecting  the  upper  aud  middle  cervical  ganglia 
The  branches  of  com  muni  cat  ion  with  the  cranial  nerves  cou.'^i^  of  delicate  fiument^ 
which  pa^  from  the  superior  cervical  ganglion  tothegnngUouortho  trunkof  Uu 
pncumogustrie,  and  to  the  ninth  nerve.  A  sejiarate  filament  from  ibc  oervieil 
nnglion  subdivides  and  joins  the  petrosal  ganglion  of  the  glosso-pharyngeal,  aiut 
theganKlion  of  the  root  of  the  pneuniogaslrie  in  the  jugular  foramen. 

Tno  JnUrnal  branchat  ant  three  in  number;  jtharyngt-al,  laryngeal,  and  the 
superior  cardiac  nerve.  The  pliarjmgeal  branches  jia-ts  inward.^  to  the  side  of  tU 
pnarynx,  where  they  join  with  branches  from  the  pneumogastric.  glocsM-pfaarp- 
gcal,  and  external  laryngeal  nerves,  and  assist  in  forming  tlie  iJuirmtiftal  plam. 
The  laryngeal  branches  unite  with  tho  superior  laryngeal  nerve  ana  its  brancfctt 

Tlie  superior  cardiue  nerve  will  be  described  in  couuoctioa  with  tho  other  caidix 
nerves. 

The  Anterior  branches  rtimify  upon  tho  external  carotid  artery  and  its  brasebM 
forming  round  each  a  duiicale  plexu^  on  the  nerves  composing  which  tatA 
ganglia  are  occaaionallj^  found.  These  ganglia  have  been  namm,  acoordiiiK  *> 
their  position,  intercarotid  (one  placed  at  the  angle  of  bifurcation  of  the  GOi»n<* 
csrotJd),  lingual,  temporal,  and  pharyngeal.  The  plexuses  aceonipanyiusMMMA 
these  arteries  have  important  communications  with  other  nerves.  Thai  "" 
rottnding  the  external  carotid  is  connected  with  the  digastric  branch  of  the  f 
tlmt  Burroumiing  the  facial  communicates  with  the  submaxillary  ganglion  byt 
or  two  tHamenLs;  and  that  aceompanying  tho  middle  mcningoat  artery  acob 
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ofisets  wliicli  pass  to  the  otic  ganglion  and  to  tlie  intnmescentia  gangliformis  of 
the  &cial  nerve. 

The  Middle  CEfcncAL  Gakqlion  (thyroid  ganglion)  is  the  smallest  of  the  throe 
cerrical  ganglia,  and  is  occaaiooallj  altogether  wanting.  It  is  placed  opposite  the 
fifth  cervical  vertebra,  usually  upon,  or  elose  to,  the  interior  thyroid  artery ;  hence 
the  name  "thyroid  ganglion,   asaigned  to  it  by  Ealler. 

Its  iitperior  branches  ascend  to  communicBtd  with  the  superior  cervical 
ganglion. 

Its  inferior  branches  descend  to  communicate  with  the  inferior  cervical 
ganglion. 

Its  external  branches  pass  outwards  to  Join  the  fifth  and  sixth  spinal  nerves. 
These  branches  are  not  constantly  found. 

Its  internal  branches  are  the  thyroid  and  the  middle  cardiac  nerve. 

The  thyroid  branches  are  small  filaments,  which  accompany  the  inferior  thyroid 
srt«iT  to  the  thyroid  gland ;  they  communicate,  on  the  artery,  with  the  superior 
cardiac  nerve,  and,  in  the  gland,  with  branches  from  the  recurrent  and  external 
l&ryngeal  nerves. 

The  middle  cardiac  nerve  is  described  with  the  other  cardiac  nerves. 

The  Infsbiob  Cervical  Ganolici  is  situated  between  the  base  of  the  trans- 
verse process  of  the  last  cervical  vertebra  and  the  neck  of  the  first  rib,  on  the 
inner  side  of  the  superior  intercostal  artery.  Its  form  is  irregular ;  it  is  larger  in 
size  than  the  preceaing.  and  frequently  joined  with  the  first  thoracic  ganglion. 

Its  superior  branc/iea  communicate  with  the  middle  cervical  ganglion. 

Its  inferior  branches  descend,  some  in  front  of,  others  behind,  the  subclavian 
artery,  to  join  the  first  thoracic  ganglion.  The  most  important  of  these  branches 
constitutes  the  inferior  cardiac  nerve,  to  be  presently  described. 

The  external  branches  consist  of  several  filaments,  some  of  which  communicate 
widi  the  seventh  and  eighth  spinal  nerves;  others  accompany  the  vertebral 
artery  along  the  vertebral  canal,  forming  a  plexus  round  this  vessel,  supplying 
it  with  filaments,  and  communicating  with  the  cervical  spinal  nerves  as  high  as 
the  fourth. 

Cabotid  axd  Caverxous  Plexdses. 

The  Carotid  Plexus  is  situated  on  the  outer  side  of  the  internal  carotid.  Fila- 
ments from  this  plexus  occasionally  form  a  small  gangliform  swelling  on  the  under 
surface  of  the  artery,  which  is  called  the  carotid  ganglion.  The  carotid  plexus 
communicates  with  the  Casserian  ganglion,  with  the  sixth  nerve,  and  spheno- 
palatine ganglion,  and  distributes  filaments  to  the  wall  of  the  carotid  artery,  and 
to  the  dura  mater  (Valentin). 

The  communicating  branches  with  the  sixth  nerve  consist  of  one  or  two  fila- 
ments, which  join  that  nerve  aa  it  lies  upon  the  outer  aide  of  the  internal  carotid. 
Other  filaments  are  also  connected  with  the  Casserian  ganglion.  The  communica- 
tion with  the  spheno-palatine  ganglion  is  effected  by  the  carotid  portion  of  the 
Vidian  nerv^  which  passes  forwanls,  through  the  cartilaginous  substance  filling 
in  the  foramen  lacerum  medium,  along  the  pterygoid  canal,  to  the  spheno-palatine 
ganglion.     In  this  canal  it  joins  the  petrosal  branch  of  the  Vidian. 

The  Cavernous  Plexus  is  situated  below,  and  to  the  inner  side  of,  that  part  of  the 
internal  carotid,  which  is  placed  by  the  side  of  the  sella  Turcica,  in  the  cavernous 
sinus,  and  is  formed  chiefly  by  the  internal  division  of  the  ascending  branch  from 
the  superior  cervical  ganglion.  It  communicates  with  the  third,  fourth,  fifth,  and 
sixth  nerves,  and  with  the  ophthalmic  ganglion,  and  distributes  filaments  to  the 
wall  of  the  internal  carotid.  The  branch  of  communication  with  the  third  nerve 
joins  it  at  its  point  of  division ;  the  branch  to  the  fourth  nerve  joins  it  as  it  lies 
on  the  outer  wall  of  the  cavernous  sinus ;  other  filaments  are  connected  with  the 
under  surface  of  the  trunk  of  the  ophthalmic  nerve;  and  a  second  filament  of 
communication  joins  the  sixth  nerve. 

The  filament  of  connection  with  the  ophthalmic  ganglion  arises  from  the  ante- 
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rior  part  of  tb©  cavernous  plcxoa ;  it  accompanies  the  niiHil  nerve,  or  eondmKa 
fornEtrtk  as  a  ecparnte  branch. 

The  tcruiinal  JilumcnU  from  llic  carotid  and  cavcrnows  plcxu.iea  are  prolonged 
ftlong  tlie  inumal  carotid,  forming  plexuses  wbicli  untwine  n^und  the  cerebral  and 
oplitTiulmio  arUirios;  along  the  fornwr  vcs«cl  lliey  may  l>c  traciid  on  to  the  pia  mater; 
along  the  lalWr.  into  iho  orbit,  where  they  accompany  each  of  the  subdivisions  of 
the  vei':^l^l,  a  separate  plexus  po-ssing  with  tlie  arteria  cciitralis  rctlnw  into  tlio 
interior  of  the  eyeball. 


e,  80^^ 


Cardiac  Kkbves. 

The  oardiao  nerrcs  arc  throe  ia  number  on  eRch  side; — superior,  middle, 
inferior,  one  being  derived  from  each  of  the  cervical  e^glia. 

The  .S'lytct'or  Vardiae  nerve  (nerviis  snpcrficialis  cordLs)  ariaes  by  tvro  or  inorB 
branches  from  the  suirarior  cervical  ganglion,  and  ocx:asionally  receives  a  iilamt^nt 
from  the  cord  of  communication  betweea  the  first  and  Bocoad  ourviciil  ganglia. 
It  runs  down  the  neck  behind  the  commoo  carotid  artery,  lying  upon  tJie  Luiigiu 
colli  muscle,  and  crosses  in  Iront  of  the  inferior  thyroid  arl«ry,  and  the  recuneni 
krvngeal  nerve. 

Tlio  riyht  auperior  cardiac  nerve,  at  the  root  of  the  neck,  p»««e8  cither  in  from 
of  or  beliiiid  the  subclavtuo  artery,  and  along  the  nrteria  innominata,  to  the  back 
piart  of  tlio  arch  of  the  aorta,  to  the  deep  cardiikc  jilexus.  This  nerve,  in  in 
course,  is  coniioctod  witli  other  brunches  of  the  sympathetic;  about  tbe  middle  of 
the  neck  it  receives  filaments  from  the  external  laryngeal  nerve ;  lower  down,  one 
or  two  tniga  from  the  pnemuogaslric,  and,  as  it  enters  the  thorax,  it  joina  with  llw 
recurrent  lar>-ngeaJ.  t'ilamenla  from  this  nerve  accompany  tbo  inferior  tbyiDid 
artery  to  the  "thyroid  gland. 

The  k/t  superior  cardiic  tvrve  runs  by  tbe  side  of  tbe  left  carotid  artery.  anJ 
in  front  of  the  arch  of  the  aorta,  to  the  (superficial  cardiac  plexus;  it  occasiomall/ 
passes  behind  this  vessel,  and  terminates  in  the  deep  cardiac  picxua. 

The  Middle  Cardiac  nerve  (ncrvus  cardiacua  magnus),  the  largest  of  the  thrtft 
arises  froni  the  middle  cervical  ganglion,  or  from  the  intergaSigliouic  cord  betweo 
the  middle  and  inferior  ganglia.  On  the  right  side,  it  dct^cciids  behind  tbocodUBW 
carotid  artery ;  and,  at  the  root  of  the  neck,  passes  either  in  front  of  or  behind  ik 
ijiul)clavi»n  art«ry ;  it  then  descends  ou  the  tnichea,  recoivca  a  few  filaments  fiwn 
the  recurrent  Liryngeal  nerve,  and  joins  the  deep  cardiac  pleXHs.  In  the  neck.  Il 
communieales  willi  tlie  auperior  eanliao  and  recurrent  laryngeal  nerroa.  On  tU 
left  aide,  the  middle  cardiac  nerve  enters  the  chest  bi^twoen  tlie  left  carotid  W 
subclavian  arttTics,  and  joins  the  left  side  ()f  the  deep  cardiac  plexus. 

The  In/crwr  Cardiac  ngrtv  (nervus  cardiacua  minor)  arises  from  the  infcnw 
cervical  or  first  thoracic  ganglion.  It  passes  down  behind  the  subclavian  arterr, 
and  along  the  front  of  the  traebeji,  to  join  the  deep  cardine  jilcxtis.  It  oommnoi- 
cutes  freely  behind  the  subclavian  artery  with  tbe  recurrent  laryngeiJ  luad  miiUla 
eaidiac  nerves. 

CaJIDUC  ASD  CoROSABT  PLESC9E3. 

The  Ortat  or  Deep  Cardiac  Plexus  (pferu*  ma/fnvt  pro/undus~-Scatli&)  t) 
situated  in  fn.mt  of  the  tnichea  at  lis  bifurcation,  above  the  point  of  division  oidw 
pulmonary  artery,  and  Ixshind  the  arob  of  the  aorta.  It  is  fonnwl  by  tbecan^ 
nerves  derived  from  the  cervical  ganglia  of  the  sympiithetic,  and  the  c»nJia< 
branehoa  of  the  recurrent  laryngeal  anu  pncumogastrie.  The  only  eaidiao  nerw 
which  do  not  enter  into  the  formatitm  of  this  plexus  are  ibe  left  superior  cniJi*" 
nerve,  and  the  left  inferior  cardiac  branch  from  tlie  pneumogastric.  Tbebrnncbrt 
derived  from  the  great  cardiac  plexua  form  the  posterior  coronary  plcso*,  ui 
part  of  the  anterior  coronary  plexua ;  whilst  a  few  ^laments  proceed  to  tbe  pul- 
jnonai-y  plexuses,  and  to  the  auricles  of  the  heart, 

3'tie  branches  trom  Ibe  right  tide  of  this  plexus  pass  some  in  front  of,  and  otherr 
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behind,  tlie  right  pulmonary  airtery ;  the  former,  the  more  numerous,  transmit  a 
few  filameota  to  the  anterior  pulmonary  plexus,  and  are  continued  along  the  trunk 
of  the  pulmonary  artery,  to  form  part  of  the  anterior  coronary  plexus;  those 
behind  the  pulmonary  artery  distribute  a  few  filamenta  to  the  right  auricle,  and 
form  part  of  the  posterior  coronary  plexus. 

The  branches  from  the  hft  side  of  the  cardiac  plexus  distribute  a  few  filaments 
to  the  left  auricle  of  the  heart  aad  the  anterior  pulmonary  plexus,  and  then  pass 
oa  to  form  the  greater  part  of  the  posterior  coronary  plexus,  a  few  brauchej 
passing  to  the  superficial  cardiac  plexus. 

The  Superficial  (anterior)  Cardiac  plexus  lies  beneath  the  arch  of  the  aorta, 
in  front  of  the  right  pulmonary  artery.  It  is  formed  by  the  left  superior  cardiac 
nerve,  the  left  (and  occasionally  the  right)  inferior  cardiac  branches  of  the  pneu- 
mc^astric,  and  by  filaraeata  from  the  deep  cardiac  plexus.  A  smiiU  ganglion 
(cardiac  ganglion  of  Wrisberg)  is  occasionally  found  connected  with  these  nerves 
at  their  point  of  junction.  Tms  ganglion,  when  present^  is  situated  immediately 
beneath  the  arch  of  the  aorta,  on  the  right  side  of  the  ductus  arteriosus.  The 
superficial  cardiac  plexus  forms  the  chief  part  of  the  anterior  coronary  plexus,  and 
several  filaments  pass  along  the  pulmonary  artery  to  the  left  anterior  pulmonary 
plexus. 

The  Posterior  Coronary  plexus  is  formed  chiefly  by  filaments  from  the  left  side 
of  the  deep  cardiac  plexus,  and  by  a  few  from  the  right  side.  It  surrounds  the 
branches  of  the  coronary  artery  at  the  back  of  the  heart,  and  its  filaments  are 
distributed  with  those  vessels  to  the  muscular  substance  of  the  ventricles. 

The  Anterittr  Coronary  plexus  is  prolonged  chiefly  from  the  superficial  cardiac 
plexus,  but  receives  filaments  from  the  deep  cardiac  plexus.  Passing  forwards 
between  the  aorta  and  pulmonary  artery,  it  accompanies  the  right  coronary  artery 
on  the  anterior  surface  of  the  heart. 

Valentin  has  described  nervous  filaments  ramifying  under  the  endocardium; 
and  Bemak  has  found,  in  several  mammalia,  numerous  smalt  ganglia  on  the  cardiac 
nerves,  both  on  the  surface  of  the  heart  and  in  its  muscular  substance.  The 
elaborate  dissections  lately  completed  by  Dr.  Robert  Lee  have  demonstrated  with- 
but  any  doubt  the  existence  of  a  dense  mesh  of  nerves  distributed  both  to  the 
surface,  and  in  the  substance  of  the  heart,  having  numerous  ganglia  developed 
upon  them. 

Thobacic  Part  op  the  Sympathetic. 

The  thoracic  portion  of  the  sympathetic  consists  of  a  series  of  ganglia,  which 
Qsually  correspond  in  number  to  that  of  the  vertebra) ;  but,  from  the  occasional 
coalescence  of  two,  their  number  is  uncertain.  These  ganglia  are  placed  on 
each  side  of  the  spine,  resting  against  the  heads  of  the  ribs,  and  covered  by  the 
pleura  costalis:  the  last  two  are,  however,  anterior  to  the  rest,  being  placed  on 
the  side  of  the  bodies  of  the  vertebra).  The  ganglia  are  small  in  size,  and  of  a 
grayish  color.  The  first,  larger  than  the  rest,  is  of  an  elongated  form,  and  usually 
blended  with  the  last  cervical.  They  are  connected  together  by  cord-like  pro- 
longations from  their  substance. 

The  external  branches  from  each  ganglion,  usually  two  in  number,  communicate 
with  each  of  the  dorsal  spinal  nerves. 

The  internal  branches  from  the  six  upper  ganglia  are  very  small,  and  distribute 
filaments  to  the  thoracic  aorta  and  its  branches,  besides  small  branches  to  the 
bodies  of  the  vertebne  and  their  ligaments.  Branches  /rom  t/ie  third  and  fourth 
ganglia  form  part  of  the  posterior  pulmonary  plexus. 

The  internal  branches  from  t/ie  six  lower  ganglia  are  large  and  white  in  color; 
they  distribute  filaments  to  the  aorta,  and  unite  to  form  the  three  splanchnic 
nerves.     These  are  named,  the  great,  the  Usser,  and  the  smallest  or  renal  splanchnic. 

The  Qrtat  Splanchnic  nerve  is  of  a  white  color,  firm  in  texture,  and  bears  a 
marked  contrast  to  the  ganglionic  nerves.  It  is  formed  by  branches  from  tho 
thoracic  ganglia  between  the  sixth  and  tenth,  receiving  filaments  (according  ta 
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Mr.  Beck)  from  nil  the  tlionuio  emiglia  nboro  the  sixtb.    Them  roots  untt«  to 
form  n  Inrge  rutiad  ooril  of  oonsiwiniblo  siac.     It  dvsccntis  obliqticly  inwu^l«  ia 
front  of  th«  bodies  of  ibc  vertchnc  aloog  the  poHturior  moiliASlinuni.  pcrroniut  tlie     i 
CTTis  of  tbc  Biupbmgin,  aiid  tvimmatus  id  t)ie  sciuilunar  j^glion,  distnbatisg 
filamcnte  to  tliu  riMiul  ulvxuti  and  Euprn-runal  glaiid. 

Tbe  Lesser  Sphnctmic  lurve  \a  formtd  by  filumenls  fttiin  th«  tenth  ud 
eleventh  gnngba,  iind  from  tbw  w>rd  bwlween  lfa«in.  It  pierces  ibe  DiajilinnD 
witii  the  preceding  nerve,  and  joins  the  coelino  plexus,  ft  communicfttefi  in  vat 
cltcil  ivitU  tlie  gre*t  splnncbnio  nerve,  and  occasionally  nenda  fil&meulfi  to  tbe 
renal  pliixu:<. 

The  iymalkat  or  Rmal  Splanrhnit  nvrvt  ariiieiifroni  tbe  last  ganglion,  and,  piercin^^ 
tbe  Diaphragm,  terminates  ia  tbe  renal  plexus  and  lower  part  ot  the  cceliac  plcxi^H 
It  oocasionally  oommmnicatea  with  tbe  preceding  nerve.  ^^ 

A  striking  analogy  appears  to  exist  between  the  splanchnic  and  the  cardiac 
nerves.  The  cardiac  nerves  arc  three  in  number;  tbcy  arise  from  the  three 
ccn.'ical  jninglia,  and  arc  distributt-d  to  n  large  and  important  orf^nn  in  the  ibormsc 
'"  iviiy.     The  splanchnic  nerves,  also  three  in  number,  are  ctmnected  probnhljr 

itlt  all  the  dorsal  gangha,  and  are  distributed  to  impotlaiit  organs  in  tbe  nbdom:' 
cavity. 

The  Kpigaatric  or  Sohr  plexus  supplies  all  the  rii^cem  in  the  abdominal  c* 
It  oon.ti.tts  of  a  dense  network  of  nerves  and  ganglia,  situated  behind  the  stoi 
and  in  front  of  the  aorta  nml  crura  of  the  Diaphragm.  It  anrronnds  tbe  cceVm 
axis  and  root  of  the  superior  rae-wnteric  anerv,  extending  downwards  as  low  as 
the  pancreas,  and  outwards  to  the  supra-renal  capsules.  This  plexus,  and  the 
ganglia  connected  with  it,  receive  the  great  splanconic  nerve  of  both  side&  p«t 
of  the  leaser  splanchnic  nerves,  and  the  termination  of  the  right  pneamogastrk. 
It  distributes  tilaments.  which  accompany,  under  the  namo  of  plexuses,  all  He 
branches  from  the  front  of  the  abdominal  aorta. 

The  semilunar  ganglia  of  the  solar  ple.xus,  two  in  number,  one  on  each  sUt 
are  the  largest  gangliii,  in  the  Wly.  They  arc  large  irregnlar  ganglifonn  miUM 
formed  by  the  aggregation  of  smaller  gatigli.i,  having  interspaces  between  tlwu. 
They  arc  situated  by  the  «de  of  the  ctrliuc  axis  and  suiwrior  nicsent4.Ttc  artery, 
ch«e  to  the  supra-renal  glaiuls,  the  one  on  the  right  si<!e  lying  beni^th  lh«  iw» 
cava;  the  njipcr  part  of  each  ganglion  is  joined  by  the  greater  and  leair 
splanchnic  nerve^  and  to  the  inner  «ide  of  each  the  branches  of  the  solar  (dexui 
are  connected. 

From  the  solar  plexus  are  derived  the  following: — 

Plirenio  or  diaphragmatio  plexus.  Supra-renal  plexus. 

Cceliao  plexus.  Itenal  plexus. 

Gastric  plexus.  Superior  mesenteric  plexus. 

Uepatic  plexus.  Spermatic  plexus. 

Splenic  picxua.  Inferior  mvacntcric  plexus. 

The  phrmk  phcus  aceompanies  tbe  pbronio  artenr  to  the  Diaphragm,  wfciA 
it  supplies,  some  tllaments  passing  to  the  supra-renal  gland.  It  arises  ftoin  the 
tipper  pan  of  tbe  semilunar  ganeRon,  and  is  larger  on  the  right  than  on  tfao  bA 
side.  In  connection  with  this  plexus,  on  the  right  side,  at  its  point  of  junetka 
with  the  phrenic  nerve,  is  a  small  ganglion  (ganglion  diaphra^nnaticum).  Tli^ 
ganglion  is  plai^eil  on  the  under  surface  of  the  Diaphragm,  near  the  supra-ieail 
glan<l.  Its  branches  are  distributed  to  the  venu  ca%'a,  supra-renal  gland,  and  tin 
hepatic  plexus.     The  ganglion  is  abi-unt  on  the  lell  side. 

I'be  sytpra-rtttal  pkxua  is  formed  by  branches  from  the  sobir  plexus,  from  lb' 
semilunar  ganglion,  and  from  the  splanchnic  and  phrenic  nerves,  a  ganglion  bciis 
formed  at  the  point  of  junction  of  tbe  latter  nerve.  Tt  itupplies  toe  enpra-rO* 
gland.  Tlie  branches  of  this  plexus  are  remarkable  for  their  large  ^zo,  to  oo*- 
jiarison  with  the  size  of  the  organ  they  supply. 

Tbe  renal  plexus  is  formed  by  filaments  from  the  solar  plexus^  the  onter  ptft 
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of  tbe  semilunar  ganglion,  and  tbe  aortic  plexus.  It  is  also  joined  by  filaments 
from  the  leaser  and  atnallest  splanchnic  nerves.  The  nerves  from  tlieso  sources, 
fifteen  or  twenty  in  number,  have  numerous  ganglia  developed  upon  them.  They 
sccoropauy  the  branches  of  the  renal  artery  into  the  kidney ;  some  Ulaments  on 
the  right  side  being  distributed  to  the  vena  cava,  and  others  to  llie  spermatic 
plexus,  on  both  sides. 

The  sptrmaiic  plexus  is  derived  from  the  renal  plexus,  receiving  branches  from 
the  aortic  plexus.     It  accompanies  the  (-permatic  vessels  to  the  testes. 

In  the  female,  the  ovarian  plexua  is  distributed  to  tbo  ovaries  and  fundus  of  the 
uterus. 

The  eaHae plexm,  of  large  size,  ia  a  direct  continuation  from  the  solar  plexus: 
it  surrounds  the  coeliac  axis,  and  subdivides  into  the  gastric,  hepatic,  and  splenic 
plexuses.  It  receives  branches  from  one  or  more  of  the  splanchnic  nerves,  and, 
on  the  left  side  a  filament  from  the  pneuinogastric. 

The  gastric  pkxiu  accompanies  the  gastric  artery  along  the  lesser  curvature  of 
the  stomach,  and  joins  with  branches  from  the  left  pncumogastrie  nerve.  It  is 
dutributed  to  the  stomach. 

The  hepatic  plexus,  the  largest  ofi&et  from  the  coeliac  plexus,  receives  filaments 
from  the  left  pneumogostric  and  right  phrenic  nerves.  It  accompanies  the  hepatic 
artery,  ramifying  in  the  substance  of  the  liver  upon  its  branches  and  upon  those 
of  the  vena  portie. 

Branches  from  this  plexus  accompany  all  the  divisions  of  the  hepatic  artfiiy. 
Thus  there  is  a  pyloric  plexus  accompanying  the  pyloric  branch  of  the  hepatic, 
which  joins  with  the  gastric  plexus,  and  pneumogostric  nerves.  There  is  also  a 
gastro-duodenal  plexus,  which  subdivides  into  the  pnncreatico-duodenal  plexus, 
which  accompanies  the  pane rcatiuo- duodenal  artery,  to  supply  the  pancreas  and 
daodenum,  joining  with  branches  from  the  mesenteric  plexus;  and  a  gastro- 
epiploic plexus,  which  accompanies  the  right  ga.stro-epiploic  artery  along  the 
greater  curvature  of  the  stomach,  and  anoiitomosca  with  branches  from  the  splenic 

Elexus.     A  cystic  plexus,  which  supplies  the  gall-bladder,  also  arises  from  the 
epatic  plexus,  near  the  liver. 

The  splenic  plcxvs  is  formed  by  branches  from  the  right  and  left  semilunar 
ganglia,  and  from  the  right  pneumugastric  nerve.  It  accompanies  the  splenic 
artery  and  its  branches  to  the  substance  of  the  spleen,  giving  ofl)  in  its  course, 
filaments  to  the  pancreas  (pancreatic  plexus),  and  the  left  gastro- epiploic  plexus, 
which  accompanies  the  gaatro-epiploica  sinistra  artery  along  the  convex  border  of 
the  stomach. 

The  superior  mesenteric  plexus  is  a  continuation  of  the  lower  part  of  the  great 
solar  plexus,  receiving  a  branch  from  the  junction  of  the  right  pncumogastrie 
nerve  with  the  cceliac  plexus.  It  surrounds  the  sujjcrior  mesenteric  artery,  which 
it  accompanies  into  the  mesentery,  and  divides  into  a  number  of  secondary  plex- 
nses,  which  are  distributed  to  all  the  parts  supplied  by  the  artery,  vix.,  pan- 
creatic branches  to  the  pancreas ;  intestinal  branches,  which  supply  the  whole  of 
the  small  intestine ;  and  iieo-  colic,  right  colic,  and  middle  colic  branches,  which 
supply  the  corresponding  parts  of  the  great  intestine.  The  nerves  composing 
&is  plexus  are  white  in  color,  and  firm  in  texture,  and  have  numerous  ganglia 
developed  upon  them  near  their  origin. 

The  aortic  plexus  is  formed  by  branches  derived,  on  each  side,  from  the  semi- 
lunar ganglia  and  renal  plexu-ses,  receiving  filaments  from  some  of  the  lumbar 
ganglia.  It  is  situated  upon  the  sides  and  front  of  the  aorta,  iKstwcen  the  origins 
of  the  superior  and  infenor  mesenteric  arteries.  From  this  plexus  arise  the  in- 
ferior mesenteric,  part  of  the  spermatic,  and  the  hypogastric  plexuses ;  and  it  dis- 
tributes filaments  to  the  inferior  cava. 

The  inferior  mesenteric  plexus  is  derived  chiefly  from  the  left  side  of  the  aortic 
plexns.  It  surrounds  the  inferior  mesenteric  artery,  and  divides  into  a  number  of 
secondary  plexuses,  which  are  distributed  to  all  the  parts  supplied  by  the  artery, 
viz.,  the  left  colic  and  sigmoid  plexuses,  which  supply  the  descending  and  sigmoid 
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(loxuro  of  the  colon ;  an<l  the  superior  Imiiiorrlioiilnl  pl«,\n»,  wliicli  iuppliu  tb 
upper  part  of  thu  rcutum,  uud  joint  in  tlio  pulvU  wttU  bnumlius  fruiu  tbtt 
hjpogiutrii;  picxuti. 
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ThK   LdMBAR  PoRTIOX   op  the  SYlIPATnKTIC. 

Tbo  lumbar  portion  of  the  sympathetic  U  situated  in  front  of  the  Tertebnil 
i:olumii,  along  thf  itmer  margin  of  tau  I'sons  muscle.  It  consists  ugunlly  of  fonr 
ganglin.  connected  together  by  intcrgnn^lioiiic  vorcli«.  Tii«  g»ngliu  nru  of  anuli 
»\/.e,  of  a  grayish  color,  hurdcifonn  in  shape,  aud  placed  much  Uwarcr  lite  nicdtn 
line  than  liit;  thorauiu  ^iin^lin. 

The  superior  and  in/itrwr  brunches  of  the  lumbar  utnglin  wrvo  aa  oommunicat 
itig  branone.4  between  the  chain  of  ganglia  in  this  region.  Tbuy  are  uau&Uy  aitigl^ 
and  of  a  white  color. 

The  extfrnat  branches  communicate- with  the  lumbar  Bpiiial  nerves.  From  the 
situation  of  tho  lumbar  ganglia,  these  braucbca  arc  longer  than  in  tbe  otlior 
regions.  They  aro  usually  two  in  number  for  cocla  ganglion,  and  aooompanj  tbe 
lumbar  arteries  around  the  sides  of  the  bodies  of  the  vertebnw,  passing  beoeMli 
the  fibrous  nruhes  from  which  the  fibres  of  the  Psoas  muscle  partly  ariso. 

The  inirmal  brttntha  ixiss  inwards,  in  front  of  the  aorta,  Mid  form  ihc  lumhtr 
aortie  plexus  {.-ilreudy  <1  escribed),  Oliwr  bnimjhes  defend  in  front  of  lb«  ooa- 
mon  iliao  arteries,  and  join,  over  the  promontory  of  the  sacrum,  to  fona  th; 
hypogastric  plexu^L  Isuraeroti.'i  delicate  filaments  are  also  distributed  lojba 
bodies  of  tbe  vertebne  and  tho  Itgamenta  connecting  tbcm. 

PKLVIC   POKTIOM   OP  THE  SYMPATHETIC. 

Tlic  pelvic  portion  of  tho  sympathetic  is  situated  in  front  of  tho  sacniin, 
tbe  inner  side  of  the  anlerior  sacral  fommina.  It  consists  of  four  or  five  smtit 
ganglia  on  each  side,  eouneeted  together  by  interganglioiiic  cords.  Below,  tbcj 
converge  and  unite  on  the  IVoiit  of  the  coecyx,  by  mcaus  of  a  small  gauglioc 
(ganglion  impar). 

The  HujMvior  and  inferior  brane/tea  are  the  cords  of  communication  bctmsen  llw 
ganglia  above  and  below. 

The  txltmal  branches,  exceedingly  short,  communicate  with  lh«  sacral  nem* 
They  are  two  in  number  to  each  ganglion.  The  coccygeal  nerve  oomronnicaMi 
cither  with  the  last  sacral  or  tho  coccygeal  ganglion. 

The  intrmal  bmnchea  communicate,  on  the  front  of  the  sacram.  with  (be 
corresponding  branches  from  (be  opjiosite  side;  some,  from  the  tirst  two  ganglii 
pass  to  join  the  pelvic  plexus,  and  others  form  a  plexus,  which  accompanies  Ik 
middle  sacral  artery. 

The  hypoijatlric  plexus  supplies  tho  viiioera  of  the  pelvic  cavity.  It  is  situtlal 
in  front  of  tho  promontory  of  the  .tacrnm,  between  the  two  comimm  iliac  arterid 
and  is  formed  by  tho  union  of  numerous  lilaments,  which  descend  on  each  sidt 
from  the  aortic  plexus,  from  tbe  lumbar  ganglia,  and  from  the  first  two  sacral 
ganj^lia.  This  plexus  contains  no  ganglia,  and  bifurcates,  below,  into  two  lat«nil 
portions,  which  form  the  inferior  hypogaetrio  or  pelvic  plexuses. 


InpRBIOR  nVPOQASTRIC  OB   PkLVIC  PlEXL'S. 

The  inferior  hypogastric  or  pelvic  plexu.<t  is  situated  at  the  side  of  tbe  redtun 
and  bladder  in  the  male,  and  at  the  side  of  the  rectum,  vagina,  and  bladder, 
in  the  female.  It  is  formed  by  a  continuation  of  the  bypocasirio  plexus  ^f 
branches  from  the  second,  third,  and  fourth  sacral  nerveji,  and  oy  a  few  fiUrocBti 
from  the  sacral  ganglia.  At  the  point  of  junction  of  these  nerves^  small  gan^ 
are  found.  From  this  plexus  numerous  brunches  are  distributed  to  all  the  Tis«n_ 
of  the  pelvis.     They  accompany  the  branches  of  the  internal  iliac  artery. 


PELVIC   PLEXTJS.  GOl 

The  inferior  hemorrkoxdal  phxm  arises  from  the  bact  part  of  tlie  pelvic 
plexus.  It  supplies  the  rectum,  joining  with  brauchea  of  the  superior  hemorrhoidal 
plexus. 

The  vesical  plexus  arises  from  the  fore  part  of  the  pelvic  plexus.  The  nerves 
composiQg  it  are  numerous,  and  contain  a  large  proportion  of  spinal  nerve  fibres. 
They  accompany  the  vesical  arteries,  and  are  distributed  to  the  side  and  base  of 
the  bladder.  Numerous  filaments  also  pass  to  the  vesiculra  seminales,  and  vas 
jeferens ;  those  accompanyiog  the  vas  deferens  join,  on  the  spermatic  cord,  with 
braachea  from  the  spermatic  plexus. 

The  prostatic  plexus  is  continued  from  the  lower  part  of  the  pelvic  plexus, 
rhe  nerves  composing  it  are  of  large  size.  They  are  distributed  to  the  prostate 
^land,  vesiculiB  seminales,  and  erectile  structure  of  the  penis.  The  nerves  sup- 
ftlying  the  erectile  structure  of  the  penis  consist  of  two  sets,  the  small  and  large 
cavernous  nerves.  They  are  slender  filaments,  which  arise  from  the  fore  part  of 
:he  prostatic  plexus ;  and,  after  joining  with  branches  from  the  internal  pudio 
lerve,  pass  forwards  beneath  the  pubic  arch. 

The  swtll  cavernous  nerves  perforate  the  fibrous  covering  of  the  penis  near 
.t8  root. 

The  Uirge  cavernous  nerve  passes  forwards  along  the  dorsum  of  the  penis,  joins 
irith  the  dorsal  branch  of  the  pndic  nerve,  and  is  distributed  to  the  corpus  caver- 
losum  and  corpus  spongiosum. 

The  vaginal  plexus  arises  from  the  lower  part  of  the  pelvic  plexus.  It  is  lost 
>n  the  walls  of  the  vagina,  being  distributed  to  the  erectile  tissue  at  its  anterior 
part,  and  to  the  mucous  membrane.  The  nerves  composing  this  plexus  contain, 
like  the  vesical,  a  large  proportion  of  spinal  nerve  fibres. 

The  uterine  nerves  arise  from  the  lower  part  of  the  hypogastric  plexus,  above 
the  point  where  the  branches  from  the  sacral  nerves  join  the  pelvic  plexus.  They 
iccompany  the  uterine  arteries  to  the  side  of  the  organ  between  the  layers  of  the 
broad  ligament,  and  are  distributed  to  the  cervix  and  lower  part  of  the  body  of 
the  uterus,  penetrating  its  substance. 

Other  filaments  pass  separately  to  the  body  of  the  uterus  and  Fallopian  tube. 

Branches  from  the  hypogastric  plexus  accompany  the  uterine  ai-teries  into  the 
substance  of  the  uterus.     Upon  these  filaments  ganglionic  enlargements  are  found.' 

■  Mach  diSbrence  of  opinioD  still  eitats  as  to  whether  the  uterine  nervea  enlarge  during  preg- 
uncj.  Dr.  Robert  Lee  states,  u  the  resnlt  of  a  series  of  elaborate  investigatious,  that  the 
nerves  and  gaoglia  supplying  the  ntems  becnme  greatly  enlarged  during  gestatiua,  thoa  caoflnn- 
iog  the  observations  preTioaslf  made  bj  William  Hunter,  and  Tiedemunn.  Dr.  i^now  Beck,  on 
the  other  hand,  asserts  that  the  nerves  do  not  alter  in  sise  dnring  pregnancy. 

For  a  detailed  accoant  of  this  enbject,  the  reader  shoald  refer  to  "The  Analoin;  of  the  Nerves 
of  the  Uterns,"  by  Robert  Lee.  M.  D.,  1841 ;  to  two  papers  by  the  same  author  in  the  Phil. 
Traos.,  for  1842  ;  and  to  Dr.  Snow  Beck's  paper,  "On  the  Nerves  of  the  Uterus,"  id  the  Phil. 
Trans.,  for  1846. 


Organs  of  the  Senses. 

Thk  Orgaus  of  the  Senates  arc  llie  instrumenU  by  whicb  tbe  mind  is  bronglil 
into  relatiou  witli  cxutmnl  obje-.'l.'i.  'I'heira  t^rganit  are  Hvc  in  auinbcr,  vis„  the 
organs  of  loucli,  of  &niatl,  of  taste,  of  htiario^  atid  of  ni^liL 

TiiK  Skin. 

TIic  Bkiii  18  tLo  priDcipnl  ecat  of  tlie  mjh^  of  touch,  and  may  be  regarded  mi 
covering  fur  iho  iiroUjction  of  the  (le«])er  ti^tk<^ ;  it  is  ulso  an  important  excntarj 
and  uliwrbiiig  organ.  It  coil-ukIa  of  two  layers  lUv  dc-rma  or  cutis  vera,  and  tw 
cpidermijj  ur   cuticle.     On  the  Hurfiice  of  the  tunucr   layer  are  tbe  sensitm 

ng.  SPT.— A  Stcllouftl  Tlow  of  tlie  Bkia  (sugniflvd). 
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papilla);  and  vithin,  or  imbedded  beneath  it,  are  the  svcat-glands,  bair-fi)]litlA| 
ana  aebaccou:*  glandK.  I 

Ilie  flrrma  or  trtie  skm  is  louph.  flexible,  and  highly  elaxtic,  being  adminWy' 
adnpttxl  to  defend  iho  internal  parts  from  Wolence.     It  coDSlfte  of  fibnwuto'*'' ' 
tissue,   intermixed  with  numcroua  bloodvei^wls.  lymphatJcs,   and  nervcj.   1^ 
fibroareolur  ti^uo  forms  tbv  framework  of  tho  cutis ;  it  is  oompowd  oC  t"" 
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riacme  bnndlea  of  wUte  fibrous  tissue,  intermixed  with  a  mncli  smaller  pro- 
tioa  of  yellow  elastic  fibres,  the  amount  of  which  varies  ia  different  parts. 
I  fibro-areolar  tissue  is  more  abundant  in  the  deeper  layers  of  the  cutis,  where 
1  dense  and  firm,  the  meshes  being  large,  and  gradually  becoming  blended  with 
Bubcutaneoua  areolar  tissue ;  towards  the  surface,  the  fibres  become  finer  and 
■e  closely  interlaced,  the  most  superficial  layer  being  covered  with  numerous 
Jl,  coQi<kl,  vascalar  eminences,  the  papillte.  From  these  differences  in  the 
.ctore  of  the  cutis  at  different  parts,  it  is  usual  to  describe  it  as  consisting  of 

layers ;  the  deep  layer  or  corium,  and  the  superficial  or  papillary  layer, 
'he  corium  consists  of  strong  interlacing  fibrous  bands,  composed  chieBy  of 
white  variety  of  fibrous  tissue;  but  containing,  also,  some  fibres  of  the  yellow 
tic  tissue,  which  vair  in  amount  in  different  parta  Towards  the  attached 
Eaee,  the  &sciculi  are  large  and  coarse ;  and  the  areolie  left  by  their  interlacing 
^  and  occupied  by  adipose  tissue  and  the  sweat-glands.  This  element  of 
skin  becomes  gradually  blended  with  the  subcutaneous  areolar  tissue.    Towards 

free  surface,  the  fasciculi  are  much  finer,  and  they  have  a  closer  interlacing, 

most  superficial  layers  consisting  of  a  transparent,  homogeneous  matrix  with 
3edded  nuclei. 

Che  corium  varies  in  thickness,  from  a  quarter  of  a  line  to  a  line  and  a  half,  in 
ferent  parts  of  the  body.  Thus,  it  is  thicker  in  the  more  exposed  regions,  as 
I  palm  of  the  hand  and  sole  of  the  foot ;  on  the  posterior  aspect  of  the  body, 
la  the  front ;  and  on  the  outer  side  of  the  limbs  than  the  inner.  In  the  eye- 
i,  scrotum,  and  penis,  it  is  exceedingly  thin  and  delicate.  The  skin  generally 
bicker  in  the  male  than  in  the  female. 

rhe  areolae  are  occupied  by  adipose  tissue,  hair  follicles,  and  the  sudatory  and 
aceous  glands;  they  are  the  channel  by  which  the  vessels  and  nerves  are 
tributed  to  the  more  superficial  strata  of  the  corium,  and  to  the  papillary 
er. 

i*lain  muscular  fibres  are  found  in  the  superficial  layers  of  the  corium,  where- 
r  hairs  are  found ;  and  in  the  subcutaneous  areolar  tissue  of  the  scrotum,  penis, 
ineum,  and  areolte  of  the  nipple.  In  the  latter  situations,  the  fibres  are  arranged 
bands,  closely  reticulated  and  disposed  in  superimposed  lamina. 
t\ie. papillary  layer  is  situated  Upon  the  free  surface  of  the  corium ;  it  consists 
numerous  small,  highly  sensitive,  and  vascular  eminences,  the  papilloi,  which 
i  perpendicularly  from  ite  surface,  and  form  the  essential  element  of  the  organ 
touch.  The  papill»  are  conical -shaped  eminences,  having  a  round  or  blunted 
■remity,  occasionally  divided  into  two  or  more  parts,  and  connected  by  their 
le  with  the  free  surface  of  the  corium.  Their  average  length  ia  about  Tin^b 
an  inch,  and  they  measure  at  their  base  about  jjnth  of  an  inch  in  diameter. 

the  general  surface  of  the  body,  more  especially  in  those  parts  which  are 
Wed  with  slight  sensibility,  they  are  few  in  number,  short,  exceedingly  minute, 
\  irregularly  scattered  over  the  surface ;  but  in  other  situations,  as  upon  the 
Itnar  surface  of  the  hands  and  fingers,  upon  the  planter  surface  of  the  feet  and 
^  and  around  the  nipple,  they  are  long,  of  large  size,  closely  aggregated 
jetber,  and  arranged  in  parallel  curved  lines,  forming  the  elevated  ridges  seen 

the  fi-ee  surface  of  the  epidermis.  In  these  ridges,  the  larger  papillte  are 
■anged  in  a  double  row,  with  smaller  papillae  between  them ;  and  these  rows  are 
^divided  into  small  square-shaped  masses  by  short  transverse  furrows  regularly 
'posed,  in  the  centre  of  each  of  which  is  the  minute  orifice  of  the  duct  of  a 
eat-gland.  No  papillie  exist  in  the  grooves  between  the  ridges.  In  structure 
ipapillieresemble  the  superficial  layer  of  the  cutis;  consistingof  a  homogeneous 
We,  faintly  fibrillated,  and  conteining  a  few  fine  elastic  fibres.  The  smaller 
pillffl  contain  a  single  capillary  loop ;  but  in  the  larger  the  vessels  are  convoluted 
a  greater  or  less  degree ;  each  papilla  also  contains  one  or  more  nerve  fibres, 
t  the  mode  in  which  these  terminate  is  uncertain.  In  those  parte  in  which  the 
ae  of  touch  ia  highly  developed,  aa  in  the  lips  and  palm  of  the  hand,  the 
rve  fibres  appear  to  have  some  intimate  connection  with  an  oval-shaped  body, 
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not  unlike  a  Pacinian  corpuscle,  vhich  ocoupias  tbo  principal  part  of  the  interior 
of  «Acl)  ^iipillii,  iiaiiieiL "  IacUIq  cor{>ti!*c)o."  Tbe  nalui'e  of  thcnc  bodies  is  obecim 
Wagner  dc^iriltetl  ihem  as  oval-nliaped  bodiea,  made  up  of  superimposed  saccutir 
laminae  prsMntin;^  some  resemblance  to  a  miniature  fir  cone,  und  ri-jptrdtd  them  u 
directly  ooncenica  in  iho  scnao  of  touch,  KoUiker  concidcra  that  the  wntrsl  rail 
of  the  papillffi  generally  consists  of  a  more  homogeneous  conuevtivc  lUsnu  than 
the  outer  part,  surrounded  by  a  sort  of  sheath  of  olustiu  fibres,  and  believes  tbit 
these  eorpuseles  are  merely  a  variety  of  this  structure.  The  nerve  fibre*,  accoid- 
inc  to  this  observer,  run  up  in  a  waving  course  to  the  corpuieole.  not  peoetratiDg 
it,  but  forming  two  or  throe  coil«  round  it.  iind  finally  join  together  in  loofik. 
ThcMj  bodioM  are  not  fuiind  in  all  the  juipillie ;  but  from  their  exicilenw  in  ihoM 
part*  in  wliieh  the  skin  i»  highly  scnjiiiive,  it  is  probable  tliat  they  are  specially 
concerned  in  the  8eni<e  of  touch,  hut  their  ahetence  from  the  jiapillw  of  otnr 
tactile  parts  fiiovra  tlint  they  am  not  anaential  to  this  aease.  No  lymphatics  have 
B.1  yet  been  discovered  in  the  ]iapiUa», 

The  fpidermii,  cuticle,  or  flcarf-akin,  is  an  epithelial  structure,  aocurabcly  moiddoj 
on  the  papilhiry  layer  of  the  derma.  It  forms  a  defensive  covering  to  the  surftee 
of  tljc  true  skin,  and  limiW  the  evaporation  of  watery  vapor  from  \ls  fnx  surfoct 
It  varies  in  thiekncaa  in  different  parts.  Where  it  is  exposed  to  prenwurc  and  the 
iuUueuw  of  the  atmosphere,  as  u]>on  the  palm:*  of  the  lumd»  and  ^les  of  the  (td. 
it  is  thick,  hard,  and  horny  in  texture;  whilst  that  which  lies  in  contact  witli  tl* 
rest  of  tlie  body  is  soft  and  cellular  in  structure.  The  deeper  and  softer  layai 
have  bi;ea  culled  the  retc  muc(nmm,  the  term  rein  being  a}>plied,  from  the  deepett 
laviM's  pri^^enting,  when  i-si^lnled,  niiiiiernuH  depressions,  or  complete  apertun^ 
wiiich  have  been  (iccupied  by  the  projecling  papillie. 

The  free  surface  of  the  epidermi,4  is  marked  by  a  network  of  linear  furroinrf 
variable  »\xe,  marking  out  the  surface  into  a  number  of  ttpaees  of  polyKonalor 
lozenge-ahapcd  form.  Some  of  these  furrows  are  large,  as  opposite  the  Bczure* 
of  the  joints,  and  correspond  to  the  foli],^  in  the  derma  produced  by  their  mon- 
ments.  In  other  situations,  as  u|>i>n  the  back  of  the  hand,  they  are  exceedilifrfT 
fine,  and  iuti-rsoct  one  another  at  various  angles;  upon  the  palmar  surface efw 
band  and  fingers,  and  upon  t!ie  sole,  these  lines  are  very  distinct,  and  hnw  * 
curvilinear  arrangement,  and  depend  upon  the  largo  size  and  peculiar  arrangccMOl 
of  the  pupilliD  upon  which  the  epidermis  is  placed.  The  dcvp  Furfaoo  of  t^|fl 
epidermis  is  aocuratelv  moulded  upon  the  pupillary  layer  of  the  derma,  BM^H 
papillii  b'jiug  invested  by  its  cpiilcrmie  sheath ;  so  that  when  this  biyor  i.*  reniort^ 
DV  maceration,  it  presentji  a  nimibcr  of  pits  or  depreMious  corres'ponding  loti* 
efevatiimtt  of  the  papilla),  as  well  :is  the  furrowisleft  in  itie  intervals  between  tbtfL 
Fine  tubular  prolongations  from  tliia  layer  are  continued  into  tlto  ductaof  ik 
sudatory  and  sebacecnis  glanda.  In  structure,  the  epidermis  consists  of  fistlri"' 
cells,  agglutinated  together,  and  having  a  laminated  arrangement  In  tlie  ia^ 
layers  the  cells  are  larg^  rounded  or  columnar,  and  filled  with  soft  opaque  coaktil^ 

In  the  superficial  layers  the  cells  are  flattened,  transparent,  dry,  and  firm,iW 
their  contents  converted  into  a  kind  of  homy  matter.  The  ditl'crence  in  ^ 
structure  of  these  layers  is  dependent  upi>n  the  motle  of  growth  of  thv  eiwdef^f- 
As  the  external  layers  dcstjuamatc,  from  tbvir  being  ooualivntty  subjected  to  dB^ 
tion,  they  are  repixtduced  from  benenth,  successive  layers  gni'diudly  app 
towani<(  the  free  surface,  which,  in  their  turn,  die  and  are  cast  off, 

These  cells  are  develoj)e<l  in  the  liquor  sanguinia,  which  ht  poured  out  on  ^ 
free  surfaeo  of  the  derma;  tliey  contain  nuclei,  and  form  a  thin  stratum  of  ekHelj- 
aggregated  nucleated  celU,  which  cover  the  entire  extent  of  the  papillary  lij* 
Tii«  deepest  layer  of  cells,  acconiing  to  Koltiker.  are  of  a  columnar  form,  amlw* 
MTangeii  perpendicularly  to  the  free  surface  of  the  derma,  forming  either  a  Ml(*J 
or  a  uoubK  or  wen  triple,  layer ;  the  lamime  succeeding  Ibeso  are  compoKda 
oelU  of  a  more  rounded  form,  tlio  contents  of  which  are  soft,  opaque,  grannlar.an 
Holuble  in  acetic  acid.  As  these  cells  succossivcly  approAch  tlie  surfua  br ' 
development  of  fresh  layers  from  benmth,  tliey  nMUino  a  flattened  shape  fteni 
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eraporation  of  their  fluid  coDtents,  and  finally  fonn  a  transparent,  dry,  mem- 
branous waile,  lose  their  nuclei,  and  apparently  become  changed  in  their  chemical 
compositioD,  aa  they  are  unaffected  now  by  acetic  acid. 

The  black  color  of  the  skin  in  the  negro,  and  the  tawny  color  among  some  of 
the  white  races,  is  due  to  the  presence  of  pigment  in  the  cells  of  the  cuticle. 
TbiB  pigment  is  more  especially  distinct  in  the  ceils  of  the  deeper  layer  or  rete 
mucosum,  and  is  similar  to  that  found  in  the  choroid.  As  the  cells  approach  the 
surface  and  desiccate,  the  color  becomes  partially  lost. 

The  arteries  which  supply  the  skin  divide  into  numerous  branches  in  the  sub- 
oataneotts  tissue;  they  then  pass  through  the  areolse  of  the  corium,  and  divide 
into  a  dense  capillary  plexus,  which  supplies  the  sudatory  and  sebaceous  glands 
and  the  hair  follicles,  terminating  in  the  superficial  layers  of  the  corium,  by  form- 
ing a  capillary  network,  from  which  numerous  fine  branches  ascend  to  tlie  jiapillse. 

The  lymphatic  vessels  are  arranged  in  a  minute  plcxiform  network  in  the 
superficial  layers  of  the  corium,  where  they  become  interwoven  with  the  capillary 
and  nervous  plexuses;  they  are  especially  abundant  in  the  scrotum  and  round 
the  nipple. 

The  nerves  which  supply  the  skin  ascend  with  the  vessels  through  the  areolse 
of  the  deep  layers  of  the  corium  to  the  more  superficial  layers,  whore  they  form 
a  minute  plexiform  mesh.  From  this  plexus,  the  primitive  nerve  fibres  pass  to 
be  distributed  to  the  papillee.  The  nerves  are  most  numerous  in  those  parts  which 
are  provided  with  the  greatest  sensibility. 

Appendages  of  the  Skin. 

The  appendages  of  the  skin  are,  the  nails,  the  hairs,  the  sudoriferous  and 
sebaceous  glands,  and  their  ducts. 

The  nails  and  hairs  are  peculiar  modifications  of  the  epidermis,  consisting 
easentially  of  the  same  cellular  structure  as  that  membrane. 

The  aails  are  flattened  elastic  structures  of  a  horny  texture,  placed  upon  the 
doTsal  surface  of  the  terminal  phalanges  of  the  fingers  and  toes.  Each  nail  is 
convex  on  its  outer  surface,  concave  within,  and  is  implanted  by  a  portion  called 
the  not  into  a  groove  of  the  skin ;  the  exposed  portion  is  called  the  body,  and  the 
anterior  extremity,  the  free  edge.  The  nail  has  a  very  firm  adhesion  to  the  cutis, 
being  accurately  moulded  upon  its  surface,  aa  the  epidermis  is  in  other  parts. 
The  part  of  the  cutis  beneath  the  body  and  root  of  the  nail  is  called  the  ^natrix, 
from  Its  being  the  part  from  which  the  nail  is  produced.  Corresponding  to  the  body 
rfthe  nail,  the  matrix  is  thick,  and  covered  with  large  highly  vascular  papitlte, 
unnged  in  longitudinal  rows,  the  color  of  which  is  seen  tlirough  the  transparent 
tiBsue.  Behind  this,  near  the  root  of  the  nail,  the  papillse  are  small,  less  vascular, 
and  have  no  regular  arrangement;  hence  the  portion  of  the  nail  corresponding 
*"*  this  part  is  of  a  whiter  color,  and  called  lunula  from  its  form. 

The  cuticle,  as  it  passes  forwards  on  the  dorsal  surface  of  the  finger,  is  attached 
to  the  surface  of  the  nail,  a  little  in  advance  of  its  root ;  at  the  extremity  of  the 
fiiger,  it  is  connected  with  the  under  surface  of  the  nail,  a  little  behind  ita  free  edge. 
The  cuticle  and  homy  structure  of  the  nail,  both  epidermic  structures,  are  thus 
seen  to  be  directly  continuous  with  each  other.  The  nails,  in  structure,  consist  of 
celJa  having  a  laminated  arrangement,  and  these  are  almost  essentially  similar  to 
toose  composing  the  epidermis.  Tlie  deepest  layer  of  cells  which  lie  in  contact 
*ith  the  papilbe  at  the  root  and  under  surface  of  the  nail,  are  of  elongated  form, 
*'Tanged  perpendicularly  to  the  surface,  and  provided  with  nuclei;  tlio.sc  which 
f^ceeed  these  are  of  a  rounded  or  polygonal  form,  the  more  superficial  ones 
^^ming  broad,  thin,  and  flattened,  and  so  closely  compacted  together  as  to  make 
*Qe  hmita  of  each  cell  very  indistinct. 

,  It  is  by  the  Buccesaive  growth  of  new  cells  at  the  root  and  under  surface  of  the 
*'ody  of  the  nail,  that  it  advances  forwards,  and  maintains  a  due  thickness,  whilst, 
*t  the  same  time,  the  growth  of  the  nail  in  the  proper  direction  is  secured.  As 
^ese  cells  in  their  turn  become  displaced  by  the  growth  of  new  cells,  they  assume 
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a  fiuttcncd  furm,  lose  their  nuclei,  ami  finully  become  c1<K)«1y  coinpacted  toMha 
into  a  flriD,  dvu^Q,  homy  toxturu.     In  cJ^itnicai  oi>m/*<Mi/i"'in,  ihe  nails  reseoiDMBt 
epitlurini».    Acoonjing  to  Mulder,  tbey  contain  a  somewhat  larger  propoilinri  j 
oarbuu  and  sulphur.  I 

Hain  are  peculiar  modiilcation!)  of  the  epidenntf^  and  consist  easeotialljtllli] 
tatnv  structure  as  that  niembraoe.  They  are  tbund  on  nearly  cvorr  part  o(lhJ 
surface  of  the  body,  excepting  tho  pnlina  of  the  band^  and  soles  of  tnu  fc«i.ail 
vary  much  in  leuglh,  tliitrVni'sa,  and  color  in  diflercnt  [uirts  of  the  Iwly.  ad  iij 
llie  different  races  of  mankind.  In  somu  parts  they  are  so  short  its  uot  Uijirifal 
beyond  the  fblliclo  cootuiniDg  thorn:  in  other  parts,  as  upon  the  seulp,  thi-yvtofJ 
CDDBiderablo  length;  along  llic  margin  of  the  eyelids  and  Mpou  the  tiiw,  i1icth| 
lotnarkublo  for  their  thickneKi.  A  hiiir  consists  of  a  root,  the  part  )ni|il:uiMt 
the  skin ;  the  siin/t,  the  portion  projecting  i'rom  its  surface ;  and  the  poitU.  T\ 
generally  pres^.-nl  a  cylindriuiil  or  more  or  less  flattened  form,  and  a  reaifom^ 
Gnti  upon  a  trmisveriHj  suction. 

The  root  of  the  hair  prcwt-nUs  a  bulbous  enlargement  at  its  extremity;  iti 
whiu^r  in  color,  and  .«()fU-r  in  lecture,  than  the  »tem,  and  is  lodged  in  a  folii? ' 
involution  of  the  epidermis,  called  the  hair-follick.    When  the  hair  ts  cli 
siderablo  Icngtii,  the  follicle  extendfi  into  the  subcutaneous  ooUular  tissue. 
hair-follicle  is  bulbous  at  its  deep  extremity,  like  the  bair  which  it  contaiu&< 
has  opening  into  it,  near  its  free  extremity,  the  orifices  of  the  ducts  of  one  on 
scbat'L-uus  glands.     In  structure,  the  hnir-follicle  consists  of  two  ouwts:  aoi 
or  (iiTiiiic,  and  an  inner  or  cuticular.     The  outer  co«l  is  formed  mainly  of  ar 
tissue;   it  is  continuous  with  the  curium,  is  highly  vascular,  and  suppiioll 
numerous  minute  nervous  fihmicnts.     The  inner  or  outwnlar  lining  is  cod"'^ 
with  the  epidcniiis,  and,  at  the  bottom  of  the  h-iir-follicle,  witlithe  root  of  ti 
this  eulieular  lining  resembW  the  epidermis  in  the  peculiar  rounded  form ) 
eharaeit-T  of  those  cells  which  lie  in  contm't  with  the  outer  coat  of  tlic  hair-1 
and  Ihe  thin,  diy,  and  scaly  character  of  those  which  tie  near  the  Aurikee  i 
hair,  to  which  they  are  closely  adhereitt.     When  the  hair  is  plucked  &aa| 
follicle,  this  cut ieuiar  Hning  most  cotnmonly  adhervs  toit,and  forms  vhstict 
the  root-sheath.     At  the   bottom  of  each  hair-folliole  is  a  small  oonical-d 
vascular  ciiunence  or  papilla,  simikr  in  every  respect  to  thoBe  found  npotl 
surface  of  the  skin;  it  is  continuous  with  the  dermic  layer  of  the  follicle.br'' 
vnsouhir,  aud  probably  supplied  witli  nervous  fibrils :  this  is  the  i>art  tb 
which  miiu-rial  is  supplied  lor  the  production  and  cuniiltmt  gronih  of  tbfti 
TIki  r<X)t  of  the  hair  rests  upon  this  conical-shaped  eminence,  and  is  eootioi 
with  the  culicuhir  lining  of  the  follicle  at  this  part     It  consists  of  nnciesledl 
similar  in  every  ropM^  to  those  which  in  other  siluatious  form  tb£  epid 
These  cells  gradually  enlarge  a*  they  are  pu.shed  upwards  into  t}>o  soft  bnlK' 
some  of  them  contain  pigment  granules,  wliich  oxiitt  either  in  ttejiarale) 
the  granules  are  si^parate,  out  aggregated  round  the  nucleus ;  it  is  these  g 
which  give  rise  to  the  color  of  the  hair.     It  occasionally  happens  tnti 
pigiiionl  gruuuk-s  completely  fill  the  cells  in  the  centre  of  ihc  bulb,  vhidtj^ 
ri.>c  lo  ihi;  dark  tract  of  pigmeut  often  found,  of  greater  or  less  length,  in  llis  l 
of  tilt:  liair. 

TliQ  tha/t  of  (hr.  hair  consists  of  a  'Ccutnil  part  or  medulla ;  Enrrouttding  I 
the  fibrous  part  of  the  liiiir,  covered  externally  by  ll«s  cortex.     The  me 
oominies  the  centre  of  tlie  .-thaft,  and  ocosei  towards  the  point  of  the  hair.    U| 
uHually  wanting  in  the  tine  hairs  covering  the  snr&oe  of  iJie  body,  luul  conusi 
in  those  of  the  neacl.     It  is  more  opaque  and  deeper  ooloied  than  the  fibrous  \ 
and  cousists  of  cells  containing  pigment  or  fat-granules.     The  fibrous  portiool 
the  luiir  constitutes  the  chief  part  of  the  stum ;  its  cells  are  elongated.  awL  '  * 
to  form  flattened  fusiform  fibres.    Those  also  contain  pigment  granuld^j 
aitsiiiiie  a  linear  nrnmReincut.     The  cells  which  form  the  vortex  of  the  Imtri 
of  a  .■'ingle  layer  whiefi  surrounds  those  about  to  form  the  fibrous  layer; 
convened  into  thin  flat  scales,  having  au  imbricated  urangemeuu 
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The  SAtuxow  Olartda  are  smaU,  sacculated,  glandular  orgasa,  lodged  in  the 
sabstance  of  the  corium  or  eub-dermoid  tissue.  Thejr  are  found  in  most  ports  of 
lia  Bkio,  but  are  most  abtmdaiit  in  the  scalp  and  face ;  thej  are  also  very  numerous 
■nniiid  the  apertures  of  the  anus,  nose,  mouth,  and  external  car ;  but  are  wanting 
in  the  palms  of  the  hands,  and  the  soles  of  the  feet  Each  gland  consists  of  a 
Bngle  duct,  more  or  less  capacious,  which  terminates  in  a  lobulated  pouch-liko 
ertremity.  The  basement  membrane  forming  the  wall  of  the  sac,  as  well  as  the 
duct,  la  lined  by  epithelium,  which  is  filled  with  particles  of  sebaceous  matter ; 
ud  this  becoming  detached  into  the  cavity  of  the  sac,  as  its  growth  is  renewed, 
constitutes  the  secretion.  The  number  of  sacculi  connected  with  each  duct  vary 
fiom  two  to  five,  or  even  twenty,  in  number.  The  orifices  of  the  ducts  open  mast 
freqaently  into  the  hair-follicles,  but  occasionally  upon  the  general  surface.  On 
the  nose  and  face,  the  glands  are  of  large  size,  distinctly  lobulated,  and  often 
become  much  enlarged  from  the  accumulation  of  pent-up  secretion.  The  largest 
lebaceous  glands  are  those  found  in  the  eyelid,  the  Meibomian  glands. 

The  Sudori/troug  or  Sweat-glands  are  the  organs  by  which  a  large  portion  of 
tbe  aqueous  and  gaseous  materials  arc  excreted  by  the  skin.  They  are  found  in 
almost  every  part  of  the  skin,  and  are  situated  in  small  pits  in  the  deep  parts  of 
the  corium,  or  in  the  subcutaneous  areolar  tissue,  surrounded  by  a  quantity 
of  adipose  tissue.  They  are  small,  lobular,  reddish  bodies,  consisting  of  one  or 
nore  convoluted  tubuli,  from  which  the  efterent  duct  proceeds  upwards  through 
tbe  corium  and  cuticle,  and  opens  upon  the  surface  by  a  slightly  enlarged  orifice. 
^e  eSerent  duct,  as  it  passes  through  the  corium,  pursues,  for  a  short  distance,  a 
ipiral  course,  becoming  straight  in  the  more  superficial  part  of  this  layer,  and 
cpens  on  the  surface  of  the  cuticle  bv  an  oblique  valve-like  ai)crture.  In  the 
parts  where  the  epidermis  is  thin,  the  ducts  are  finer  and  almost  straight  in  their 
eoorse ;  but  where  the  epidermis  is  thicker,  they  assume  again  a  spiral  arrange- 
Uent,  the  separate  windings  of  the  tube  being  as  close  and  as  regular  as  those  of 
Koommon  screw.  The  spiral  course  of  these  ducts  is  especially  distinct  in  the  thick 
enticle  of  the  palm  of  the  hand  and  sole  of  the  foot.  The  size  of  these  glanda 
vsries.  They  are  especially  large  in  those  regions  where  the  amount  of  pcrspira- 
fion  is  great,  as  in  the  axillse,  where  they  form  a  thin  mammillated  layer  of  a 
nddish  color,  which  corresponds  exactly  to  the  situation  of  the  hair  in  this 
on;  they  are  large,  also,  in  the  groin.  Their  number  varies;  they  arc  most 
leroua  on  the  palm  of  the  hand,  and  present,  acconling  to  Krausc,  2,800 
F^^Wifioefl  on  a  square  inch  of  the  integument,  and  a  rather  less  number  on  the  solo 
of  the  foot.  In  both  of  these  situations,  the  orifices  of  the  ducts  arc  exceedingly 
>4galar,  and  correspond  to  the  small  transverse  grooves  which  intersect  the  ridges 
oFpapilltB.  In  other  situations  tlicy  are  more  irregularly  scattered,  but  in  nearly 
equal  numbers  over  parts  including  the  same  extent  of  surface.  In  the  neck  and 
back  they  are  least  numerous,  their  number  amounting  to  417  on  the  square  inch 
(Krause).  Their  total  number  is  estimated  by  the  same  writer  at  2,381,248;  and 
■apposing  the  aperture  of  each  gland  to  represent  a  surface  of  j'j  of  a  line  in 
^ameter,  he  calculates  that  the  whole  of  these  glands  would  present  an  evaporat- 
ing surface  of  about  eight  square  inches. 

Each  gland  consists  of  a  single  tube  intricately  convoluted,  at  one  end  termi- 
nating by  a  blind  extremity;  at  the  other  end  opening  upon  the  surface  of  the 
ikin.     In  the  larger  glands,  this  single  duct  usually  diviflos  and  subdivides 
dichotomously ;  the  smaller  ducts  ultimately  terminating  in  short  ca^cal  jiouohes, 
rarely  anastomosing.     The  wall  of  the  duct  is  thick ;  the  width  of  the  canal  rarelj' 
exceeding  one-third  of  its  diameter.     The  tuhe,  both  in  the  glniid  and  where  it 
forms  the  excretory  duet,  consists  of  two  layers :  an  outer,  formtd  liy  line  areolar 
tisue;  and  an  epithelium  lining  its  interior.     The  external  or  fibro-celhilar  coat 
is  thin,  continuous  ninth  the  superficial  layer  of  the  corium,  and  extends  only  as 
high  as  the  surface  of  the  true  skin.     The  epithelial  lining  is  much  thicker,  con- 
tinuous with  the  epidermis,  and  alone  forms  the  spiral  p'lrtiou  of  the  tulte.    AVlien 
the  cuticle  is  carefully  removed  from  the  surface  of  the  cutis,  these  convoluted 
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tuWs  of  epidermis  muy  bo  dranii  outi  und  form  nipple-sluipcil  projoctioot  on  iv 
under  HUriaue.     Aeconliiig  u>  Kulliker,  a  I«ycr  ut'  aou-slriAlud  inuscoliu  filn^, 
arranged  loii^itudiimliy,  i*  found  btriwevn  tlic  iiruxUr  niid  e[)ithvUal  oaou  i 
duct«  of  tbu  hirgvT  KWfut-glunds,  son  in.  Llie  axilla,  ruut  of  Lbd  peuu,  oa  tbe) 
miijoro.  nnd  xrouiid  lliu  onus. 

Tbu  conlcDis  of  tlio  smaller  swcnt^glanda  are  qi)it«  flaid ;  liat  in  Um  ktga ' 
glands,  the  contenu  urv  sumi-fluid  and  opaque,  antl  contain  a  number  of  coknl 
granules,  and  celU  whiub  appear  analogous  lo  epitbeUal  cells. 

The  Tonol'S. 

The  tongne  is  tbc  orgfln  of  the  special  sonitc  of  taste.     It  IS  situatud  in  lb , 
Suor  oflbu  luoutb,  iu  tbe  luten-al  between  the  two  lateral  portions  of  tbe  bo^rf 

Fig.  ass.  —Upper  Surfiw  uf  tb«  Tony  a*. 
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the  lower  jaw,    1u  base  or  root  is  directed  backwards,  and  oonneoted  witk  i 
o«  hyoides  l>v  numerous  mnsclcit.  to  the  epiglottis  by  three  folds  of  muooiutn 
briin^  whicfi  form  the  gto.4.io-epiglouic  ligatnents,  and   to  tbe  soft  polale 
pharynx  by  means  of  the  anterior  and  posterior  pillars  of  tbc  fauoea.    IH 
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tip,  tliio  and  narrow,  is  directed  forwards  against  the  inner  surface  of  the 
lou"^*  incimr  teeth.  The  under  surface  of  the  tongue  is  coiinectod  with  the 
[oir^si"  jaw  by  the  Genio-hyoglosai  ninsicieB;  from  iw  sides,  the  mucous  mom- 
l}ra»r».«  in  reflected  u>  the  inner  surface  of  the  gums;  and,  in  front,  a  distinct  fold 
>f  t.l~>2l  membrane,  the  fncuiun  lin^Ufu,  is  formciJ  bcuLVith  itii  under  surinoe. 
.  r  lie  dp  of  the  touguc,  part  of  its  under  Burfucc,  its  sides,  and  dorsum,  arc  free. 
fcT*lne  donum  of  the  tongue  is  convex,  marked  ulonjr  thv  middlv  line  by  a  raphe, 
nii<s1i  divides  it  into  two  symmetrical  hulvus;  and  this  raphe  terminates  bcbmd, 
ibo'K.a.t  half  an  inch  froln  the  base  of  the  organ,  a  little  in  front  of  a  deep  mucous 
!blli«5le.  the  foramen  rierum.  Ilm  anterior  two-thirds  of  this  surface  are  rtiugh, 
Uiil.  covered  with  papillic :  the  pwterior  third  is  more  smooth,  and  covered  by  tho 
pro.i  ^seting  orifices  ot^  nurneruu!?  muciparous  glands. 

X?bc  mucaue  nwmhranr.  iiiv&^ts  the  eutire  extent  of  the  free  surface  of  the 
ton^^vc.  Od  the  under  surface  of  the  organ  it  is  thin  und  smooth,  and  may  bo 
traQ^ad  oa  either  side  of  the  fVoiQum,  through  the  ducts  of  the  submaxillary  glands ; 
anX  'between  the  sides  of  the  tongue  and  the  lower  jaw,  through  the  ducts  of  the 
6uV»lingual  glands.  On  being  traced  over  the  borders  of  the  organ,  itgraduallj 
«sx»  Kics  iti  papillary  characler. 

I   'l-'te  raucous  membrane  of  the  tongue  consists  of  structures  analogous  to  those 
■ol  t\ie  skin,  naraelv.  a  cutis  or  conum,  aujiporting  numerous ^^7/w,  and  covered, 
at  -^cU  as  the  papilla?,  with  epiihdmm. 

Xtc  cutis  is  tough,  but  thinner  and  less  dense  than  in  most  parts  of  the  skin, 
•nd  is  composed  of  similiir  tissue.  It  contains  the  ramifications  of  the  numerous 
vessels  mid  nerves  from  which  the  papilho  are  supplied,  and  affords  insertion  to 
»!1  the  inirin.'^ic  muscular  fibres  of  the  organ. 

The  papilhe  of  the  tongue  are  thiukly  distributed  over  the  whole  of  its  upper 
•arfaoe,  giving  to  it  its  charactiTistic  roughness.  They  are  more  prominent  than 
those  of  the  skin,  which  is  chit'fly  due  to  their  not  being  concealed  under  the 
epithelium,  hut  from  their  standing  out  prominently  from  the  surface  like  the  villi 
w  tbe  intestine.  The  prindpal  varieties  are  the  papilhe  maxiime  (cireumvallala-), 
Papillae  medis  (fungifurmes),  and  napillu)  miuimtt-  (couicoi  and  filiformes). 

i^hepapiUK  maxima!  (circumvailala>)  are  of  large  size,  and  vary  from  eight  to 
*^t>  in  number.  They  are  situated  at  the  back  part  of  the  dorsum  of  the  tongue, 
"^ar  its  base,  forming  a  row  on  each  side,  which,  running  backwards  and  inwards, 
""^fiviX  in  the  middle  hne.  like  the  two  lines  of  the  letter  A  inverted.  Euch  papilla 
^ttsiirts  of  a  central  flattened  projection  of  mucous  membrane,  circular  in  form, 
f'^  i'e  to  -fj  of  an  inch  wide,  attached  to  the  bottom  of  a  eup-shapod  depression 
"^  the  mucous  meoibraoe;  the  exposed  part  being  covcreil  with  numerous  «mall 
^piUse.  The  cup-shaped  depression  forms  a  kind  of  fossa  round  the  papilla, 
^via^  a  circular  margin  of  about  the  same  elevation,  covered  with  smaller  papilhe. 
^■le  &Bure  corresponding  to  the  papilla,  where  the  two  lines  of  the  circumvatlate 
P*pil!jB  meet,  is  so  large  and  deep,  that  the  name/wmffljwi  eaxum  haa  been  applied 
*^  it.    In  the  smaller  papilla*,  the  fi.H.sure  exists  only  on  one  side. 

The  papilla!  mtdice  (fungifarmea),  more  numerous  than  the  preceding,  are 
■^ttered  irregularly  and  sparingly  over  the  dorsum  of  the  tongue,  but  are  found 
■«liefly  at  ita  wdes  and  apex.  Taey  arc  easily  recognized,  among  the  other  papilUe, 
^y  their  large  sixe.  rounded  eminences^  and  deep  rod  color.  Tney  arc  narrow  at 
''**iir  attachment  lo  the  tongue,  but  broad  and  rounded  at  their  free  extremities, 
***<!  covered  with  secondary  papillae.  Their  epithelium  investment  is  very  thin. 
,  The/;a/ii7to  tm'ntnue  (eonicw  ct  filiformes)  cover  the  anterior  two-thirds  of  the 
"^riram  of  tbe  tongue.  They  are  very  iniuuic,  more  or  less  conicid  or  filiform  in 
'"apt  and  arranged  in  lines  oorre.sponding  iu  direction  with  the  two  rows  of  the 

Ir*{>iIlBB  circumvallatfB,  excepting  at  the  apex  of  the  organ,  where  their  direction 
^  transverse.  The  filiform  papillfe  are  of  a  whitish  tint,  owing  to  the  thickness 
"^d  density  of  their  epithelium;  they  are  covered  with  numerous  secondary 
P*|>illae,  are  firmer  anil  more  clastic  thaa  the  papillaj  of  mucous  mombraoo 
B^Qerally,  and  often  inclose  minute  hairs. 
8t» 
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SimpU  papilla,  (droikr  to  tIio«e  of  llic  skin,  are  disj^rscH  very  iiii  ,  ^ 
amotig  tlio  ooropound  Ibrmti,  and  exi.«t  .«j)ariiigly  on  iho  narface  of  the  Ungiie 
bcliitia  the  circumvallaie  variety,  buried  under  a  layer  of  «|>ilhe1iuin. 

Xtrufture  0/  the  jyapitlgf.  The  papillco,  in  structure,  apparently  resemble  iboae 
of  the  cutis,  cousistiuc  of  a  cone-shaped  projection  of  bomogcneoos  tissue; 
covered  with  a  thick  luyvT  of  squamous  epithelium,  and  contain  one  or  mon 
capillary  loops,  amouest  which  nerves  arc  distributed  in  great  abundanee.  If  ibe 
epithelium  is  removed  it  will  be  found  that  they  aro  not  simple  processes  likeibe 
papillio  of  the  skin,  for,  nix-ording  to  Todd  and  Bowman,  the  surface  of  cacli  is 
etndded  with  miuut«  conical  pToccs^-s  of  the  mucous  membrane,  which  fcrm 
secondary  papillro.  In  the  papula;  ciruumvaUuts;,  the  nerves  arc  iiumerouft  and  d 
large  size ;  in  the  papilliu  fuiigiformcs  they  are  also  numerous,  and  terminate  ia  > 
plcxiform  nctworK,  from  which  brush-like  branches  proceed;  in  tike  papiUic 
nliformcs,  their  mode  of  termination  is  uncertain. 

Busides  the  papillio,  the  mucous  membrane  of  the  tongue  is  provided  rill) 
numerous  follicles  and  glands. 

The  /nllirku  are  found  scattered  over  its  entire  surface,  but  arc  tspeciiBj 
numorou:*  between  the  papillas  circuravallatiB  and  the  epiglottis. 

The  mui-om  gJafuU  (lingual),  similar  in  struelure  to  the  labial  and  boccal.  bk 
found  chiefly  beneath  the  mucoua  membrane  of  the  posterior  third  of  the  doRum 
of  the  tonciie.  There  is  «  small  group  of  these  glands  beneath  the  tip  of  tbt 
tonj^e,  a  few  along  the  borders  of  the  organ,  and  some  in  firotit  of  the  circun- 
vallate  p!i]>illfB  projet^tiiig  into  the  muscular  substance.  Tlieir  ducts  open  eillier 
upon  the  surfaec,  or  into  the  dcprcwiions  roiuid  tlie  largo  papilloi. 

The  epMeiifim  is  of  the  scaly  variety  like  that  of  the  epidermis.  It  oovers  tk 
free  surface  of  Ilie  tongue,  as  may  be  easily  demonstrated  by  maceratioa,  or  boilfaig 
when  it  can  bo  deiached  entire,  but  it  is  much  thinner  than  in  tlic  skin,  the  inttv 
vals  betwi-en  the  lar^^e  papilla;  not  lieing  filled  up  by  it,  hnt  each  papilla  buk 
sttpurdti?  iiivcrtinont  from  root  to  jtuinmit.  The  deepest  oelU  may  sometimea  fee 
dt:lachi.-d  ax  a  neparalo  layer,  corre^iponding  to  the  rele  muoosum,  trat  tbese  aem 
contain  coloring  matter. 

The  tongue  consisla  of  two  symmetrical  halves,  separated  from  caeb  other,  io 
the  middle  line,  by  a  fibrous  septum.  Each  half  is  composed  of  muscular  fibres 
arranged  in  various  direetions,  containing  much  iuterpoaed  &t,  and  supplied 
by  vessels  and  nerves;  the  entire  orgiin  is  invested  by  mucous  membraDC,  iai  t 
submucous  fibrous  stratum.  The  latter  membrane  invests  the  greater  part  of  the 
surface  of  the  tongue,  mid  into  it  the  niuscidar  fibres  are  inserted  tliat  p««  to  the 
surface.  It  is  thicker  behind  than  in  front,  and  is  continuous  with  the  sheaths  of 
the  muti«lei<  attached  to  it. 

The  /ffrroua  eeptum  consists  of  a  vertical  layer  of  flbroas  tissue,  extending 
throughout  ibo  entire  length  of  the  middle  line  of  the  tongue,  from  the  base  Io 
the  apex.  It  is  thicker  behind  than  in  fVont,  and  oocasjonally  oontaioa  a  snuIJ 
fibro-eartilage,  about  a  quarter  of  an  inch  in  length.  It  is  well  displayed  by 
making  a  vertical  section  tlirough  the  organ.  Another  stronc  fibrous  lamini, 
termed  the  hyo-ght$al  mrmbrant,  connects  the  under  surface  of  tbo  base  of  itw 
tongue  to  tbc  boily  of  the  byoid  bone.  This  membrane  rcociTcs,  in  front,  some  of 
the  fibres  of  the  Genio-hyo-glossi. 

Each  half  of  the  tongue  consists  of  extrinsic  and  intrinsic  mnscles.  TTie  fiwrntr 
have  been  alrcafly  descnl>ed ;  Uicy  arc  the  Hyo-glossus,  tienio-byo-^losmis.  Stylo- 
glossus. Pahito-gloitsua,  and  part  of  the  Superior  constrictor.  Tm  intrinsic  mufr 
des  arc  the  Superior  longitudinal,  Inferior  longitudinal,  and  Transverse. 

The  tuperior  longitudinal  Jibrts  {Kntptalit  tuperficialit)  form  &  superficial 
stratum  of  oblique  and  longitudinal  fibres  on  the  upper  surface  of  tho  organ, 
beneath  the  mucous  membrane,  and  extend  from  the  apex  liaekwarda  to  the  hyoM 
bone,  the  individual  fibres  being  attached  in  their  course  to  tho  pubmuooti*  taA 
glandular  structures. 

'J'he  inferior  Inntjitxidinal  fihrta  arc  formed  by  the  TJngualia  mtDicte.  ahvady 
described  (p.  261). 


TJIR   NO  SB. 


eii 


The  (mjutwstf  _fihrts  are  placed  between  tbo  two  srcoodiDg  layers ;  iWy  are 
intenuixed  wilh  a  considerable  quantitv  of  adipose  Euoetaiiuc,  uud  foim  tliu  cliicf  • 
part  of  lite  6ubst4intM;  of  ihu  orgun.  lucy  um  attached  intvrnitlly  to  the  iikkIjad 
fibrous  euptuin ;  luid,  passing  outwunlt^  tlic  pustvriur  ottuK  taking  au  arched  course, 
■re  inserted  iuiu  the  dorsum  tuid  loargiiu  of  tbo  orgau,  tnivrwectiog  the  other 
to  oscular  fibres. 

The  ai-k'riVa  of  the  tongue  are  supplied  from  the  lingual,  lh«  fncial,  and  ascending 
phnrvngeaL 

I  'I'hc  jtrrvfa  of  the  tongue  nre  three  in  number  in  each  half;  the  guKinlory 
bnutch  of  the  fifth,  which  is  distributed  to  the  papillm  at  the  fore  part  and  sides 
cf  the  tongue ;  the  lingual  branch  of  the  glosso-pliaryngeal,  which  is  distributed 
tt>  the  Rtucous  membrane  at  tiie  base  and  aide  of  the  lon^^ue,  and  to  the  papilka 
iCUcumTallatffl ;  and  the  hypoglosaal  nerve,  which  is  distributed  to  the  muscular 
Babstanoe  of  the  tongue.  I'hc  two  former  arc  nerves  of  commou  sensation  and 
of  taste ;  the  latter  is  the  motor  nerve  of  the  tongue. 


I 


The  Nosk. 


Tho  Tfoae  is  the  spccinl  orgnn  of  the  sense  of  smell ;  by  means  of  the  peculiar 
|irc^rtiti«  of  iw  nerves,  it  protects  the  lungs  from  the  inhalation  of  delftcriou* 
gaseit,  and  uuiftA  the  organ  of  Uitte  in  di.tcriininalin^  the  properties  of  food. 

Tlie  orson  of  smell  consists  of  two  part?,  one  external,  the  nose;  the  otiier 
internal,  we  nasal  foaste. 

The  HMe  la  the  more  anterior  and  prominent  part  of  the  organ  of  smell.     It  is 

f  a  triangular  form,  directed  vertically  downwards,  and  projects  from  tbo  centre 

'  the  faec,  immediately  above  (ho  upper  lip.     Its  summit  or  root  is  connected 

ecSly  with  the  forehead.     Its  inferior  part,  the  boi-e  of  the  nose,  presents  two 

lUptjcal  orifices,  tlie  nostrils,  sepanited  from  each  other  by  an  antero-poslcrior 

itum,  tbo  culumna.    The  margins  of  these  orifices  are  provided  with  a  number 
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of  Stiff  haira  or  vOttm»  which  arrest  the  passage  of  foreign  sobstancea  carried 
with  the  current  of  air  iuti;nded  for  respiration.  ITic  lateral  sur&cea  of  the  no* 
ferm.  by  their  union,  the  dorsum,  the  direction  of  which  varies  considerably  in 
different  individuals.  The  dorsum  tenoioates  below  in  a  rouudod  ctnioeDue,  the 
lobe  of  the  noeo. 


Fig.  301. — BoiiBi  ftnd  CorlilngM  of  SeptiuD  ol  Koae. 
Sight  Sido. 
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The  nose  ifi  composed  of  a  framework  of  bones  and  cartilages,  the  latter 
slightly  acted  upon  l>y  certain  muscles.   It  ia  covered  externally  by  the  inl 
intcmaily  by  mucoua  membrane,  and  supplied  with  Teasels  and  Jterrea. 

ITic  hany  framework  occupicB  tho  upper  part  of  the  or:gan ;  it  coDsista  of  ihe 
nasal  bones,  and  the  nasal  pruccasos  of  tnc  superior  maxillary. 

The  cartiiagiTwti*  framnmrk  consists  of  five  pieces,  the  two  upper  and  (be  two 
lower  lateral  cartilages,  and  the  cartilage  of  the  septum. 

The  t(/j|WT  latiraf  eartila^fs  are  situated  bi4ow  the  free  murf^n  of  the  oaad 
bones;  each  curtilage  is  (hittvucd,  and  triangular  in  shape.  Its  anterior  margin  ii 
thicker  than  the  posterior,  and  connected  with  the  fibro-cartilagc  of  tlie  scplaoi. 
Ita  posterior  margin  \»  attached  to  the  natuil  process  of  the  superior  maxitlarv  aod 
nasal  bones.  Its  inferior  margin  is  connected  by  fibrous  tissue  with  the  iovtf 
lateral  cartilagte ;  one  surface  is  turned  outwards,  the  other  inwards  towanU  tlw 
nasal  cavity. 

Tho  lotmr  la/erat  carCi[a;j:s  are  two  thin,  flexible  plates,  situated  immediolelr 

below  the  preceding,  and  curvd 
in  such  a  manner  as  to  form  tLe 
inner  and  outer  walla  of  eadi 
orifice  of  the  noMril.  The  por- 
tion which  forms  the  inner  «>£ 
tliicker  than  the  rest,  iii  lootelj 
oonneoteil  with  the  game  part  or 
the  opposite  cartilage,  and  form 
a  smalt  part  of  the  columna.  IQ 
outer  extremity,  free,  ronmled, 
and  projecting,  forms,  with  ths 
thickenctl  integument  and  sub- 
jacent tissue,  the  lobe  of  tk 
ntwe.  The  part  which  forma  tk 
outer  wall  is  currcd  to  correspoal 
with  the  alu  of  the  nom;  it  ii 
oval  and  flattened,  narrow  hehiBi 
where  it  is  connected  with  llw 
nasal  proet^s  of  the  enpcrior 
maxilla  by  a  lough  fibroai 
membrane,  in  which  are  tomti 
three  or  four  small  cartilaginous  plates,  cor^'/a^ines  minora  or  sesamoid  CATlilages. 
Above,  it  is  connected  to  the  upper  lateral  cartilage  and  front  part  of  tite  oartil^c 
of  the  septum ;  below,  it  is  soparnt«d  Trom  the  margin  of  tho  nostril  by  Aemt 
cellular  tissue;  and  in  front,  it  forms,  with  its  fellow,  the  prominence  of  the  tip  «f 
the  nose. 

The  cartilage  o/llie  teplum  is  somewhat  triangular  in  form,  thicker  at  its  mar' 
gins  than  at  ita  centre,  and  completes  the  separation  between  tho  nasal  fossn  in 
Iront.  Its  anterior  margin,  thicKcst  above,  is  connected  from  above  downwaHi 
with  the  nasal  hones,  the  front  part  of  the  two  upjter  lateral  cartilages,  and  tlie 
inner  portion  of  the  two  lower  lateral  cartilagea.  Its  posterior  margin  is  con- 
nectea  with  the  perpendicular  lamella  of  tho  ethmoid;  its  inferior  maigia  wilb 
the  vomer  and  palate  proccases  of  the  superior  maxillary  bones. 

These  various  cartilages  are  connected  to  each  other,  and  to  the  booes,  by  * 
tough  fibrous  membrane,  the  perichondrium,  which  allows  the  utmost  facatity  of 
movement  between  them. 

The  miacUs  <^  the  now  are  situated  immediately  beneath  the  integument;  iW 
are  (on  each  aide)  the  Pyramidnlis  nasi,  the  Levator  labii  superioris  alaK{iie  wi- 
the Dilator  nana  anterior,  and  Jlilator  naris  posterior,  the  CompTeasor  laitt,  ^ 
Compressor  narium  minor,  and  the  Depressor  al»  nasi  (see  p.  346)l  i 

The  intrynmfnt  covering  the  dorsum  and  sides  of  the  nose  is  thin,  and  k>o«(f  j 
connected  with  the  aubjaccat  parts;  but  where  it  forms  the  tip  or  lobe  anJ  1^^, 
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al»  of  the  noe^  it  is  thicker,  and  more  firmlj  adherent.  It  ia  furnished  with  a 
large  Bumber  of  sebaceoos  follicles,  the  orifices  of  which  are  usually  very  distinct. 

The  mucoM  memlyrane  lining  the  interior  of  the  nose  is  continuous  with  the 
skin  externally,  and  with  that  which  lines  the  nasal  fossce  within. 

The  arteriea  of  the  nose  are  the  lateralis  nasi  from  the  facial,  and  the  nasal 
artery  of  the  septum  from  the  superior  coronary,  which  supplies  the  alse  and 
septum;  the  sides  and  dorsum  being  supplied  aom.  the  nasal  branch  of  the 
ophthalmic  and  inira-orbital. 

The  veins  of  the  nose  terminate  in  the  facial  and  ophthalmic. 

The  nerves  of  the  nose  are  branches  from  the  facial,  infra-orbital,  and  iofra- 
trochleaTj  and  a  filament  from  the  nasal  branch  of  the  ophthalmic.  ~.'~- 

Nasal  Fossa. 

The  Nasal  Fosses  are  two  irregular  cavities,  situated  in  the  middle  of  the  face, 
and  extending  from  before  backwards.  They  open  in  front  by  the  two  anterior 
nares,  and  terminate  behind  in  the  pharynx,  by  the  posterior  nares.  The 
boundaries  of  these  cavities,  and  the  openings  which  are  connected  with  them, 
as  they  exist  in  the  skeleton,  have  been  already  described  (p.  109). 

The  mucous  Tnembrane  lining  the  nasal  fossre  is  called  pituita.ry,  from  the 
nature  of  its  secretion,  or  Schneiderian  from  Schneider,  the  first  anatomist  who 
showed  that  the  secretion  proceeded  from  the  mucous  membrane,  and  not,  as  was 
formerly  imagined,  from  the  brain.  It  is  intimately  adherent  to  the  periosteum 
or  perichondrium  over  which  it  lies.  It  is  continuous  externally  with  the  skin, 
through  the  anterior  nares,  and  with  the  mucous  membrane  of  the  pharynx, 
through  the  posterior  nares.  From  the  nasal  fossaa  its  continuity  may  be  traced 
with  the  conjunctiva,  through  the  nasal  duct  and  lachrymal  canals;  with  the 
lining  membrane  of  the  tympanum  and  mastoid  cells,  through  the  Eustachian 
tube ;  and  with  the  frontal,  ethmoidal,  and  sphenoidal  sinuses,  and  the  antrum 
maxillare,  through  the  several  openings  in  the  meatuses.  The  mucous  membrane 
is  thickest,  and  most  vascular,  over  the  turbinated  bones.  It  is  also  thick  over 
the  septum ;  but,  in  the  intervals  between  the  spongy  bones,  and  on  the  floor  of  the 
nasal  fossie,  it  is  very  thin.  Where  it  lines  the  various  sinuses  and  the  antrum 
maxillare,  it  is  thin  and  pale. 

The  surface  of  the  membrane  is  covered  with  a  layer  of  tessellated  epithelium, 
at  the  upper  part  of  the  nasal  fossae,  corresponding  with  the  distribution  of  the 
olfiictory  nerve,  but  ciliated  throughout  the  rest  of  its  extent,  excepting  near  the 
aperture  of  the  nares. 

This  membrane  is  also  provided  with  a  nearly  continuous  layer  of  branched 
mucous  glands,  the  ducts  of  which  open  upon  its  surface.  They  are  most  nume- 
rous at  the  middle  and  back  parts  of  the  nasal  fosste,  and  largest  at  the  lower  and 
back  port  of  the  septum. 

Owing  to  the  great  thickness  of  this  membrane,  the  nasal  fossse  are  much 
narrower,  and  the  turbinated  bones,  especially  the  lower  ones,  appear  larger,  and 
more  prominent,  than  in  the  skeleton.  From  the  same  circumstance,  also,  the 
various  apertures  communicatiug  with  the  meatuses  are  either  narrowed  or 
completely  closed. 

In  the  superior  meatus,  the  aperture  of  communication  with  the  posterior 
ethmoidal  cells  is  considerably  diminished  in  size,  and  the  spheno-palatine  foramen 
completely  covered  in.  —  . . 

In  the  middle  meatus,  the  opening  of  the  infundibulum  is  partially  hidden  by 
a  projecting  fold  of  mucous  membrane,  and  the  orifice  of  the  antrum  ia  contracted 
to  a  small  circular  aperture,  much  narrower  than  in  the  skeleton. 

In  the  inferiw  meatus,  the  orifice  of  the  nasal  duct  is  partially  hidden  by  either 
Wangle  or  double  valvular  mucous  fold,  and  thejmteriqr  palatine  canal  either 
completely  closed  in,  or  a  tubular  cul-de-sac  of  mucous  membrane  is  continued  a 
(hort  distance  into  it. 


614 


ORGANS   OF   THE   SENSES. 


fn  Ute  nt«f,  the  opening  lending  to  tlic  splicnoidul  sinus  \»  narrowed,  tM 
nporlureA  in  tlio  oribriform  pliue  of  llm  utlinxjiil  «i>iiipi(;t<;!y  cIoiMkI  in. 

I'iie  arlm'a  of  the  tianat  foittte  are  tlic  iintorior  aiul  nosterior  ethmoidal,  from 
the  ophthalmic,  which  supply  the  ethmoidal  ceWti,  fmnlul  ainUMea,  and  roof  of  the 
none ;  the  Hpheno-palatine,  &um  the  ioternal  maxillary,  which  supplies  the  ronontu 
memhrane  covering  the  apongy  bone»,  the  racatusefl,  and  septum ;  and  the  alreoUr 
branch  of  the  ioternal  maxUlary,  which  supplies  the  liuiDg  membrane  of  the 
antrani.  The  raniifioaiiona  of  these  vessels  form  a  cloae^  plexifbrm  netyrork, 
beneath  an<l  in  the  substance  of  the  mucous  membrane. 

The  veijw  of  the  nasal  fosgfe  form  a  close  network  beneath  the  mucous  mcm- 
hnuic  They  pass,  some  witii  the  veins  accompanying  the  aphcno-palatine  arlcrr, 
through  the  spbcDo-paladiio  foramen;  and  othcre,  through  the  alveolar  braiu^ 
join  the  facial  vein ;  some  aeeompEuiy  the  cthmoidul  artcrieit,  and  terminate  tn  ibe 
ophthalmic  vein;  and,  lastly,  a  few  communicate  with  the  voins  in  the  iuUrior 
of  the  skull,  through  the  foramina  in  the  cribrilbrin  plate  of  Ute  olhmoid  bc>i>e. 

The  n-mvs   ore   the  olfacKM-j, 
Kg.  302.— S«TT»«  of  Bapioia  of  Mow.    Bighl  Side.       i],^  „^^^i  branch  of  the  ophthaJ- 

mio,  filaments  trom  the  anterior 
dental  branch  of  the  saperiof 
masiUary,  the  Vidian,  na.w-pala- 
tiuc,  descending  anterior  palatisG. 
and  fiphcDo-pafatino  branches  of 
Meckel'!)  ganglion. 
/Ji--_   -f^a^im^^^^KB^  The  of/ocfory,  the  special  nerre 

of  the  isca»(s  of  smell,  is  distri- 
buted over  the  upper  third  of  tbt 
girpiuin,  and  over  the  surface  of 
the  ^upenu^  and  middle  »foi^ 

The  ««*■!?  branch  ^  the  ifpi- 

thalmie  diatrihute.-*   (ilaments  W 

lA  the  upper  and  anterior  part  at 

the  septum,  and  outer  wall  of  the 

nasal  toa<ue. 

Fihuncntx  fVom  the  anterior  dental  hratieh  of  the  supcritn  maxillarff  supply  tae 
inferior  mcatua  and  inferior  turbinated  bone. 

The  Ki'(/i«n  nerve  auppliea  the  upper  and  bock  part  of  the  septum,  and  supcriif 
spongy  bono ;  and  the  upper  anterior  naaal  branclies  from  the  spbcno-paUli» 
ganghon,  have  a  similar  distribution. 

Tm  nasopalatine  nerve  supplies  the  middle  of  the  septum. 
The  larger  or  anterior  palatine  nerve  Buppliet  tjie  middle  uA  lower  epoa0 
bones. 

Thk  Eyk. 

The  eyeball  is  contained  in  the  cavity  of  the  orhit  In  this  situation  B  i* 
securely  protected  from  injury,  whihtt  its  jwsition  is  such  as  to  insure  the  wort 
extensive  nuigc  of  sight.  It  is  acted  upon  by  numerous  mtisclesy  by  which  il  i* 
cwiable  of  bcitig  directed  to  any  part,  is  supplied  by  vessels  and  nerves,  and  is 
additionally  pruteetcd  in  front  by  several  appendagM^  wMsh  as  the  eyebrw. 
eyelids,  ete. 

The  eyeball  is  spherical  in  form,  having  the  segment  of  a  amaller  and  mow 
prominent  spliere  engrafteil  upon  its  anterior  part.  It  is  from  this  circomstanM 
that  the  antero-posterior  diameter  of  the  eyeball,  which  measures  about  an  iwfa. 
exceeds  the  transverse  diameter  by  ubou't  a  lino.  The  segment  of  the  Uwcf 
sphere,  which  forms  about  five-aixifw  of  the  globe,  is  opaque,  and  formed  hjW 
sclerotic  the  tunic  of  protection  to  llie  eyubai! ;  the  smaller  sphere,  which  w"" 
the  remaining  sixth,  is  transparent,  and  loriaed  by  the  cornea.    The  axa  of  tlw 
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eyeltalta  arc  nearly  parallel,  and  do  not  coircsnond  to  tlic  axca  of  the  orbits,  which 
are  dirocl«<l  oulwartls.  The  ojitic  nerves  Ibllow  t!ic  din»;tit^Q  of  iIm;  axes  of  the 
orbita  and  enter  the  uvvljult  a  tillle  to  their  ianur  or  nasal  side,  llut  eyeball  is 
composed  of  scvenil  mve«tiug  tunics,  and  of  lluid  wul  «uUd  reirueliujf  media, 

I   called  h'tmjira. 

1       The  tunica  are  three  i»  number : — 


1.  Selcrotic  and  Cornea, 

2.  Choroid,  Irii!,  and  Ciliary  ProcesseB. 

3.  Ketina. 


Titrcous. 


The  refracting  media  or  humors  are  also  three: — 

Aqueous,  Cry;<:talliue  (lens)  and  Capsulo. 

The  sclerotic  and  cornea  form  the  naost  external  tunic  of  the  eyeball ;  they  aro 
essentially  fibrous  in  structure,  the  sclerotic  being  opaque,  and  forming  the  pos- 
terior five-sixths  of  the  globe;  the  comea,  which  forms  the  remaining  sixth,  being 
traiispareat. 

Tunics  of  tok  Evk. 
Sclerotic  and  Cobkka. 

The  Sclerotic  (nxiipot.  hard)  has  received  it«  name  from  its  extreme  density 
and  hardness ;  it  is  a  firm,  un^'ieldiiig,  filirous  membrane,  Mcrving  to  maintain  tlie 
peculiar  form  of  the  globe  (IJg.  303J.     U  id  much  thicker  behind  tbau  in  front. 

Fig.  303.— A  Vertiual  Svclinn  of  the  VyehtW.    (KnlAr|;8>L} 
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Its  exiemai  mrfcKt  \t  of  a  vhite  color,  quite  smooth,  except  at  the  points 
where  the  Recti  and  Obliqui  mii.tHes  arc  inserted  into  it,  and  covered,  for  part  of 
ita  extent,  by  the  coDJunclival  membrane ;  iicnco  the  whiteness  and  brilHancy  of 
the  front  of  tlie  eyeball.  Itj*  inn&r  sur/ai-f  i;*  !«tained  of  a  brown  color,  marked 
bygroove*  in  which  are  lodged  the  ciliary  nerves,  and  connected  by  an  exocedinglr 
fine  oellular  tissue  {lamina/mca)  with  llie  outer  surface  of  the  choroid.  Behind, 
it  is  pierced  by  the  optic  nerve  a  little  to  its  inner  or  naaal  side,  and  is  continuon* 
n-ith  ita  fibrous  aheatn,  wliich  is  derivwl  from  the  dura  mater.  At  the  ])oiiit  where 
the  optic  nerve  passes  through  the  sclerotic^  this  membrane  forms  a  thia  cribriform 
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lamina  {lamina  mbrota):  tbe  miniit«  orifices  in  tbis  port  serve  for  tbe 
uii^ition  uf  th«  liervoii;*  fllamenLt.  itnil  Uie  filirou*  septa  dividing  them  from 
ftRother  are ooiitiniio)L.i  itith  ttie membranous  prone^se-s  wliich  neparate  tbe  bimjies 
of  nerve  libresL  One  of  these  openings,  larger  than  the  rest,  occupies  the  centre 
of  thiH  tameliffi;  it  is  called  the  jwi-ua  opticus,  and  transmits  the  artcria  centralia 
retime  to  the  interior  oi'  tbe  eyobaU.  Around  the  cribriform  lamella  arc  numcioni 
smaUer  apertures  for  tbe  transmission  of  tbe  ctliarjr  resscls  and  nerrcR.  b 
front,  this  membrane  ia  continuoua  with  the  cornea  bv  direct  continuity  of  tissue; 
but  the  opaque  tclcrotic  overlaps  it  rather  more  on  its  outer  than  ujxiu  iXa  inner 
aurfaec. 

Structure.    The  nclcrotic  is  formed  of  white  fibrous  tissue  intermixed  with 
elastic  fibru,  and  fii:«if»rm  nucleated  cciU.    Tbew  are  aggrt^ted  into  but 
which  are  arrangi-d  chiefly  in  a  longitudinal  dinjctioa.     Il  yields  gelatin 
boiling,     its  vo-vittU  are  not  numerous,  the  capillaries  being  of  amall  size,  unitiDg 
at  long  and  nHde  intervals.     Tiie  existence  of  nerves  in  it  is  doubtful. 

The  CoKSEA  is  the  projecting  transparent  part  of  the  external  tunic  of  tbe  eye- 
ball, and  forma  the  anterior  sixth  of  the  globe,     lu  form  is  not  quite  circular. 
being  a  little  broader  in  the  transverse  than  ia  llio  vertical  direction,  in  coi»- 
queDce  of  tbe  sclfrotio  overlapping  the  margin  above  and  below.     It  is  eoncsTO- 
convex,  and  project^;  forwards  from  tbe  sclerotic  in  the  same  manner  that  n  watch- 
glass  doi-s  from  it^t  case.     Ita  degree  of  curvature  varies  in  dilVcrcnt  indindua^ 
and  in  the  sumo  individiuil  at  different  periods  of  life,  being  more  promineoi  in 
1    youth  tlmn  in  advancwd  life,  when  it  becomes  flattened.    This  difference  in  tie 
J-   ^greater  or  sraallor  convexity  of  the  cornea  influeooes  conjriderably  ibe  refractiT! 
'       I  power  of  the  eye,  and  is  the  chief  caUHe  of  the  long  or  short  sight  jiecultir  (o 
aiflerent  individuals.     It  is  dense  and  of  uniform  thii^kness  throughout,  ita  por- 
terior  surface  ia  pcrfectlv  circular  in  outline,  and  exceeds  the  anterior  sioace 
slightly  in  extent,  from  tne  bitter  being  oA-erlapped  by  tbe  sclerotic. 

Struelure.  The  cornea  conaiMs  of  five  layers :  a  thick  central  Ubroiu  strndint 
tbe  cornea  proper ;  in  front  of  this  the  anterior  clastic  lamina,  covered  by  the  c» 
junctiva:  bohind,  the  pa«terior  elastic  lamina,  covered  by  the  lining  mcmbnoa 
of  the  anterior  chamber  of  the  eyeball. 

The  proper  substance  of  the  cornea  is  fibrous,  tougb,  tmjriclding,  pcrftctlj 
tran»paruni,  and  continuous  with  tbo  sclerotic,  with  which  it  is  id  stratum 
identical.  The  aniL<Iomosing  fusiform  cclbt  of  wliicb  it  is  composed  are  amngtJ 
in  superimposed  flattened  la^rlina^  at  least  gixtj"  in  number,  all  of  which  have  tlK 
same  direction,  the  coniiguouH  lamina)  becoming  united  at  fre<iuent  inlenul^ 
If  the  relative  position  of  tlie  ooni|)onent  parts  of  this  tissue  is  in  any  way  abeni 
cither  by  pressure  or  by  an  increase  of  its  natural  tension,  it  imme<liately  prenW 
an  opaque  milky  appearance.  The  interstices  between' the  laminae  nr«  lubulv, 
and  usually  contain  a  small  amount  of  transparent  Suid. 

The  anifrurr  and  j)Ostcrior  elastic  laminie,  which  cover  the  proper  structare  <i 
the  cornea  behind  and  in  front,  present  an  analogous  structure.  They  caiiliM 
of  a  hard,  elastic,  nod  perfectly  transparent  homogeneous  membrane,  of  estnni* 
thinness,  which  ia  not  rendcrwl  opaque  by  cither  water,  alcohol,  or  acids.  Tto 
membrane  is  intimately  connected  by  menus  of  a  fine  cellular  web  to  the  prop* 
subatancc  of  the  cornea  both  in  front  and  behind.  Its  most  remarkable  prvpettf 
is  its  extreme  elasticity,  and  the  tendency  which  it  presents  to  curl  up,  or  rcfi 
upon  itself,  with  the  attached  surface  innermost,  when  separated  from  tlw  prnpfl 
rubnanee  of  the  cornea.  Its  use  ap|>eara  to  be,  as  suggested  by  Dr.  Jm>A 
'to  preserve  the  requisite  permanent  correct  curvature  of  the  flaccid  conn* 
proper." 

The  conjttnctival  epithtKxtm,  which  covers  the  front  of  the  anterior  elsrtic 
lamina,  oonsists  of  two  or  three  layers  of  transparent  nucleated  cells,  the  d*«p<* 
being  of  an  oblong  form  and  placed  perpendicular  to  tlie  aurfiice,  the  »upetfici*I 
oueai  more  flattened. 

The  epithelial  lining  of  the  aq^neouji  ebumbcr  covers  tlio  posterior  sur&ceofllR 
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posterior  eliLitic  lamina.     It  ooDitLrtit  of  a  wnglc  Injer  of  polygonal  transpai^nt 
uuclealed  oell.-t,  situiiar  to  tlioite  foiiiid  lining  other  serous  oavitieiL 

Ariiriei  and  Servea.  'L'be  cornea  is  a  non-vascular  strucluro,  tbc  cajiillary 
1  Teasela  terminating  in  loops  at  its  ciruumfurence.  Lymphatic  vessels  have  not 
yet  beea  demotutrated  in  it.  The  nerves  are  numerousy  twenty  or  thirty  ia> 
'^ number:  thoy  are  dmved  from  the  ciliary  nerves,  and  enter  the  laminated  sub- 
i  stance  of  tho  corooo.  They  ramify  throughout  its  substance  in  a  delicate  nct- 
'  work. 

Di—tftion.    tn  order  to  repanlc  tlip  Bclerollf  and  cnnco.  lo  t*  to  expos?  Iho  bi?cod<1  tnaie, 

Ibe  ejvball  rhoiiltl  hf  immcrecil  in  wiiior  voaiaiiied  io  k  fimall  Teasel.     A  Told  or  th<r  ■•.'lirrotic 

Mar  Ka  antErior  part  hnrioK  lii'i?n  pinchod  <ip.  >n  opemliDn  not  cjii'nv  pf^rormpi]  rrnm  the  cx- 

tmae  It^mjoo  or  \hv  mriahrnni-.  it  diould  be  diviili-d  wiili  a  pair  nf  blnnt-poioicd  %cUton.     A* 

'■oon  lu  ihe  choroid  t*  cxpo>?d.  thu  eud  oi  a  l>lu<rpi|H.-  shcmtd  bu  iDtrodu<.-i-d  into  ihe  ufilicc.  gad 

ft  itrntm  or&ir  forced  into  i1.  lO  aa  to  leparato  the  nliiiht  velliilur  conoeciiuD  hetween  tlie  sclerotic 

uil  <:hi>n>iiL    The  E«lcrof ic  should  now  be  di>  ided  iituund  its  ratify  f  ireiimfereDcr,  niid  may  be 

.  Ksiuv<nl  la  ii-pnraif  porlioD8,    The  fniDt  ee^meni  l)cln)j;  ihnu  drawn  forwLinlf.  Ihi?  bnitdli^  of  tbo 

I  tcalpel  should  be  prcxh-'d  ici'iilly  u^aioM  it  nl  ilx  cnnno'lion  wilh  ihr  irin.  nivL  these  bem^'  'Opa* 

I  ratrd.  a  uuaatitT  of  prrfevily  Innipiicenl  fluid  will  ncapi^;  tliU  'vt  Ihi-  luineoua  huuiur.     In  Ine 

I  tonrtA  or  iho  diwectiiMi.  ibo  t^iliurj  uerveti  niuy  br  ii<.-t'D  lying  iu  the  loufio  ct'llnliir  liutic  bclwrcn 

llie  choroid  and  sderotic,  or  coQUlaud  in  delivuto  grooves  uo  tbo  tnaer  lurfucc  of  the  lullvr 

BembrnDC. 

^.  304.— Th«  Clioroid  and  Iris.   (EaUrg*d.) 
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Choboid,  Iris,  and  Ciuasy  Pbocesses. 

The  second  Itinic  is  formed  by  the  choroid  behind ;  the  iris  and  cilisry  pro- 
in  front;  and  by  the  ciliary  ligament,  and  Ciliary  muscle,  at  the  point  of 
lunction  of  t)ie  sclorotiu  and  oomi». 

The  Choroid  is  the  vascular  nud  pigmeutary  tunic  of  the  eyeball,  investing  tho 
_  anterior  five-sixths  of  tbc  globe,  and  vxteuding  as  far  forwards  as  tho  cornea; 
Ihe  Ciliary  Processes  being  apjx-ndagcs  of  the  choroid  diivclopt-d  from  its  inner 
enrlacc  in  front.  The  Iris  is  the  vircular-sbapod  musculiir  septum,  which  hangs 
Tertically  behind  the  oomca.  presenting  in  it*  centre  a  large  circular  npertun\ 
the  pupil     Tliu  cilijtry  ligament  and  Ciliary  muscle  form  the  white  ring  observed 

C>iDt  where  the  choroid  uid  iris  joiu  with  each  other,  and  nith  the  sclerotio 
lea. 
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The  Choroid  is  a  thiu,  hij;;lily  vaaculor  mctnliraiic,  of  a  dark  bromii  or  * 
color,  vrbich  iuvv^u  the  posicTiur  tivu-sixtlia  of  tliu  central  piirt  of  tliu  globe.  Il 
is  pierced  bflimd  by  ihc  optlo  Durvc,  mid  tcnuiiuiU*^  id  front  ut  the  ciliary  UgamcnL 
wbore  it  b(;n(U  iiiwiirds,  aiid  forms  ou  itn  inner  i<urfaou  a  surics  ul'  folds  or  pUiliiigs 
tbc  ciliary  proccssea.  It  is  tbickcr  bcliiud  tban  io  front.  Externally,  it  is  oua- 
ucctcd  by  a  fine  cellular  web  (memi/ranu  J'tuca)  wilb  tbu  inner  surfaoc  of  tlie 
selorotic  Its  inner  surface  in  sinooib,  and  li<M  in  contact  wilb  tbc  ictina.  Tb^ 
choroid  vi  comiKKicd  of  three  layers,  external,  middle,  and  interual. 

Fig.  30S.— TliD  V*iiL(  of  tbd  ClioroJd.  (BsUrecd.) 
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The  exitmal  layer  conaiitlii  of  the  largor  branches  of  the  short  ciliary  srtcna 
vhich  run  forwards  between  the  veins  before  they  bend  downwards  to  tenninUt 
on  tlie  isDcr  surface.  This  coat  eonsisbi,  however,  principally  of  veins,  wtoi 
(Ure  disposed  in  curves ;  hence  their  name,  veiue  vortieotm.  They  oouverge  to  ((V 
or  Ave  equtdislant  trunks,  which  pierce  tbe  eclerotio  mtdwuy  between  the  nuuVB 
of  the  cornea  and  the  entrance  of  the  o|»tie  nerve.  Interspersed  between  ue 
ves-ieU,  are  lodged  dark  Rtir-tthaped  pigment  cell-s  the  fibrous  oflMct.s  from  whick 
communicating  with  mmJlar  branchest  from  neighboring  eellts  form  a  de&M 
Ui^twork,  which,  toward-i  tbe  iuucr  surface  of  the  choroid,  losea  IM  pigDMoHl? 
character. 

The  middle  hytr  consists  of  an  exceedingly  fine  capillary  plexus,  formed  by  iii« 
sliort  ciliary  vessels,  and  is  known  as  the  f«ni'«i  Ruysehiarta.  The  uetW<>Ki' 
close,  and  finer  al  the  binder  part  of  the  choroid  than  in  front.  About  half  *» 
inch  behind  the  cornea,  its  meshes  become  larger,  and  arc  continuous  with  tlioie 
of  tJie  ciliary  prot^esses. 

The  infernal  or  pigmentary  hycr  is  a  delicate  membrane,  eonnsting  rf  * 
Knglc  layer  of  hexagonal  nucleated  colls,  loadeil  with  pigment  grunule^  uxl 
ftppiicd  to  each  otlicr,  so  as  to  ratemhle  a  tessellated  [Ktvcment.  E*ch  o(U 
contains  a  nucleus,  and  is  filled  with  grains  of  pigment,  which  are  in  enaUS 
abundance  at  the  circumfcronco  of  the  coll.  In  perfect  albinos  tbi;*  epitoelina 
contains  no  pigment,  and  none  is  prcaent  in  tbe  star-shaped  celts  found  in  llid 
other  layer.s  of  the  choroid. 

The  ciUu?  prot^esKK  xhoiilcl  bo  next  cxBintai?^ ;  thpy  tnsjr  be  «x|MW>d,  eltber  b;  delaeUu  <^ 
irj*  (roan  iu  i-uuueoliouuith  the  cUiug-  ligamcat,  or  by  making  a  traasrcrBe  KcUou  vfUttpl^ 
and  cxuaining  them  Trum  behind. 

The  Ciliary  proceestt  arc  formed  by  the  plaiting  fa  folding  inwards  of  tb« 
middle  and  internal  layers  of  tlie  choroid,  at  its  anterior  nuu;gii],  and  arc  rcoUT«d 
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'pt^htpm^n?.  foldings  of  the  enspenmij  ligament  of  tlie  len.1,  tTiiis4 
ill^  &  OOtnmuiitnttiou  bvtwt^iii  ttie  clioroia  and  inner  tunio  of  tbe  ej^J 
Tbtijr  Are  Arrangitxl  in  a  circle,  behind  the  irici,  round  the  margin  of  the  IcaUL] 
*V\iey  vary  in  numlt«r  between  sixty  and  eighty,  lie  ttide  by  nde,  and  may  be 
divide<l  into  large  and  ^niall ;  the  latter,  coiuisting  of  about  one-third  of  the  entire 
number,  are  situated  in  tlie  sjiacen  bt-tweeo  the  former,  but  without  r^ular  alter* 
Datioii.     The  larger  processed  are  each  about  oue-tenth  of  an  inch  in  length,  audi 

Fie-  3f>Q. — Th*  ArtBHm  of  the  Clioniil  and  Irfs. 
Tlw  liultrnilic  liM  bvvu  moiUjr  rumoTvil.     (Kulug«d>) 
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liemisplierieal  in  aliape,  their  poriplmry  being  attnoh«d  to  the  ciliary  ligament,  and 

CODtiDuou.4  witii  the  middle  and  inner  Inj'eri!  of  the  choroid ;  the  opposite  margin 

ku  free,  and  rests  upon  the  circumference  of  the  lena.    Their  anterior  Aurfaoe  ig 

■.tarned  towards  the  back  of  the  iris,  with  the  circumforonce  of  which  it  u  <xm- 

I'tiDUoafl.     The  posterior  surfuoc  is  clusely  connected  with  tbc  suspcn^ry  ligament 

the  lens. 

Str^Ki'tre,    The  ciliary  prooccsca  are  gimilar  in  Htmcturc  to  the  choroid ;  the 
[■TUEcls  ATK  larger,  Iiuviug  chiefly  a  longitudinal  direction.     Kxtcrnally  they  are 
■COTcred  with   ecreral   layers  of  pigment  <HtUa}  the  oompOQCUt  cuUx  are  small, 
roundcil,  ami  full  of  pigment  granule* 

Tlie  iRi8  {iris,  a  raiiioow)  has  rewivi»d  it*  name  from  the  varied  color  it  prc- 
^seniR  in  dif^rent  indi^'idua!».  It  ix  a  thin  circular-shaped,  contractile  oumun, 
I  suspended  in  the  aqueous  humor  behind  the  cornea,  and  in  front  of  the  lens, 
beiuK  iwrfoTaled  at  the  nawl  side  of  its  centre  by  a  circular  apcnure,  the  pupil, 
ffer  the  tranKmistiion  of  light.  By  iu  circumference  it  is  intimately  connected 
I  with  tlie  choroid ;  externally  to  this  is  the  ciliary  ligament,  by  which  it  is  con. 
"  to  the  flclerotio  and  cornea ;  its  timer  edge  forms  the  margin  of  the  pupil; 
lita  surfaces  arc  flattened,  and  look  forwards  and  backwards,  the  anterior  surface 
I  towards  the  corm^a,  the  posterior  towards  the  ciliary  procesM^  ftnd  lens.  The 
tant«riur  surfaw  i*  variously  colored  in  different  individuals,  and  marked  by  lines 
(which  converge  towards  tne  pupil.  The  posterior  surlace  is  of  a  docp  purple 
'at,  from  being  oovered  by  dark  pigment;  it  is  hence  named  urea,  from  its 
[resemblance  in  color  to  a  ripe  grape. 

StnteOttx,     The  iris  is  oompwiea  of  a  fibrooa  stroma,  muscular  fibres^  and  pig. 
Fment  wll*. 

Tlie  Jihroua  stroma  consists  of  lino,  delicate  bundles  of  fibrous  tissue,  which  have 
It  circular  direction  at  the  circumforvnoe;   but  the  chief  mass  radiate  towards 
fthe  pupil.    They  form,  by  their  int^^rlact^ment,  a  delicate  tovRb,  in  which  the  pig- 
teat  cells^  vessels,  and  nefTCs  are  contained. 
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The  muKuhrJthre  in  involuntary,  and  consists  of  circular  and  radtatiog  fil 
The  circular  Jibivs  (gphinctvr  uf  llii;  puiiil)  Hurround  iku  mar^giu  of  Uic  jtupil 
the  posterior  kut&ou  uf  ttic  iris,  like  u  sphincter,  forming  a  Ditrrow  baod,  afaool 
oQc-thirtivth  uf  an  inch  in  width;  those  iicartht;  t'rvo  inar^gtu  being  closely  ag^ 
gat«d :  those  more  exlernid  arc  tteparnicd  somewhal,  ftod  form  less  complete  cuolei 
The  radiating  fibres  (dilutor  of  the  ]>iiptl)  converge  from  tlie  circumfcreoce  tovarda 
the  centre,  und  bleud  with  the  ctreuiur  IibriJs  neur  the  luargin  of  the  pupil.  The 
circular  Hbres  contract  the  pupil,  the  riidiuting  libres  dilute  it 

Thej»ymCTj(  erlh  are  fouiul  iii  the  stroma  of  the  iris,  und  ah»  as  a  distinct  lanr 
oa  its  anterior  and  {tosterior  surfacca.  In  the  stronu,  the  cells  arc  mmidcd.  uiii 
contain  yellow  or  brown  pigment,  according  to  the  color  of  the  eye  On  ihcfront 
of  the  iris,  there  is  a  single  layer  of  oval  or  rounded  cells,  with  uninebing  oflstU 
On  the  buck  of  the  iris,  there  are  several  layers  of  small,  round  cells,  filled  wiiii 
dark  pigment.  This  luyer  its  continuous  with  the  pigmentary  covering  of  ibe 
ciliary  processes. 

The  arltria  (if  ifa  tria  are  derived  from  the  long  and  anterior  ciliary,  and  from 
the  vessel.s  of  the  ciliary  nroi^eases, 

ilenArana  fvjiillarU.  In  (At /a/ w,  the  popi!  is  dosed  by  a  delicate;  tran.<ipareot 
vascular  membrane,  the  membrana  pupiliaris,  which  divides  the  space  in  which  tbe 
iris  is  suspended  into  two  distinct  cnambors.  This  membrane  contains  numcroa* 
minute  vessels  continued  from  the  margin  of  the  iris  to  those  on  the  front  part  ri 
the  capsule  of  the  lens.  Thi:ae  vessels  have  a  looped  arrangement,  convcrein;; 
towards  i-acli  other  without  anaslomosi  iig,  Bctwfcn  the  seventh  an<l  eighth  uwoiil 
this  munibraiie  Ix'giiis  to  disappear,  by  its  gradual  absorption  from  the  eeoln 
tuwanls  the  eirciimferoncc,  and  at  birth  only  a  few  fragiueuts  rvinaia.  Soundincs 
it  remains  permunent,  and  pnxUices  blindness. 

The  Ciliarif  Ugunimi  \».  a  narrow  ring  of  circular  fibres,  about  one-fortieth  rf 
an  inch  thick,  and  of  a  whitiiih  color,  which  »erveA  to  connect  tl>e  external  aol 
middle  tunics  of  the  eye.  It  is  pbtced  round  the  eirctimfereuoe  of  the  iri^  at  id 
point  of  connection  with  the  external  layer  of  the  choroid,  the  oomea,  and  sclenxk. 
It^  component  libren  are  delicate^  and  resemble  those  of  elastic  tiiisue.  At  its  poiV 
of  connection  with  the  sclerotic  a  minute  canal  is  situated  between  the  two,  olM 
the  sinus  circular  is  iridia. 

The  Ciliary  viusde  (Bowman)  consists  of  unstriped  fibres ;  it  form.*  a  grayiA 
scmi'trans]>ari-ut,  circular  band,  about  one-eighth  of  an  inch  broad,  on  tfc  oulff 
surlaec  of  the  forrpiirt  of  the  choroid.  It  is  thickest  in  front,  and  gradnallT 
becomes  thiimer  behind.  Its  fibres  arc  toU,  of  a  yellowish- white  color,  loDgini' 
dinal  in  direction,  and  ari.se  at  the  point  of  junction  of  the  corncn  and  «cknW 
Passing  backwar<ltt,  tbey  are  attached  to  the  choroid,  tn  front  of  the  retina, »' 
correspond  by  their  inner  surface  to  the  plicated  part  of  llie  former  membnoK 
Mr.  Bowman  suppa'ics  that  this  muscle  i.4  so  placed  as  to  advance  the  Ieoa,hf 
exercising  compression  on  the  vitreous  Ixidy,  and  by  drawing  the  ciliary  prooesM 
towanls  the  line  of  junction  of  the  sclerotic  and  cornea,  and  by  this  ueaniU 
ocyust  the  eye  to  the  vision  of  near  objects. 

The  Retina. 

The  Retisa  may  be  exposed  by  carefully  removing  the  dioroid  from  its  cxtert^ 
surface.  It  is  a  delicate  nervous  membrane,  upon  the  surface  of  which  the  imajta 
of  external  objeetsare  received.  Its  outer  surface  is  in  contact  with  the  pigmentifT 
hiyer  of  the  ehoroiil ;  its  inner  surface,  with  the  vitreous  body.  Behind,  it  is  e» 
tinuoiLH  with  the  optie  nerve;  it  gradually  diminishes  in  thickness  from  behinl 
forwards;  and,  in  front,  extends  nearly  a»  far  forwards  as  the  ciliary  lifraniof 
where  it  terminates  by  a  jagged  margin,  the  ora  ttrrata.  It  is  soft,  ana  «««'■ 
transparent,  in  the  fresn  state ;  but  soon  becomes  clouded,  opaque,  and  of  a  pisln>'> 
tint  Exactly  in  the  centre  of  the  po!<teri<^ir  {Mirt  of  the  retina,  and  at  a  poe*' 
corresponding  to  the  axis  of  the  eye,  in  which  the  sense  of  vision  is  meet  pArfitci 
is  a  round,  elevated,  yellowish  spot,  called,  after  its  di*oov«rer,  Umhua  /"M 


«i 


RETINA. 


«9I 


yellow  «pot,  of  Si'jtnmfiring ;  having  a  central  depreasion  at  its  summit,  tlic  /m'ea'i 
centralis.  The  retina  in  the  situation  of  iho  fovea  ocntriilis  is  t-xccedingly  thin,  «0 
much  90^  that  the  darli  koIot  of  the  choroid  is  di»tiuctljr  setMi  llirmigh  it;  no  thnt 
it  presents  roon;  tho  uppunmnoc  of  a  fominfii,  niid  Iieituo  the  tumiu  "foramen  of 
f>ii mmering"  at  fin^t  given  to  il.  It  vxlslitonly  in  inan,  the  ouiuirumana,  and  soma  J 
sauiiM)  reptiliss.  Itsi  u»e  ii)  unknown.  About  j\  of  an  in«h  to  the  inner  aide  of 
the  jellow  spot  is  the  point  of  eiiiTahre  i>t'  the  optic  nerve ;  the  arteria  centralis 
rrtimc  pitreing  iu  centre.  This  is  the  only  part  of  the  surface  of  the  retina  from 
which  the  power  of  vision  is  absent. 

Fig.  307.— Hio  Art«riA  Ontnlla  It()ttii.i>,  YKtliir  fpnt,  rlc,  the  Aotcrior  Halt 
Vt  Ilia  KjrvbftU  Iwiiig  nmiovad.     (UulugRl.) 
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itrueture.    The  retina  is  composed  of  three  lajxrs;  together  with  bloodvessels:— 

External  or  columnar  layer  (Jacob's  mciobranc}. 
Middle  or  granulur  layer. 
Internal  or  ner\'ouit  luyer. 

be  bloodvessela  do  not  form  a  distinct  layer;  they  ramify  in  tbo  substance  of 

"Uie  internal  layer. 

The  extrmal  or  Jaeob'i  m«tn^n«  i»  exceedingly  thin,  and  can  bo  detached  from 
l^te  external  surface  of  the  retina  by  the  hnndle  of  the  ftcalnel,  in  the  form  of  a 
jflocculcnt  film.     It  is  thicker  behind  than  in  front,  and  oonsists  of  rod-Hke  bodieiL 
jof  two  kindx:' — 1.  Oolamnnr  roJ*.  solid,  nearly  of  uniform  size,  and  arranged  per>' 
Ipendicijlarly  to  the  Murfiu:c.     2.  Bulboxta  particles  or  cojia.  which  are  interspersed 
{at  rc^hir  intvrvuU  among  thu  former;  theee  are  conical  or  flask-shaped,  their 
ll>road  ends  rioting  upon  ihc  granahir  layc^r,  tbo  narrow-pointod  extremity  boingl 
Itomed  towanl^  the  choroid ;  they  arc  not  solid,  like  thu  coiunmar  rods,  but  consistl 
lof  ftn  external  membrane  with  fluid  contents.     By  their  deep  cuds,  both  kinds  are^l 
I  joined  to  the  fibrea  of  Milller.  1 

[  The  mitldle  or  yran'jfnr  layer  form»  aliotit  one-third  of  the  entire  thickness  of  J 
tho  retina.  Iteonsi-itsof  two  laminioof  roiinilcdorovHl  nuclear  particles,  »epnratedl 
from  each  other  by  an  intermediate  layer,  which  In  transparent,  flnely  flbrillatod, 
^  and  contains  no  bloodveaaela.  The  outermost  layer  iit  the  thickest,  and  itt)  con- 
f  atituent  particles  are  globular.  The  innermost  layer  is  the  thinnest ;  its  component 
I  particles  arc  flattened,  looking  like  pieces  of  money  seen  edgeways;  hence  it  has 
I  Deen  called  by  Bowman,  the  nummular  layer. 

Tbo  internal  or  nervout  layr  is  a  thin  semi-transparent  membrane,  consisting 
'  an  ejcpanaon  of  the  terminal  fibres  of  the  optic  nerve  and  nervo  cclR     Theg 
ITO  fibres  are  collected  into  bundles,  which  radiate  from  the  point  at  which  th4 
[trunk  of  the  opiio  nerve  terminates.    As  they  proceed  in  a  tolerably  straight 
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course  towar(!9  tlic  ainterior  mftrfZ^iH  of  the  ntina  ilio  bundles  interlace,  tbrnuK* 
dvliciilM  net,  with  ilaUi-ncd  elonj^awii  nu-^lie.^     The  oerve  tibrea  which  fonnaB^ 
layer  differ  from  the  tibres  of  the  optic  nerve  in  this  respect ;  ibcy  Iom  ibcir  iufc 
outline,  and  their  tendency  to  become  varicoac,  «id  consi^l  only  of  the  oralrX 
part  or  axis  of  the  nerro  tubes.     The  mode  of  t^rminatiou  of  the  nerve  fibnci*- 
imkuowD.     According  to  some  observers,  they  terminate  in  loopa;  aocording  u^- 
othcrs,  ill  free  extremities.     Bccenl  observers  have  stat«d,  that  »oine  of  the  Mtrv- 
fibres  nre  continuous  with  the  caudate  jirolongations  of  the  nerve  celU  exiemal  ttf 
the  fibrous  layer.     Tlie  nerve  celU  aro  )>Iii<i(!d  on  iMilh  sitles  of  the  fibrou3  lajcr, 
but  chiefly  upon  its  inner  surface,  and  imhtnidiid  within  the  meahea  formed  by  lbs 
interlacin;^ nurve  fibres;  they  aro  round  or  pearithanedtran.'^arent  cells, nucloMcd. 
with  granular  contents,  fumiahed  with  caudate  prolongations,  some  of  which  job 
the  fibres  of  the  optic  nerve,  whilst  others  are  directed  externally  towards  ihfr 
granular  layer.     It  is  probable  that  thcsccells  aro  identical  with  tho  ganglion oor^ 
pusclcs  of  vesicular  nervous  substance. 

An  extrcrucly  thin  uiid  delicate  strueturclees  membrane  lines  the  inner  8UT&e» 
of  the  retina,  and  BeiMinitos  it  from  the  vitreous  bwly ;  it  is  called  tb«  menArantm- 
Umilatu. 

The  ratlialin^  Jibrts  of  the  retina,  de«ribecl  by  Heinrich  Muller,  conast  of 
extrem(;ly  fine  fibrillated  thread.-*,  which  are  connected  externally  with  eachoftb^ 
rods  of  the  columnar  layer,  of  wbicli  they  appear  to  be  direct  continuations;  anJ, 
passing  through  the  entire  substance  of  the  retina,  arc  united  to  the  outer  exabe^ 
of  the  mcmbrana  limitans.     In  their  course  through  tho  retina,  they  become  oob— 
Declcd  with  the  nuclear  jiurticlcs  of  the  granular  layer,  and  give  off  branubia^ 
processus  op[>osite  Its  iniiennosl  lamina;  us  tlioy  approach  the  fibrous  eX[>iiBMHi 
of  tlie  optic  nerve,  they  are  colleetol  into  bundles,  wiiich  pii^  through  the  areols 
between  its  fibred,  ana  are  finally  aibiched  to  the  inner  surface  of  the  memhrans 
liniitana,  where  each  fibre  terminates  in  k  triangular  enlargement. 

The  arteria  cifttlralis  retime  and  its  uceonipanying  vein  pieree  the  optic  Demi 
And  enter  the  globe  of  theeye  through  the  jtorusoptiuMS.  It  immediately  diriJef 
into  four  or  five  branches,  which  at  first  run  between  the  hyaloid  membrane  W 
the  nervous  layer ;  but  they  soon  enter  the  Utter  membrane,  and  form  a  cIm 
capillary  network  in  its  substance.  At  the  ora  serrata  they  terminate  in  a  singh 
Teasel,  which  bounds  the  terminal  margin  of  the  retina. 

Tho  structure  of  the  retina  at  the  yellow  spot  presents  some  modification 
Jacob's  membrane  is  thinner,  and  of  its  constituents  only  the  oonee  tav  prcsnn; 
but  ihej  are  small,  and  more  closely  aggregated  than  in  any  other  part.  Tbt 
gruDular  layer  is  absent  over  the  fovcn  ecutralts.  Of  the  two  elements  of  tli> 
nervous  layer,  the  uorve  fibres  extend  only  to  the  eircumferenoe  of  the  spot;  b* 
the  nerve  cells  cover  its  entire  surface.  ITic  radiating  fibn-s  are  fouDd  at  the  t>r 
cumfercnoe,  and  here  only  extend  lo  the  inner  strata  of  the  grannlar  layer.  Of 
the  capillary  vessels,  the  targi-r  braiirhus  pass  roniul  the  Spot,  but  the  smaller  cxpi- 
lories  meander  through  it.  Tho  color  of  the  spot  appears  to  imbue  all  the  laytfl 
except  Jacob's  membrane:  it  is  of  a  rich  yellow,  deM>e3t  towards  the  oontro,  aai 
does  not  iippear  to  consist  of  pigment  colls,  but  reseiDDles  more  a  Btnumng  of 
_        eoDStitueut  parts, 
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Aqiteol's  IIuuob. 

The  Aqueoiu  Humor  ocnnpletely  fills  the  anterior  and  posterior  chamber!i  of 
tbe  eyebftll.  It  is  small  in  quantity,  scarcely  exceeding,  according  to  Petit,  four  or 
five  grains  in  weight,  has  an  alkaline  reaction,  in  compoaitton  is  little  more  than 
water,  less  than  one-fiflielh  of  its  weight  being  solid  matter,  chiefly  chloride  of 
sodium. 

The  antcrt'ffr  chamb^  is  the  space  bounded  :n  front  by  the  ownea;  behind,  by 
tlw  front  of  the  iris  and  ciliary  ligament. 

Tbe  posterior  cliamhtr,  smaller  thim  the  anterior,  is  bounded  in  front  by  tbe 
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is  ;  behind,  by  the  capsule  of  the  lens  and  its  suspensory  ligament,  and  the  ciliary 
rocseases. 

Ixx.  the  adult,  these  two  chambers  communicate  through  the  pupil ;  but  in  the 
jtixs  before  the  sereoth  month,  when  the  pupil  is  closed  by  the  membrana  pupil- 
!ia>  the  two  chambers  are  quite  separate. 

It  lias  been  generally  supposed  that  the  two  chambers  are  lined  by  a  distinct 
fnatljrane,  the  secreting  membrane  of  the  aqueous  humor,  analogous  in  struc- 
■a  -to  that  of  a  serous  sac.  An  epithelial  covering  can,  however,  only  be  found 
tlie  posterior  surface  of  the  cornea.  That  the  two  chambers  do,  however, 
:r^te  this  fluid  separately,  is  shown  from  its  being  found  in  both  spaces  before 
I  x*«moval  of  the  membrana  pupillaris.  It  is  probable  that  the  parts  concerned 
tbe  secretion  of  the  fluid  are  the  posterior  surface  of  the  cornea,  both  surfaces 
tl:L«  iris,  and  the  ciliary  processes. 

VlTBEOUa   BODT. 

Tlxe  Vitreous  Body  forms  about  four-fifths  of  the  entire  globe.  It  fills  the 
ncavity  of  the  retina,  and  is  hollowed  in  front  for  the  reception  of  the  lens  and 
)  oapsule.  It  is  [>erfectly  transparent,  of  the  consistence  of  thin  Jelly,  and 
nisista  of  an  albuminous  fiuid  inclosed  in  a  delicate,  transparent  membrane,  the 
yt^Ioid.  This  membrane  invests  the  outer  surface  of  the  vitreous  body;  it  is 
itimately  connected  in  front  with  the  suspensory  ligament  of  the  lens ;  and  is 
outinued  into  the  back  part  of  the  capsule  of  the  lena.  It  has  been  supposed  by 
Sannover,  that  from  its  inner  surface  numerous  thin  lamellae  are  prolonged 
inwards  in  a  radiating  manner,  forming  spaces  in  which  the  fluid  is  contained. 
In  the  adult,  these  lameihe  cannot  be  detected  even  after  careful  microscopic 
examination ;  but  in  the  foetus  a  peculiar  fibrous  texture  pervades  the  mass,  the 
fibres  joining  at  numerous  points,  and  presenting  minute  nuclear  granules  at  their 
point  of  junction.  The  fluid  from  the  vitreous  body  resembles  nearly  pure  water; 
It  contains,  however,  some  salts,  and  a  little  albumen. 

In  the/ffi/iM,  the  centre  of  the  vitreous  humor  presents  a  tubular  canal,  through 
which  a  minute  artery  passes  along  the  vitreous  body  to  the  capsule  of  the  lens.  In 
the  adult,  no  vessels  penetrate  its  substance ;  so  that  its  nutrition  must  be  carried 
OQ  by  the  vessels  of  the  retina  and  ciliary  processes,  situated  upon  its  exterior. 

Cbtstalline  Lens  and  its  Capsule. 

The  Crystalline  Lens,  inclosed  in  its  capsule,  is  situated  immediately  behind 
the  pupil,  in  front  of  the  vitreous  body,  and  surrounded  by  the  ciliary  processes, 
which  slightly  overlap  its  margin. 

The  capsule  of  tke  lena  is  a  transparent,  highly  elastic,  and  brittle  membrane, 
which  closely  surrounds  the  lens.  It  rests,  behind,  in  a  depression  in  front  of 
the  vitreous  body :  in  front,  it  forms  part  of  the  posterior  chamber  of  the  eye ;  and 
it  is  retained  in  its  position  chiefly  by  the  suspensory  ligament  of  the  lena.  The 
capsule  is  much  thicker  in  front  than  behind,  structureless  in  texture  ;  and  when 
ruptured,  the  edges  roll  up  with  the  outer  surface  innermost,  like  the  elastic  lamina 
af  the  cornea.  The  lens  is  connected  to  the  inner  surface  of  the  capsule  by  a  single 
layer  of  transparent,  polygonal,  nucleated  cells.  These,  after  death,  absorb  moisture 
&om  the  fluids  of  the  eye;  and,  breaking  down,  form  the  liquor  Morgagni. 

In  the  fcetus,  a  small  branch  from  the  arteria  centralis  retinte  runs  forwards,  as 
already  mentioned,  through  the  vitreous  humor  to  the  posterior  part  of  the  cap- 
rale  of  the  lens,  where  its  branches  radiate  and  form  a  plexiform  network,  which 
jovers  its  surface,  and  are  continuous  round  the  margin  of  the  capsule,  with  the 
reasela  of  the  pupillary  membrane,  and  with  those  of  the  iria.  In  the  adult,  no 
ressels  enter  ite  substence. 

The  Una  is  a  transparent,  double  convex  body,  the  convexity  being  greater  on 
;he  posterior  than  on  the  anterior  surface.  It  measures  about  a  third  of  an  inch 
n  the  transverse   diameter,  and   about  one-fourth  in  the  antero-posterior.     It 
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oonraate  of  concentric  larers,  of  vhich  the  external,  in  tlie  Tttmih  utate,  an  nft  mi 
easily  dvtuchcd :  tlioae  bencatli  ara  tirmer,  tlie  ot^utral  onai  ibnuing  a  bardeoed 

nadeoa.     These   lamitue   are  best   dcmoostnted  bj 
rig.306.— TheCryiiaiiiiipUnB,  boiling,  OT  immersion  ia  alcohoL    Tlio  same  reajj^ats 

demonstrate  that  the  Isna  oonaisU  of  three  trian^ir 
ecgmvnti^  the  sharp  edges  of  wbicli  are  din^ti-d  towaide 
the  ciMitrc,  the  hascir  towards  tlie  ciroumfcrvnoe.  Tbv 
lamium  coiisint  of  minute  parallel  fihres,  which  tn 
united  to  euvh  other  br  means  of  wavjr  marsin&  ihr 
oonvexilie»  upon  one  fibre  fitting  •countt«ly  utUt  iIk 
oonojivities  of  the  itdjoining  fibre. 

The  <.7ia»yei  jfrotiuced  in  On  leru  hy  aije  are  the  fol- 
lowing ; — 

Id  Ifte  /xiug,  ita  form  is  nearly  spherical,  ita  color  of 
a  slightly  rcddiah  tint,  not  perfectly  transparent, andao 
soft  as  to  readily  break  down  on  tlie  sli;;hteat  presnrt 
la  the  aiuU,  the  posterior  surface  is  more  convex  than  the  anterior,  it  is  color- 
leas,  transparent,  and  firm  in  texture. 

In  old  age,  it  becomes  flattened  on  both  eurfocea,  slightly  opaque,  of  an  atnbtr 
tint,  and  increases  in  dennty. 

"llie  siepetisori/  Uijammt  of  the  Itns  is  ft  thin,  traruqmrent,  membraiwiu  ftrafr 
ture,  placed  between  the  vitreous  ba<Iy  and  the  ciliary  processes  of  tlie  choceid: 
it  connects  the  anterior  margin  of  the  retina  with  the  anterior  tmrfaoe  of  tli«  lent 
near  iu  circumference.  It  assists  in  retaining  the  lena  in  ita  paiition.  Ita  o«W 
surface  presents  ii  number  of  folds  or  plaitings,  in  which  the  oorreepondii^f  IbHl 
of  the  ediarv  processes  arc  received.  These  plaitings  are  arranged  round  tt* 
lens  in  a  railiatin^  form,  and  are  stained  by  the  pigment  of  the  ciliarv  proccaa 
The  susponsorv  ligament  consists  of  two  layers,  n'hich  commence  behind,  at  At 
era  serrata.  The  external,  a  tougb.  milky,  granular  membrane,  covers  the  iniB 
surface  of  the  ciliary  processes,  and  extends  as  far  forwards  as  their  antcW 
free  extremities.  The  inner  layer,  an  elastic  transparent,  fibro-mcmbranw 
structure,  extend.-*  as  far  forwards  as  the  anterior  surface  of  the  capsule  rS^ 
Icnx,  near  its  circumference.  That  portion  of  this  membrane  whicti  intcrvcMi 
between  the  ciliary  prooesi>es  and  the  capsule  of  tlie  lens,  forms  part  of  the  booi- 
dary  of  the  posterior  chamber  of  the  eye.  The  pOBlcrior  surface  of  this  larur  * 
turned  towards  the  h\-a1oid  membrane,  being  serarated  from  it  at  the  ciKdi- 
fercnce  of  the  lens  by  a  space  called  the  canal  of  Petit. 

The  canal  of  Petit  is  about  one-tenth  of  an  inch  wide.  It  is  bounded  in  lio* 
by  the  suspensory  ligament ;  bcliiud,  by  the  hyaloid  mcmbraue,  its  base  bcof 
formed  by  the  cnpsulc  of  the  lens.  When  inflated  with  uir,  it  is  saoculaloli' 
iDtenraL^  owing  to  the  lblding8  on  its  anterior  surface. 


BLOOIIVKS9KI.3  AND  NkBVKS  OF  THE  EyB. 


J 


Tlie  VeMfIa  of  the  ^tob«  of  the  tye  are  the  short,  long,  and  anterior  ciBtfy 
arteries,  and  the  arteria  centralis  rctinai. 

The  thcrt  tiUary  arUfnts  picreo  the  back  part  of  tbo  sclerotic,  roand  the  cottaiMf 
of  the  optio  nerve,  and  divide  into  branches  which  run  parallel  with  the  axi*  t' 
tfa«  eyeball :  they  are  distributed  to  the  middle  layer  of  the  choroid,  and  eiliu? 
procesaes. 

The  long  exUarij  arUriea,  two  in  number,  pierce  the  back  part  of  the  »cl«rt"« 
and  run  forward,  between  this  membrane  an<i  the  choroid,  to  the  Ciliary  losaclb 
where  they  each  divide  into  an  upper  and  lower  branch ;  these  anastMMS 
and  form  a  vascular  circle  round  the  outer  circumfereDce  of  the  iris;  fromtko* 
circle  branches  are  given  off  which  unite,  near  the  margin  of  the  papU,  ■>  ' 
smaller  vaacolar  cirde.  These  branches,  in  their  course,  supply  the  nosPi^ 
atrncluro.  ~ 
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he  anterior  ciliary  arleriea,  five  or  six  in  number,  are  branchea  of  the  muscular 
lachrymal  branches  of  the  ophthalmic.  They  pierce  the  eyeball,  at  the 
rior  part  of  the  sclerotic,  immediately  behind  the  margin  of  the  cornea,  and 
iistnbuted  to  the  ciliary  processes,  some  branches  joining  the  greater  vascular 
e  of  the  iris. 

he  arteria  centralis  retina  has  been  already  described. 

he  veins,  usually  four  in  number,  are  formed  mainly  by  branches  from  the 
ice  of  the  choroid.  They  perforate  the  sclerotic,  midway  between  the  cornea 
the  optic  nerve,  and  end  in  the  ophthalmic  vein. 

he  nerves  of  the  eyeball  are  the  optic,  the  long  ciliary  nerves  from  the  nasal 
ich  of  the  ophthidmic,  and  the  short  ciliary  nerves  from  the  ciliary  ganglion. 

APPESDAGK8  OF  THE  EtB. 

he  appendages  of  the  eye  {tutamina  ocuU)  include  the  eyebrows,  the  eyelids, 
conjunctiva,  and  the  lachrymal  apparatus,  viz.,  the  lachrymal  gland,  the 
rymal  sac,  and  the  nasal  duct, 

he  eyebrows  {supercilia)  are  two  arched  eminences  of  integument,  which 
lount  the  upper  circumference  of  the  orbit  on  each  side,  and  support  numerous 
t,  thick  hairs,  directed  obliquely  on  the  surface.  In  structure,  they  consist 
hickened  integument,  connected  beneath  with  the  Orbicularis  palpebrarum, 
rugator  supercilii,  and  Occipito-frontalis  muscles.  These  muscles  serve,  by 
r  action  on  this  part,  to  control  to  a  certain  extent  the  amount  of  light  admitt^ 
the  eye, 

he  eyelids  (palpehrse)  are  two  thin,  movable  folds,  placed  in  front  of  the  eye, 
ecting  it  from  injury  by  their  closure.  The  upper  lid  is  the  larger,  the  more 
■able  of  the  two,  and  supplied  by  a  separate  elevator  muscle,  the  Levator 
i^ree  superioris.  When  the  eyebds  are  opened,  an  elliptical  space  {fissura 
i^rartifn)  is  left  between  their  margins,  the  angles  of  which  correspond  to  the 
ition  of  the  upper  and  lower  lids,  and  are  called  canthi, 

he  outer  catUkus  is  mors  acute  than  the  inner,  and  the  lids  here  lie  in  close 
act  with  the  globe ;  but  the  iniuv  canthua  is  prolonged  for  a  short  distance 
irds,  towards  the  nose,  and  the  two  lids  are  separated  by  a  triangular  space, 
lochia  lacryrnalis:  At  the  commencement  of  the  lacus  lacrymalis,  on  the 
gin  of  each  eyelid,  is  a  small  conical  elevation,  the  lachrymal  papilla,  or 
ircle,  the  apex  of  which  is  pierced  by  a  small  orifice,  the  vunctum  lacrymak, 
commencement  of  the  lachrymal  canal. 
tructure  of  the  eyelids.    The  eyelids  are  composed  of  the  following  structure^ 

0  in  their  order  from  without  inwards : — 

itegument,  areolar  tissue,  fibres  of  the  Orbicularis  muscle,  tarsal  cartilage, 
)us  membrane.  Meibomian  glands,  and  conjunctiva.  The  upper  lid  has,  in 
tion,  the  aponeurosis  of  the  Levator  palpebrae. 

he  integument  is  extremely  thin,  and  continuous  at  the  margin  of  the  lids  with 
conjunctiva. 

he  subcutaneous  areolar  tissue  is  very  lax  and  delicate,  seldom  contains  any  fat, 
is  extremely  liable  to  serous  infiltration, 

he  fibret  of  the  orbicularis  muscle,  where  they  cover  the  palpebreo,  are  thin, 
in  color,  and  possess  an  involuntary  action. 

he  tarsal  cartilages  are  two  thin  elongated  plates  of  fibro-cartilage,  about  an 
,  in  length.  They  are  placed  one  in  each  lid,  contributing  to  their  form  and 
wrL 

he  superior,  the  larger,  is  of  a  semilunar  form,  about  one-third  of  an  inch 
)readth  at  the  centre,  and  becoming  gradually  narrowed  at  each  extremity. 

1  the  fore  part  of  this  cartilage  the  aponeurosis  of  the  Levator  palpebrse  is 
cbed. 

be   ii^erior  tarsal    cartilage,  the   smaller,  is   thinner,  and   of   an   elliptical 
1. 
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The  /ft*  or  ciliary  marotn  of  the  cartilages  ts  thick,  and  presents  s  perfecd'^      ^ 
Btnught  «<lge.     The  a/{(icn«/  or  orbital  manjin  m  oonuectccl  to  tbu  cirGomliaviK^^^ 
of  the  orhit  hy  the  fibrous  mcmhrunc  uf  the  lids.    The  outer  ongle  of 
cartilage  i&  attached  to  tho  toaUir  bone  by  tlic  external  palpebnj  or  lar«u  ligamcn' 
The  inner  angles  of  the  two  cartilages  turmioatti  at  tic  voiutnviicciQeut  gf  tlw ' 
lacrvmalis.  being  fixed  to  tho  majgina  of  the  orbit  by  the  lendo  ooull 

TIm)  Jibraiis  mcntlrmw  of  the  ^wb,  or   tarml  Ugnmmi   is   o.   Uyer  of  fi 
membrane,  beneath  the  OrbicuIarU^  attaolied,  exu^riuilly,  to  the  mawn  of 
orbit,  and  intornally  to  the  orbital  margin  of  the  li<ls.     It  i.'t  thick  sum  d«iiw 
the  outur  Dart  of  the  orbit,  but  becomes  thiunor  as  it  approaches  the  cartilagei.^^ 
iliis  RiuRi()nuio  aervea  to  support  the  ej-elids,  and  retains  the  tarsal  cartilages  i 
their  position. 

I'he  Meibomian  glands  (IJg.  S06)  are  situated  upon  the  inner  surface  of  th^^ 
eyelids,  between  the  tarsal  eartihigcs  and  conjunctiva,  and  may  be  distinctly  secv:^ 
through  the  mucous  membrane  un  <^!vurtiiig  lliu  eycUd«,  prce^uiting  the  rppmrnn—^ 
of  parallel  Elriugu  of  pearls.   They  uro  uhout  lliiity  in  number  lq  thv  up]>er  caitilag^ 


Fi^  900— Tho  Ualtwrntu)  OUndn.  elc,  mhoi  from  th«  tuner  Sorbc* 
of  Uie  ^«lJiU. 


't| 

1 

I 
1^1 


and  flomewliat  fewer  in  the  lower.    They  are  imbedded  in  (rrooves  in  tho  ioor 
surface  of  the  cartilages,  and  correspond  in   length  with  the  breadth  of  «»A 
cartilage;  they  ari;,  coiisci|uently,  longer  in  tlio  upper  than  in  the  lower  ejelii 
Their  ducl^  open  on  the  free  margin  of  the  Uus   by  minute  ibramina,  vlticti 
correspond   in   number  to   the  follicles.      These   glands  arc   a  inriety  of  0» 
cutaneous  sebaceous  glands,  each  consistiiig  of  a  single  straisbt  tube  or  iollkk. 
having  n  ctecal  termination,  into  which  a^a  a  number  of  stndlsccoodary  follicks. 
The  tubes  consist  of  basement  membrane,  covered  by  a  layer  of  scair  opitlK-liiiD; 
the  oelia  are  charged  with  sebaooons  matter,  wbieh  (-oa^titiites  the  secrc-tion.    Tbe 
peculiar  parallel  arranaement  of  Ihese  glands  side  by  »ide  forms  a  amooth  Utit. 
admirably  adapted  to  tae  surface  of  the  globe,  over  which  theynoonstantly  glide. 
The  use  of  their  secretion  is  to  prevent  adhesion  of  the  Jidi 

The  tyelasfits  (cilia)  are  attached  to  tho  free  edges  of  the  eyelids ;  tbcv  *n 
short,  thick,  curved  bain^  arranged  in  a  d<«ible  or  triple  row  at  the  margin  of  tb« 
lids;  those  of  the  upper  lid,  more  numcruiis  and  loogtrr  than  tho  lower,  ciutb 
upwards:  thotw  of  the  lower  lid  curve  downwards,  by  which  means  they  do  nOl 
inlerUce  in  closing  the  lida 

1'ha  conjamliva  is  the  mucous  membrane  of  the  eye.    It  lines  tbe  inner  saxtuat 
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3ie  eyelids,  and  is  reflected  over  the  fore  part  of  the  aclerotie  and  cornea.  In 
h  of  these  situations,  its  structure  presents  some  peculiarities. 
Cli©  jMlpeifral  portion  of  the  conjumtiva  is  thick,  opaque,  highly  vascular,  and 
reTed  with  numerous  papillKi,  which,  in  the  disease  called  granular  lids,  become 
Atly  hypertrophied.  At  the  margin  of  the  lids,  it  becomes  continuous  with  the 
ling  membrane  of  the  ducts  of  the  Meibomian  glands,  and,  through  the  lachrymal 
n&ls,  with  the  lining  membrane  of  the  lachrymal  sao  and  nasal  duct.  At  the 
iter  angle  of  the  upper  lid,  it  may  be  traced  along  the  lachrymal  ducts  into 
le  lachrymal  gland ;  and  at  the  inner  angle  of  the  eye,  it  forms  a  Bemilunar 
>ld,  the  j)^ica  aemibmaru.  The  folds  formed  by  the  reflection  of  the  conjunctiva 
rom  the  lids  on  to  the  eye  are  called  the  superior  and  inferior  palpebral  foMa, 
ihe  former  being  the  deeper  of  the  two.  Upon  the  sclerotic,  the  conjunctiva  is 
loosely  connects!  to  the  globe ;  it  becomes  thinner,  Itraes  its  papillary  structure, 
IB  transparent,  and  only  slightly  vascular  in  health.  Upon  the  cornea,  the  con- 
junctiva is  extremely  thin  and  closely  adherent,  and  no  vessels  can  be  traced  into 
it  in  the  adult  in  a  healthy  state.  In  the  foetus,  fine  capillary  loops  extend,  for 
Bome  httle  distance  forwards,  into  this  membrane ;  but  in  the  adult  ^ey  pass  only 
to  the  circumference  of  the  cornea. 

The  caruncula  lacrumalis  is  a  small,  reddish,  conical-shaped  body,  situated 
Bt  tlie  iuner  canthus  of  the  eye,  and  fiiliug  up  the  small  triangular  space  in  this 
^toation,  the  locus  lacrymalia.  It  consists  of  a  cluster  of  follicles  similar  in 
Btructure  to  the  Meibomian,  covered  with  mucous  membrane  and  is  the  source  of 
the  ■whitish  secretion  which  constantly  collects  at  th$  inner  angle  of  the  eye.  A 
few  Blender  hairs  are  attached  to  its  surface.  On  the  outer  side  of  the  caruncula 
•8  a  alight  semilunar  fold  of  mucous  membrane,  the  concavity  of  which  is  directed 
towards  the  cornea;  it  is  called  the  plica  semilunaris.  Between  its  two  layers  is 
found  a  thin  plate  of  cartilage.  This  structure  is  considered  to  be  the  rudiment 
of  the  third  eyelid  in  birds,  the  membrana  nictitam. 

JiACHRTMAL  APPARATUS  (fig.  810). 

The  lachrymal  apparatus  consists  of  the  lachrymal  gland,  which  secretes  the 
tears,  and  its  excretory  ducts,  which  convey  the  fluid  to  the  surlace  of  the  eye. 

Hg.  310,— The  LaohTTnial  App&r&tiiB.     Bight  Side. 


lis  flaid  is  carried  away  by  the  lachrymal  canals  into  the  lachrymal  sao,  and 
tag  the  nasal  duct  into  the  cavity  of  the  nose. 
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The  taehr^at  ghtid » lodged  in  a  doprei»ion  at  the  outer  angle  of  the  orMi, 
on  the  ioner  ado  of  the  external  nngutar  pro«?si<  of  lUe  {pDnta)  boiw.  It  is  rfta 
oval  form,  about  the  size  and  shape  of  an  almond.  lu  upper  convoxsurfawiaiii 
contact  with  the  periostcam  of  the  orbit,  to  which  it  ia  coiinccti.'J  by  a  few  Sbiow 
bands.  Its  under  concave  surface  rests  upon  the  oonvcxity  of  ttiu  cycKiU.  mi 
upon  the  Superior  and  Kxtemal  recti  muscles.  Its  vessels  and  ncrvi»  enter  il> 
posterior  burder,  whilst  its  anterior  marmn  la  closolj  adhervnt  to  the  back  Mtt 
of  the  upper  eyelid,  and  is  covered,  on  its  inner  surface,  by  a  rtflwtion  of  tbe 
conjunctiva.  ITiis  margin  is  separated  from  the  njsl  of  tlie  gland  by  a  fi^A 
depression,  hence  it  i^  sometimes  described  u  a  separate  lobe,  called  ibepam- 
iralportton  of  ihe  ^land.  In  structure  and  general  appearanoe,  it  reoemblea  Ue 
salivary  glond't.  Its  duet«,  about  seven  in  number,  run  obliquely  beneath  the 
mucous  membrane  for  a  8hort  di.'danoe,  and,  xeparating  from  each  otner,  open  hr  i 
serici  of  minute  oritioes  on  the  upper  and  outer  half  of  the  conjunctiva,  near  its 
reflection  on  to  the  glolw.  These  ori^ces  are  arranged  ia  a  row,  so  as  to  dispem 
the  secretion  over  the  surface  of  the  membrane. 

The  lachrifmal  fotiata  commence  at  the  minute  orifices,  ptdwfti  laaywaUa, 
seen  on  the  margin  of  the  lids,  at  the  outer  extremity  of  the  lacus  laci^ottlil. 
They  commence  on  the  summit  of  a  slightly  elevat«d  papilla,  the  papilla  lacrf- 
mala,  and  lead  into  minute  caoalif,  the  cftnnliculi,  wfaicn  procuod  inward*  U 
terminate  in  the  luchrynud  sac.  The  ttijicrior  canal,  tl>e  smaller  sod  longer  «f 
the  two,  at  first  osooods,  and  then  bemls  at  an  acute  angles  and  pastes  itiwaroK  tad 
downwards  to  the  loebryinal  snc-.  The  in/mor  anutl  at  first  deeoend.*,  ani]  then, 
abruptly  changing  its  course,  pa-ij^ex  almost  hortzonlallj  inwarda.  They  are  denn 
and  elastic  in  structure,  and  stiraewhat  dilated  at  their  angle. 

The  hfkrymal  eae  ia  the  upper  dilated  extr^nity  of  the  nasal  duct,  and  ii 
lodged  in  a  dee|i  groove  formetl  by  the  lachrymal  bone  and  naaal  prooees  of  lb« 
superior  maxillary.  It  is  oval  in  form,  its  up)>er  extremity  being  closed  in  anl 
rounded,  whil.it  below  it  is  continued  into  the  nasal  duet.  It  is  covered  by  tin 
Tensor  tarsi  mugele  and  bv  a  fibrous  expansion  derived  from  the  tendo  ocoli, 
which  is  attached  to  the  ridge  on  the  lachrymal  bone.  In  structure,  it  consisis  rf 
a  fibrous  elastic  coat,  lined  internally  by  mucous  membrane;  the  latter  iaeontinuow, 
through  the  canaliculi,  with  the  mucous  lining  of  the  conjunctiva,  and  through  die 
nasal  duct  with  the  pituitary  mcmbnmc  of  the  nose. 

The  nasal  diict  is  a  membranous  canal,  about  three  quarters  of  an  inch  it 
length,  which  extends  from  the  lower  i)Hrt  of  the  lachrymal  sac  to  the  inferior 
meatus  of  the  nose,  where  it  terminates  by  a  somewhat  expanded  orifice,  provided 
with  an  im]>erfecl  valve  formed  by  the  mucous  membrane.  It  is  oontained  in  M 
osseous  canal,  formed  by  the  superior  maxillary,  the  lachrymid,  and  the  tnferiw 
turbinated  bono^  is  luirrower  in  the  middle  than  at  each  extremity,  and  tal:c«i 
direction  downwards,  backwards,  and  a  little  outwards.  It  is  lined  by  macooi 
membrane,  which  is  continuous  below  with  the  pituitary  lining  of  the  noee.  I" 
the  canaliculi,  this  membrane  ia  pro%-ided  with  scaly  epithelium;  but  in  lbs 
lachrymal  sac  and  nasal  duct,  the  epithctium  is  ciliatoo  as  in  the  nose. 

TnK    Ear. 

The  Organ  of  Ilcaring  conauts  of  throe  parts ;  the  external  car,  the  midiHo  <* 
or  tympioium,  and  the  internal  car  or  labyrinth. 

•  ElTKRSAL  EaB. 

The  External  Ear  consists  of  an  expanded  portion  named  the  pinna  or  uuicl^ 
and  the  auditory  canal  or  meatus.  The  former  serves  to  collect  tno  vibralicW* 
tlte  air  cousttluting  sound,  and  the  latter  conducts  those  vibiatious  to  tbt  t/v 
pan  urn. 

I'iie  pinna  or  auricle  ffig,  811)  consists  of  a  layer  of  cartilage,  covered  Bj 
ialegameut,  and  conncotea  to  the  commencement  of  the  anditory  euud ;  it  i*  <^'^ 
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Fig.  311.— The  Pinna  at  Aurlcl*. 
Oiil«r  SfUffiwe. 
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■oroid  fonn,  its  flurfncc  vinovco,  witli  it*  larger  end  directed  upwarda.  Its  outer 
gar&co  is  irregularly  com^iivc,  liircctwl  slightly  forwurdii,  and  prettents  nunterous 
emineaovs  uod  dvpiwiuiou:!,  wiiich  rt-»ult  from  lite  foldings  of  itit  fibrocartiluginous 
element.  To  cacii  of  tlie.te  names  h»ve  been  assigned.  ThuH,  the  external  pro- 
suntat  rim  uf  tlie  auricle  is  called  the  helix. 
.Another  curved  pfomineooe,  parallel  with, 
toA  in  fnint  of,  the  belt.\,  is  cailed  the  anti> 
htiix:  tlii.t  liifurcstes  above  into  two  parts, 
aauio  inulaiie  a  triangular  depression,  the 
5«a  <^  the  antilielix.  The  narrow  curved 
dipnssion  between  the  helix  and  aotiholix 
.■called  the/asM  0/  tite  hdix  {foaaa  innomi- 
#ala  seu  t^phoidea).  The  antihclix  dc- 
■nbca  a  circuit  round  a  duup.  oapitcious 
witj,  (ho  omeha,  which  iii  piirtuiUy  divided 
into  two  partH  by  the  commonoi-iiiuut  of  the 
hUcL  III  front  of  the  conclia,  ahd  projcct- 
backwardit  over  the  tnoatus,  is  ft  small 
eminence,  tlie  traijua;  m  cnlled 
being  generally  covered,  on  its  under 
Rrfaoe,  with  a  tuft  of  hair,  resembling  a 
goat's  beard.  Opposite  tbe  tragus^  and  aepa- 
FUed  from  it  by  a  deep  notch  (inciaura 
iOertrayica),  is  a  small  tubercle,  the  aiUi- 
Togut.  Below  this  is  the  hhuk,  composed 
If  lough  areolar  and  adipose  tissues,  wanting 
be  finnnuuu  aud  elasticity  of  the  r«st  of  the 
linua. 

Structure  0/  the  pinna.  The  pinna  is  composed  of  ft  tlilti  plate  of  yellow 
Utilogi^  covered  with  iutcguiucuti  and  connected  to  the  surrounding  parts  by 
minent^,  and  a  low  ntu.-<culftr  fibres. 

The  tntcjument  is  tliin,  closely  adherent  to  the  cftrlilage,  and  furnished  with 
ebaoeou.t  glands,  which  are  moKt  nuiiiurous  in  the  concha  and  scaphoid  fossft. 

The  eartilaife  of  th^.  pin-na  consi.<ts  of  one  single  piece ;  it  gives  form  to  thia 
*rt  of  the  ear,  and  upon  its  surface  are  found  all  the  eminences  and  depressions 
.hove  described.  It  uoos  not  enter  into  the  construction  of  all  parts  of  tbe  auricle, 
md  presents  several  intervals  or  fissures  in  its  substance,  which  partially  separate 
be  difi'erent  parts.  Thus,  it  does  not  form  a  constituent  part  of  the  lobule;  it  is 
eficient,  aLsov  betwoeu  the  tragus  and  beginning  of  the  helix,  the  nutch  bctweea 
bem  being  filled  up  by  dense  fibrous  tissue.    The  fissures  in  the  curtiliigu  arctho 

^of  the  helix,  a  short,  vertical  slit,  situated  at  the  fore  pari  of  the  pinna, 
ial«!y  beliind  a  smiiH  conical  prujfction  of  wirtilage,  opiMwile  the  first  curve 
t  the  helix  {proeaa  of  tfie  hrlix) ;  anotliur  fixture,  the  futurt  of  the  traijvs,  is 
een  upon  the  anterior  surface  of  tlie  tragus,  I'he  antiheUx  is  divided  below,  by 
,  deep  fissure,  into  two  parts ;  one  jmrt  terminates  by  a  pointed,  tail-like  extremity 
proeeMuc  catidatua) ;  tbe  otlicr  is  continuous  with  the  antitragus.  The  cartilage 
dTtfaopinDft  is  very  pliable,  clastic,  of  a  ycUovrish  color,  and  similar  in  stmctara  to 
he  cartilagM  of  tnc  alai  nasi. 

The  Ugamrnta  of  the  pinna  consist  of  two  sets: — 1.  Those  comiecting  it  to 
he  sidu  of  the  head.  2.  Those  connecting  the  various  parts  of  its  cariilago 
OtfUther. 

The  former,  the  most  important,  are  two  in  number,  anterior  and  posterior. 

%e  anterior  UgatnnU  extends  from  tbe  process  of  tlie  helix  to  the  root  of  the 

tygoma-     1'he  posterior  ligament  i>ass6S  from  the  posterior  surface  of  the  concha 

o  the  outer  sorlace  of  tbe  masioid  process  of  the  temporal  boiu^    A  few  fibres 

Hninect  tbe  tngiu  to-the  mot  of  the  zygoma. 

Those  connvetiDg  tlie  various  parts  of  tbo  cartilage  together  arc  also  two  in 
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nnmber.  Of  theee,  one  is  a  strong  fibrous  band,  stretcbing  ncroxs  from  Uw  tngo 
to  the  comnicncemeDt  of  the  bclix,  comiileting  the  meatus  in  front,  and  pwii; 
cucirclint;  the  boundary  of  the  concha ;  the  other  extends  between  tbc  concbft  uu 
tliL'  processus  cjiudatud. 

The  mvsehx  of'  /Af  pinna  (Sg.  S12),  like  the  ligancnts,  also  consist  of  two  set*:— 
1.  Those  which  connect  it  wiui  the  side  of  ibcbcad,  moving  the  pinna  a»  a  wbolfcj 

Fig.  311— Tbfl  UusaleBor  tli«  Finn*. 


W* 


viz,  the  Altollens  aurem,  Attrahena  aurem,  and  Retraliens  surem  (p.  2i\\  2- 
Tiio  }>roper  niusclea  of  the  pinna,  which  extend  friwn  one  part  of  the  auricle  ^ 
Another.     These  are  the 

Ilelicis  major.  Antitragicua. 

Uelicis  minor.  TransTcrsus  aanculn. 

Tragicus.  Obliquua  attris. 

The  ITAieia  major  is  a  narrow,  vertical  band  of  muscular  fibres,  niluated 
the  Riilerior  margin  of  the  helix.     It  arises,  1m;1ow,  from  the  tubercle  of  the 
and  is  insertod  into  the  anterior  border  of  the  helix,  just  where  it  is  abovl  C 
curve  backwards.    It  ii  pretty  oonstaiit  in  its  existence. 

The  Hclicis  minor  is  an  oblique  Ih^ciculuM,  firmly  attached  to  that  part  of  tl>0 
bolix  which  commences  from  the  bottom  of  the  conclia. 

The  Traifinii  is  a,  xhurt,  flattened  band  of  muscular  fibrc*^  eituatcd  upoo  ti** 
outer  surface  of  the  traj^iii«,  the  direction  of  its  fibres  being  vortical. 

Tho  Atititraiji^ui  nT\r^(i»  from  the  outer  part  of  the  autitra^us;  its  6breB  aiw 
inserted  into  the  proceit^U'*  caudutus  of  the  helix.  This  muscle  is  ustiilly  taf 
distinct. 

Tho  2Van«w«M  aurtculte  is  plaeod  on  the  cranial  eurfaca  of  the  piana.  I' 
eonsists  of  radiating  fiitres,  partly  teudiiioiis  and  partly  muscular,  extending  fro"" 
tho  convexity  of  the  concha  to  the  prominence  eorre^pondiiig  with  iho  gnwretf 
the  helix.  "^^ 
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The  Obliqttta  sum  (Todd)  coniu»ta  of  a  tevr  fibres  extending  (Vom  the  upper 
and  back  piut  ot  tlic  cotwlta  to  the  convexity  imnUHliately  alx>ve  it. 

TUe  arlcria  o/  Utt  pinnn  are  the  posterior  auriiiuUr,  from  llie  external  carotid ; 
tlie  Anterior  auricular,  from  the  temporal;  and  an  auricular  braocb  from  Llie  occi- 
pital artery. 

The  iving  aocompaQy  the  corrcspondioff  arteries. 

Tiie  nrrvra  are  tlio  suriuularis  ma<^u8,  trom  the  cervical  plexua;  the  poeterior 
auricular,  from  the  facial;  tlic  auricular  Vrancb  of  tbc  pDeumogastric;  and  the 
auriculo-leinporal  bnincJi  of  tlic  inferior  maxillary  m-rvo. 

Tbe  AfiiiToRY  Casai.,  meaiw  auditoriva  r^lcmtu  (fig.  318).  extends  from  tbe 
Iwttoin  of  the  oonclia  lo  the  membrano  tympiiui.  It  in  about  un  inoli  and  a 
quarter  in  longtb,  itu  direction  obliquely  fonrards  and  inward^  uod  it  i<  sliglitly 

Fig.  313.—A  Front  Vl«w  ot  the  Orgu  of  BMrlng.     tUght  Sid«. 
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'  *stirved  upoo  itself,  80  as  to  bo  higher  in  the  middle  than  at  either  cxtremi^.  It 
^rm»nn  oval  cylindrical  cauul,  mirrowest  at  the  middle; somewhat  flattened  from 
Defore  txtckwurilH,  the  greutust  diameter  being  in  the  vertical  direction  at  the  cx- 
tftnuil  orifitTc ;  but.  in  the  transverse  direction,  at  the  tympniiie  cn<i.  Tlie  membruoa 
tyrapani,  whioli  occvipies  tb«  tvnninaliim  of  the  meatus,  is  obliquely  directed,  in 
Coiuiequence  of  the  floiir  of  tiiis  ennal  iKiiii^  loiij^r  than  llie  nxil)  ana  tbe  anterior 
^all  longer  than  t)ie  posterior.  The  auditory  canat  is  formed  partly  by  cartilage 
*nd  membrane,  and  partly  by  bono. 

Tbe  carlHarMwita  portion  in  about  half  an  inch  in  length,  being  rather  le.«  than 

I  italf  tbe  canal ;  it  is  formed  by  the  cartilage  of  the  couohs  and  tragus,  being  pn> 
looged  inwards  to  the  circumterence  of  the  auditor?  proeesa,  to  which  it  \a  urmly 

["Vtacbod.  This  tube  is  deficient  ut  its  upper  and  biickpart.  its  place  being  supplied 
by  fibrous  membrane.  This  part  of  the  cunal  is  rcudcrcd  extremely  rnovablo,  by 
two  or  three  deep  fiffiurc«  (incuune  Sanlorini),  which  extend  through  the  cartilage 
in  ft  vertical  direction. 

The  o*.iana  portion  is  about  three-quarters  of  nn  inch  iu  lengtli,  and  narrower 
Aim  the  cartilaginous  portion.  It  is  directwl  inwanis  and  a  little  forwards,  fonuing 
ft  slight  curve  in  its  course,  the  cduvf.\ily  of  wliich  is  upwards  and  backwards. 
Its  inner  end,  which  eommunicatcs  with  the  cavity  of  the  lynipanura,  is  smaller 
than  the  outer,  and  sloped  the  anterior  wall  projecting  beyond  lli«  posterior  about 
two  linesv  it  is  mnrkdl,  excepting  at  its  upper  part,  by  a  narrow  groove  for  the 
insertion  of  the  nicmbrana  tympani.  Its  outer  end  is  dilatetl,  and  rough  in  iho 
peater  part  of  it*  eireumferencc  for  tbe  attachment  of  tbe  cartilage  of  the  pinna. 
tB  vertical  transverse  section  is  oval,  the  greatest  diameter  being  Irom  above 
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downwards.  The  fVont  and  lower  parts  of  thia  canal  arc  formed  by  a  cnmi 
plate  of  bone,  wbicb,  in  the  foetus,  exists  an  a  separate  ring  (tympanic  bunei 
incomplete  at  its  upper  part. 

The  eJiin  limng  the  meatus  is  Tcry  thin,  closely  adLcrvnt  to  tlie  cartilaginoiu 
and  osseouii  portions  of  the  tube,  and  covers  tlic  surface  of  tliu  meinbrana  tvmpam, 
forming  its  outer  layer.  After  maccnitioii,  the  thin  ptiucli  of  epidermis,  wbeo 
■withdrawn,  preserves  the  fomi  of  the  nicatii*.  The  skin  n««r  the  orifice  is  for- 
liishwl  with  hairs  and  sebaceous  ghmtK  lu  the  thick  Mubctitaneoua  tissue  ofl 
cartilaginous  part  of  the  mealuii  are  nunierou.>4  eeruininous  glands,  which  . 
the  CUT  wax,  the  duct.'*  of  which  open  on  the  surfaee  of  the  skin. 

The  arleries  supplying  iho  meatus  are  branches  from  the  posterior  auricula 
internal  maxillary,  and  temporal. 

I'ho  nfr\<cs  are  chiclly  derived  from  the  temporo-sohcular  branch  of  the  info: 
maxillary  nerve. 


MlDDLU    EaB   or   TyMVANfM. 

The  middle  ear  or  tympanum  is  an  irreg^ilar  cavity,  compremed  from  wiiJi 
l&vard^  and  situated  within  Ihc  polroiw  bone.    Il  in  placed  above  the  juguUr 
fossa,  the  cjirotid  canal  lying  in  front,  the  ma.stoid  cells  i>ehind,tbe  meatus  anoitu- 
rius  externally,  and  the  labyrinth  within.     It  i»  filled  with  air,  and  communicaM 
with  tlio  pharynx  by  the  Kustachian  tube.    The  tympanum  ia  traversed  bv  |i 
chain  of  movable  bones,  which  connect  the  membrana  tvmpani  with  the  la" 
rinth,  and  serve  to  convoy  the  vibration*  communicated  to  the  membrana  tymj 
serosa  the  cavitv  of  the  tympanum  to  the  internal  ear. 

The  cavity  of  the  tympnnvm  measures  about  five  linos  from  before  backward^ 
throe  lines  in  the  verticJil  dircctiuu,  and  between  two  and  three  in  the  transviiw, 
being  H  little  broader  behind  and  above  than  IhiIow  and  in  front.     It  is  bouii<lAl 
externally  by  the  mL-mbrana  tympani  and  mcatuji;  internally,  bv  the  outer  surface 
of  the  iuteniul  ear ;  behind,  by  the  mastoid  cells :  and,  in  fntnt,  by  the  Eustachian- 
tube  and  canal  for  ibo  Tensor  tyrni>ani.     Its  roof  and  floor  are  formed  by  tbicB. 
osseous  lamimc.  which  connect  the  squamous  and  petrous  pontons  of  the  tuniwt&X 
bone. 

The  no/  is  broad,  (laiteucd,  and  formed  of  a  thin  plate  of  bone,  which  aeparlaW 
llie  cranial  and  tympanic  cavities. 

The  jtnor  is  narrow,  and  corresponds  to  ihe  jugiilar  fa^^sa,  wliich  lies  beneath. 

The  outw  trail  is  formed  by  the  membrana  tvmpani,  a  small  purtion  of  boa^ 
being  seen  above  and  below  this  membrane.  It  presents  three  small  apertnieSv 
the  iter  chorda)  poslcrius,  the  Glascrian  Gsaure,  and  the  iter  chordto  anterius. 

The  aperture  if  the  Her  ehwda  posterius  is  behind  the  aperture  for  the  membnua* 
tvmpani,  close  to  its  margin,  at  a  level  with  its  centre ;  it  leads  into  a  minute  canBl> 
whieh  descends  in  frout  of  the  aqutoductus  Fallopii,  and  terminates  in  this  coaff^ 
near  the  stylo-mastoid  foramen.  Through  it  the  chorda  tympaui  uer\-c  vntcra  ibe 
tympanum. 

Tlie  OUwrrtan  jiniure  opens  just  above  and  in  ftonl  of  the  orifice  of  the  meto- 
brana  tympani ;  in  this  situation  it  is  a  mere  slit,  altout  a  line  in  length,  ll  pv^ 
passage  to  the  long  process  of  the  malleus,  tlie  Laxator  tympani  muscle^  and  eauM) 
tympanic  vessels. 

The  aperittre  of  the  itfr  chardte  anterius  is  seen  just  above  the  proceding  6s 
it  leads  mto  a  canal  (canal  of  Iluguier),  which  runs  parallel  with  the  Gli««n»ii 
fissure.     Through  it  tho  chorila  tympani  nerve  leaves  the  tympanum. 

The  intermd  \cnll  of  the  tympanum,  is  vertical  in  direction,  and  looks  iliiw*!/ 
outwards.     It  presents  for  examination  the  following  pans : — 


Fenestra  ovalis. 
Fenestra  rotunda. 
Promontory. 


Kidge  of  tlie  Aquasductos  FallopiL 

Pyramid, 

Opening  for  the  Stapedius. 


THE   TYMPANUM. 


«88 


The  fenatra  walit  u  a  rvnifortn  opc-uin^.  Icmdin^  from  the  tympanam  into 
le  veettbulc;  ibs  lutig  dtiiinvtvr  i»  din^^UKl  liorizouktlly.  snd  iu  convex  border 
upwards.  Tlie  opeoing  in  tlic  recent  j-t«tc  ia  closed  by  the  lining  mcmbraoe 
(wmnton  to  IkiiH  cavities,  and  \»  occupied  by  the  bu»c  of  the  Elupc&  This  mem- 
brane La  placed  oppodts  the  metobratia  tympani,  and  is  conaeclcil  with  it  by  the 
OMieuU  aiiditfi». 

The  fcneilra  rotunda  is  an  oval  aperture,  placed  at  the  bottom  of  a  ftitmel- 
sbaped  depression,  loading  into  the  cochlea.     It  i.i  placed  belonr  and  rntlier  behind 
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[the  fewsin  ovalLi,  from  which  it  is  wparated  by  a  rounded  elevation,  the 
[tnontory;  it  is  closed  in  the  recent  state  by  a  membrane  (mrmbraua  ti/mpani 
\McuH(iaria,  Scarpa).  Tbia  membrane  ia  concave  towaitU  the  tympanum,  convex 
jlowards  the  cochlea.  It  consisw  of  three  layers;  the  external  or  mucoof^ 
I  derived  from  the  mueous  lining  of  thui  tympanum;  the  inlcroal  or  scroa%  frocn 
[the  lining  membrane  of  the  cochlea ;  and  an  int«rmc<dtato  or  fibrous  layer. 
I  The  nromonlory  w  a  rounded  hollow  pruininenoc^  formed  by  the  projoctioa 
loutwunU  of  the  Ijrst  turn  of  the  cochlea;  it  itt  pbteed  between  ibe  fencstnc,  and 
rfiirrowed  on  ita  surlkco  by  three  small  grooves,  which  lodge  branchua  of  tlie 
Itjnipanio  plexuBL 

I  1'he  nunitot  aninence  0/  Ote  a^teductua  Fallopii  is  placed  bctvccn  the  fenestra 
[ovalis  and  roof  of  the  tympanum ;  it  is  the  prominence  of  the  bony  nuial  in  which 
hhe  portio  dura  ia  contained.  It  traverses  tho  inner  wall  of  the  tympanum  above 
Itbe  fenestra  ovalis,  and,  behind  that  opening,  curves  nearly  vertically  dowawarda 

along  the  posterior  wall, 

I     The  jiymmid  i»  a  conical  omineuce,  situated  immediately  behind  the  fenestra  1 
[ovali^  and  in  i>ont  of  the  vertical  portion  of  the  eminence  nbove-iiescribcd ;  it  ia' 

liolluw  in  the  interior,  and  contains  the  Stapedius  muscle;  ita  eummit  projects 
'  (brwarda  u*waMs  the  vestibular  ieneslra,  an<i  preseolH  a  small  apcrttin.\  which 
'  tran-smitji  the  Ujndun  of  the  muacle.  Ilie  cavity  in  the  pyramid  is  prolonged  into 
la  minute  cunal,  which  communicatee  with  the  aquieductus  Kallopii. 
I  The  jXMton'or  wil  af  (he  ttfmjianum  is  wider  above  than  below,  and  prosciitB 
|ibr  examination  the 

Openings  of  the  Mastoid  Cells. 

The«  consist  of  one  large  irregular  a]>ertura  and  several  smaller  openings 
[nliuited  at  the  upper  part  of  the  posterior  wall ;  they  load  into  canals,  which  com> 
lunicate  with  large  irregular  cavities  contained  in  the   interior  of  the  mastoid 
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proceas.  Theao  ca\'iticH  vary  conaiderably  in  natnber,  size,  and  form ;  tbcy  in 
lined  by  mucous  membrane,  continuous  wiUi  tbat  covering  tlic  cavity  of  Uie 
tympanum. 

Tile  atilenor  toall  a/"  Ote  tympanum  is  wider  above  than  below ;  it  oormptndi 
with  the  carotid  canal,  from  wLioh  it  is  suparatvd  by  a  thin  plirto  of  boiie;  it 
presontd  for  cvaininatiun  tho 

Canal  for  tb«  Tensor  tympanl  Orifice  of  ihc  Euntnchian  Tube 

Processus  Cochluariformis. 

Tlio  orifice  of  the  cannl  for  the  Tensor  tympalii,  and  the  orifice  of  the  Eusl&cliia 
tube,  are  situated  at  liio  upjinr  part  of  iJie  interior  wall,  being  t>e;ianited 
each  other  by  a  tbin,  delieale  horizontal  pliit«  *^if  bone,  the  proocKsus  oochleart-' 
fonuis.     Tiieite  canals  run  from   the  lynipanum  forward,  inward,  and  a  little 
downward,  to  the  retiring  angle  between  the  af|ua]nou»  and  petrous  portions  of  the 
temporal  bone. 

llio  canat  for  the  Tmsor  tympani  is  the  auperior  and  the  smaller  oS  the  two;  it 
is  roundad  and  lies  beneath  the  upper  aurlaco  of  the  petrous  bone,  close  to  tie 
hiatus  Fallopii.  The  tympanic  end  of  tliis  canal  forms  a  conical  eminence,  which 
is  prolonged  backwards  into  the  cavity  of  the  tympanum,  and  ia  perftwated  at  its 
summit  by  an  aperture,  which  tntut-mits  the  tendon  of  the  muscle  contained  in  iL 
This  cmineuoe  is  sometimes  called  the  anterior  pyramid.  The  canal  contains  Ik 
Tensor  tymiMui  muscle. 

The  EmUichian  tube  is  the  channel  through  which  the  tympanum  communioilef 
with  tlic  pharynx,  Itii  lungth  is  fVom  an  inch  tuul  a  half  to  two  inches,  and  iu 
direelion  downwards,  forwards,  and  inwards.  Il  i.s  formed  partly  of  boiie,  poitly 
of  cartilage  and  fibrous  tissue. 

The  osseous  portion  is  about  half  an  inch  in  length.  It  commences  in  iJic  lonr 
part  of  the  anterior  wall  of  tho  tympanum,  below  the  processus  cochlearifonnia. 
and.  gradually  narrowing,  terminates  in  an  oval  dilatca  opening,  at  the  angle  of 
junction  of  the  petrous  and  squamous  portions,  i1^  extremity  presenting  a  ja^gni 
mai-gin,  which  serves  for  the  attachment  of  the  cartilaginous  portion. 

The  carlihi'jinaiu  portion,  about  an  inch  in  length,  IS  formed  of  a  triangular 
plate  of  eartilagc.  curlwl  upon  itself,  an  interval  being  left  below,  between  the 
non-approximated  margins  of  tho  carlilag<>.  which  is  completed  by  fibrous  tiseoK 
Its  canal  is  niirrow  behind,  wide,  expanded,  and  somewhat  trarapet-shaped  ia 
front,  lermiunting  by  an  oval  orifice,  placed  at  tho  upper  mrt  and  side  of  tbo 
pharynx,  behind  the  hack  part  of  the  inferior  mcututi.  Through  this  cntul 
the  mucons  membrane  of  the  pharynx  is  cuntiuuous  with  that  which  lines  the 
tyinpanam. 

The  met/itrana  lympani  separates  the  cavity  of  the  tympumum  from  tho  boUoo 
of  the  external  meatus.  It  is  a  thin  $erni-tmiixparoni  membrane,  nearly  oral  in 
form,  somewhat  broader  above  than  below,  ana  directed  verj"  obli<iuely  dovo- 
wards  and  inwards.  Its  circumference  \st  contained  in  a  groove  al  llie  inner  cvl 
of  thu  nieiitus,  which  skirts  tho  circumference  of  this  part  excepting  above.  The 
handle  of  the  malleus  descends  vertically  between  the  inner  and  middle  lartn 
of  this  membrane  as  far  down  as  its  centre,  where  it  is  firmly  attached,  drawin; 
the  memlirjim!  inwimls.  so  that  its  outer  surface  is  concave,  its  inner  convex. 

Structure.    This  membrane  is  composed  of  three  la ven^  an  external  or  cutic 
a  middle  or  fibroujv  and  an  internal  or  mucous.    I'be  euticular  lining  is  derir 
lrora_  the  integument  lining  tho  meatus.    The/firows  layer  conasts  of  librons  j 
elas^  tissues ;  some  nf  the  fibres  radiate  from  near  tho  centre  to  ibo  cin-unifaj;'^ 
ence;  others  are  arranged,  in  tho  form  of  a  dense  circular  ring,  round  tbo  attacW  < 
margin  of  the  membrane.     The  mucotts  lining  is  derived  from  the  mucous  KawJ 
of  tile  tympanum.     The  tcsmIs  pass  to  the  mcmbrana  tympcini  along  the  hiflfi* 
of  the  maUous,  and  are  tUstribuicd  between  its  layers. 

OflSlCLBS  OP  TUB  Ttmpakum.     The  tympanum  is  travoTWul  by  a  chain  a 
movable  bones,  throe  in  number,  the  malleus,  inou^  and  atape*.    The  fonner  >j 
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tacbed  to  the  membraoa  tympani,  the  letter  to  the  fenestra  ovalis,  tbe  incua 

sing  placed  between  the  two,  to  both  of  which  it  is  connected  by  delicate 

ticulations. 

The  Malleus,  bo  named  from  its  fancied  resemblance  to  a  hammer,  consists  of  a 

tad,  neck,  handle  or  manubriom,  and  two  processes,  viz,,  the  processus  gracilis 

id  the  processus  brevie. 

The  head  is  the  large  upper  extremity  of  the  bone ;  it  is  oval  in  shape,  and 

ticulates  posteriorly  with  the  incus,  being  free  in  the  rest  of  its  extent. 

The  neck  is  the  narrow  contracted  part  Just  beneath  the  head;  and  below  this 

ajprominence,  to  which  the  various  processes  are  attached. 

The  manubrium  is  a  vertical  portion  of  bone,  which  is  connect«d  by  its  outer 

argin  with  the  membrana  tympani.    It  decreases  in  size  towards  its  extremity, 

here  it  is  curved  slightly  forwards,  and  flattened  from  within  outwards. 

The  processus  gracilis  is  a  long  and  very  delicate  process,  which  passes  from 

e  eminence  below  the  neck  forwards  and  outwards  to  the  Glaserian  iissure,  to 

hich  it  is  connected  by  bone  and  ligamentous  fibres.     It  gives  attachment  to  the 

ix&tor  tympani. 

The  processus  brevis  is  a  slight  conical  projection,  which  springs  from  the  root 

'  the  manubrium,  and  lies  in  contact  with  the  membrana  tympani.     Its  summit 

ves  attachment  to  the  Tensor  tympani. 

The  TtKus  has  received  its  name  from  its  resemblance  to  an  anvil,  but  it  does 

It  look  unlike  a  bicuspid  tooth,  with  two 

Ota  which  differ  in  length,  and  are  widely    „.    „.,     „    „     „  „         ,  ,    „ 

_  _  t.  A  t: Uii,  Ti  ™.       (■        PiB.  315.— TliB  Small  Bones  of  tha  Ear,  Man 

parated  from  each  Other.     It  consists  of  a      "     from  the  Oaiaide.    (Enlargod.) 

)dy  and  two  processes. 

The  body  is  somewhat  quadrilateral,  but 

impressed  laterally.     Its  summit  is  dwply 

mcave,  and  articulates  with  the  malleus ;  in 

e  fresh  state,  it  is  covered  with  cartilage 

Ld  lined  with  synovial  membrane. 

The  two  processes  diverge  from  one 
tother  nearly  at  right  angles. 

The  short  process,  somewhat  conical  in 
lape,  projects  nearly  horizontally  back- 
aras,  and  is  attached  to  the  margin  of  the 
lening  leading  into  the  mastoid  cells  by 
gamentous  fibres. 

The  long  process,  longer  and  more  slender  than  the  preceding,  descends  nearly 
srtically  behind  the  handle  of  the  malleus,  and,  bonding  inwards,  terminates  in  a 
)unded  globular  projection,  the  os  orliculare,  tipped  with  cartilage,  and  articu- 
iting  with  the  head  of  the  stapes.  In  the  icetus  the  os  orbiculare  exists  as  a 
iparate  bone,  but  becomes  united  to  the  long  process  of  the  incua  in  the  adult. 

The  Slapes,  so  called  from  its  close  resemblance  to  a  stirrup,  consists  of  a  head, 
eck,  two  branches,  and  a  base. 

The  head  presents  a  depression,  tipped  with  cartilage,  which  articulates  with 
he  03  orbiculare. 

The  neck,  the  constricted  part  of  the  bone  below  the  head,  receives  the  insertion 
^  the  Stapedius  muscle. 

The  two  branches  or  crura  diverge  from  the  neck,  and  are  connected  at  their 
extremities  by  a  flattened,  ovul-shaped  plate  (the  base),  which  forms  the  foot  of 
o&  stirrup,  and  is  fixed  to  the  margin  of  the  fenestra  ovalia  by  ligamentous  fibres. 

Ligamenis  of  the  Ossicula.  These  small  bones  are  connected  with  each  other, 
'id  with  the  tympanum,  by  ligaments,  and  moved  by  email  muscles.  The  articular 
"iffeeea  of  the  malleus  and  incus,  the  orbicular  process  of  the  incus  and  the  head 
«  the  stapes,  are  covered  with  cartilage,  connected  together  by  delicate  capsular 
■gaments,  and  lined  by  synovia!  membrane.  The  ligaments  connecting  the  ossicula 
"ith  the  walls  of  the  tympanum  are  three  in  number,  one  for  each  bone. 
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The  mtpfmmy  ligament  0/  Om  malletu  w  «  delicate,  round  bundle  of  Sbnt, 
which  desoendfl  perpendioularlj  from  llie  roof  of  llie  tympanura  to  the  hoftd  of  llie 
malleus. 

The  poftrrior  Itgammt  of  the  incus  is  k  short,  thick,  ligamentooa  band,  whidi 
coaD<H;l«  tho  oxtri-niitj-  of  the  «hort  proceM  of  th«  incus  to  the  poeterior  vaU  of 
ihti  tynijwiiium,  D«»r  the  margin  of  tlie  opening  of  the  mastoid  celts. 

Tin;  anjiuliir  iujument  of  fie  atapea  connects  tho  circumference  of  tLe  hue  of 
tliLi  l>one  lo  the  margin  of  the  fenestrft  ovalia. 

A  atisperuiiry  liganifnt  of  Ok  tncua  bas  been  doscribcd  by  Arnold,  dest'eDdiBg 
from  the  roof  of  tho  tympanum  to  the  upper  part  of  tbc  incu^  a«iir  its  articuUlioD 
with  tho  malleus. 

Tho  Muscles  of  tho  tympanum  arc  three: — 

Tensor  tympaiii.  Laxator  tympnnt  Stapedius. 


The  Tt-Tisnr  ti/mpam,  the  larscat.  is  contained  in  a  bony  canal,  above  tbc 
portion  of  thu  Eustachian  tube,  from  which  it  is  separated  by  the  ]•: 
oocbleariforrois.  It  arises  from  tbc  under  surfiice  of  the  petrous  bone,  from  tie 
cartibigiuous  portion  of  tho  Eustachian  tube,  niul  from  the  osseous  canal  in  vhi^ 
it  U  contained.  Passing  backwards,  it  tcniiinates  in  a  slender  tendon,  which  is 
reflected  outWArdi^  over  the  jiroces^ui)  coclklenrifnrmiti,  and  is  inserted  into  iIh 
handle  of  the  malleus,  nt^r  its  root.  It  is  supplied  by  a  branch  from  the  otic 
ganglion. 

The  Laxator  tympani  major  fS5mmorinR)  arises  from  the  spinous  process  <i 
the  sphenoid  bono,  and  from  tne  cartilaginous  portion  of  the  Eustacnian  wbe; 
passing  backwards  through  the  Glaserian  fissure,  it  is  inserted  into  tho  nwi  of 
the  malleus,  just  above  the  processus  gracilis.  It  is  supplied  by  tbc  tympaaio 
bnuieh  of  tbc  iaciu). 

lljti  LuuMlor  tympani  minor  (Sommeriug)  arises  from  the  upper  and  bmck  pan 
of  tbc  extcrnnl  meatus,  pt^sing  forwards  and  inwards  between  tho  middle  aai 
inner  layers  of  the  mombraua  tympani;  it  is  inserted  into  the  handle  of  tie 
inalletis,  and  pro4.:i.-»!<;u8  brcvis.  This  is  considered  as  a  ligament  by  fonw 
anatomists. 

Tlic  Slapediwi  arises  fVom  tbc  sides  of  a  conical  cavity  hollowed  out  of  the 
interior  of  the  pyramid ;  its  tendon  emerges  from  Iho  orifice  at  its  apex,  ud, 
paiLiing  forwards,  'm  in.serted  into  the  neck  of  the  stapes.  iLt  surface  is  aponeurotic 
tt.4  interior  fieahy,  and  its  tendon  occasionally  contains  a  slender  oonr  ~  ~ 
which  is  constant  in  some  mammalia-  It  is  supplied  by  a  filament  from  tue 
nerve. 

Adiom.    Tho  Tensor  tympani  draws  the  membrana  tympani  inwards,  and 
heightens  its  tension.     Tno  Laxator  tympani  draws  the  malleus  outwards, 
thus  the  tympanic  membrane,  especially  at  its  fore  part,  is  rchixwl.   The  Stspvdii 
depresses  the  back  part  of  tho  ho.sc  of  the  stapes,  and  raises  its  fore  port.    It 
probablv  oompressea  tho  contents  of  tbc  Tcstibule. 

The  Xfitcoua  Afrmbrane  of  l/m  tympanum  is  thin,  vascular,  and  ooatinuous  with 
the  mucous  membrane  of  the  pharynx,  ihriiugh  the  Kustocliian  tube.  It  iaxtett 
the  ossicula.  and  the  muscles  and  nerves  contained  in  the  tympanic  cavity,  form* 
tho  internal  layer  of  the  membrana  tympani,  covers  the  foramen  rotundunLiM 
is  reflected  into  the  ma-^toid  cells,  which  it  lines  throughout.  In  the  tympanao 
and  iiiaBloid  ccll.-t,  this  membrane  is  pale,  thin,  slightly  vascular,  and  coverw)  «id 
ciliated  epithelium.  lu  tho  osseous  portion  of  the  Eustachian  tube,  the  membrue 
is  thin;  but  in  the  cartilaginous  portion  it  is  very  thick,  highly  \-ascuUt 
covered  with  hiiiiiiiar  ciliated  epithelium,  and  provided  with  numerous  iniw.« 
glands. 

Tlie  Arleriea  sujriphjiny  ifte  tympanum  are  five  in  number,  via,  tlte  tymp«B* 
branch  of  the  intt'rnal  miixillury,  which  supplies  the  membrana  tympani;  tl* 
stylo- majitoid  branch  of  the  posterior  aunculnr,  which  siip|ilie.s  the  back  [•'t  "^ 
the  tytapanum  and  mft»to\d  o-ills;  the  smaller  branclics  being  tiie  peuonl  naneii 
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of  the  middle  meniDgeal,  and  branches  from  the  aBceadiog  pharyngeal  and  iuteroal 
carotid. 

The  Veitu  of  the  tympanum  tenninate  in  the  middle  meningeal  and  pharyngeal 
veins,  and,  through  these,  in  the  interna!  jugular. 

The  Serves  o/"  (Ac  (jmpanttm  may  be  divided  into: — 1.  Those  supplying  the  mus- 
cles. 2.  Those  distributed  to  the  lining  membrane,  3,  Branches  communicating 
with  other  nerves. 

Nerves  to  muaclta.  The  Tensor  tympani  is  supplied  by  a  branch  from  the  otic 
ganglion ;  the  Laxator  tympani  anti  the  Stapedius,  by  a  filament  from  the  facial 
(Sommering), 

The  nerves  distributed  to  the  lining  membrane  are  derived  from  the  tympanic 
plexus. 

(hmmunicatiojta  between  the  following  nerves  take  place  in  the  tympanum ;  the 
tympanic  branch,  from  the  petrous  ganglion  of  the  glosso-pharyngeal ;  a  filament 
from  the  carotid  plexus;  a  branch  which  joins  the  great  superficial  petrosal  nerve 
from  the  Vidian ;  and  a  branch  to  the  otic  ganglion  (small  superficial  petrosal 
nerve). 

The  tympanic  braTich  of  the  glosso-pharyngeal  (Jacobson's  nerve)  enters  the  tym- 
panum by  an  aperture  in  its  floor,  close  to  the  inner  wall,  and  ascends  on  to  the 
promontory.  It  distributes  filaments  to  the  lining  membrane  of  the  tympanum, 
and  divides  into  three  branches,  which  are  contained  in  grooves  on  the  promontory, 
and  serve  to  connect  this  with  other  nerves.  One  branch  runs  ia  a  groove,  for- 
wards and  downwards,  to  an  aperture  situated  at  the  junction  of  the  anterior  and 
inner  walls,  just  above  the  floor,  and  enters  the  carotid  canal,  to  communicate 
with  the  carotid  plexus  of  the  sympathetic.  The  second  branch  ia  contained  in 
a  groove  which  runs  vertically  upwards  to  an  aperture  on  the  inner  wall  of  the 
tympanum,  just  beneath  the  anterior  pyramid,  and  in  front  of  the  fenestra  ovalis. 
The  canal  leading  from  this  opens  into  the  hiatus  Fallopii,  where  the  nerve 
contained  in  it  joins  the  great  petrosal  nerve.  The  third  branch  ascends  towards 
the  anterior  surface  of  the  petrous  bone;  it  then  passes  through  a  small  aperture 
m  the  sphenoid  and  temporal  bones  to  the  exterior  of  the  skull,  and  joins  the  otic 
ganglion.  As  this  nerve  pass^  by  the  gangliform  enlargement  of  the  facial,  it 
has  a  connecting  filament  with  it. 

The  chorda  tympani  quits  the  facial  near  the  stylo-mastoid  foramen,  enters 
the  tympanum  at  the  base  of  the  pyramid,  and  arches  forwards  across  its  cavity, 
between  the  handle  of  the  malleus  and  long  process  of  the  incus,  to  an  opening 
internal  to  the  Gtaserian  fissure.  It  is  invested  by  a  reflection  of  the  lining  mem- 
hrane  of  the  tympanum. 

Internal  Ear  or  Labteinth. 

The  internal  ear  is  the  essential  part  of  the  acoustic  organ,  receiving  the  ulti- 
mate distribution  of  the  auditory  nerve.  It  ia  called  the  labyrinth,  from  the  com- 
plexity of  its  communications,  and  consists  of  three  parts,  the  vestibule,  semi, 
circvtlar  canals,  and  cochlea.  It  consists  of  a  series  of  cavities,  channelled  out  of 
the  substance  of  the  petrous  bone,  communicating  externally  with  the  cavity  of 
the  tympanum,  through  the  fenestra  ovalis  and  fenestra  rotunda ;  and  internally, 
with  the  meatus  auditorius  intemus,  which  contains  the  auditory  nerve.  Within  the 
osseous  labyrinth  is  contained  the  membranous  labyrinth,  upon  which  the  ramifi- 
cations of  the  auditory  nerve  are  distributed. 

The  Vestibule  is  the  common  central  cavity  of  communication  between  the  parts 
of  the  internal  ear.  It  is  situated  on  the  inner  side  of  the  tympanum,  behind  the 
cochlea,  and  in  front  of  the  semicircular  canals.  It  is  somewhat  ovoidal  in  shape 
from  before  backwards,  flattened  from  side  to  side,  and  measures  about  one-fifth  of 
an  inch  from  before  backwards,  as  well  as  from  above  downwards,  being  narrower 
from  without  inwards.  On  its  outer  or  tympanic  wall  is  the  fenestra  ovalis,. 
closed,  in  the  recent  state,  by  the  base  of  the  stapes,  and  its  annular  ligament. 
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Od  ibi  inner  zeall,  lit  its  furu  piirt,  in  a  small  circular  Aepneaoa,  fovea  hemi^ 
rica;  it  in  jwrtbratcii.  nt  its  uiUirior  ouJ  inferior  part  (mocu&i  mirara]^  br  sm- 
ral  minute  boles  for  the  passage  of  filnmcnta  of  the  auditorv  oenro ;  aod  uUnd 
it  is  n  vertical  ridge,  the  jiyramidal  ominence.  At  the  hin^r  part  of  the  imtcr 
wall  is  the  orilico  of  the  aquteductta  veatibuti,  which  extends  to  the  posterior  lar- 
foce  of  (JxD  petrous  portioa  of  the  temporal  bone.    It  transmits  a  smaU  Tcio^  i 
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according  to  some,  oontniiis  a  ttilmlar  prolongation  of  the  lining  membrane  of  i* 
v»tlibuli',  which  ends  in  a  c<iI-iU-sik.  lieiween  the  layers  of  the  dura  mater  »iiW* 
the  cmnini  cavity.  On  th«  ujiper  wall  or  roof  is  a  Iransversely-oval  doprenA 
fovta  *f mi-el liptiea,  .sejittratfid  from  the  fovea  hemiRpheri<:A  by  tbe  pyiaaidil 
eminence,  already  mentioned.  Bcbiad,  the  semicircular  c»na[.'4  open  inli>  ^ 
vestibule  by  five  orifices.  In  front  i^  a  large  ovul  opening  which  ct>nimuiiicaK^ 
vith  the  scala  vcBtibuli  of  tbc  cochlea  by  a  single  onlic^  apertura  gealm  vafiM 

Tbc  Semicirculnr  caruih  are  three  bony  caoab,  situated  above  and  behind  tl» 
vestibule.  Tbcy  ar«  of  iiiH\jiial  length,  compressed  frwni  side  to  adc,  anddofoib* 
tbe  grt^atvr  pun  of  a  cinile.  They  measure  ftboal  one-lw«ntieth  of  an  inch  i" 
diameter,  and  each  preitentct  a  dilatation  at  one  end,  called  the  ampulla,  vhick 
men^urea  more  than  twice  the  diameter  of  the  tube.  These  oanols  open  iototbt 
vestibule  by  five  orilioes,  one  of  the  aj>erturea  being  common  to  two  of  tb) 
canals.  ' 

The  auperi'or  sfmxcircular  eanat  ia  vertical  in  direction,  it«  arch  forming  > 
round  projection  on  tbe  anterior  surface  of  the  petrous  bone.  It  forms  about  tvo- 
thinls  of  a  circle.  Its  outer  extremity,  which  U  nmpollated,  commenoes  1>J  * 
distinct  orilice  in  the  upper  part  of  tbe  veMibulc ;  the  opposite  end  of  the  cuu^ 
which  is  not  dilated,  joins  with  the  correftponding  part  of  tbc  posterior  canatsvl 
opeiM  by  a  oommon  orilice  with  it  in  tbe  uaclc  part  of  the  vestibule. 

The  jxwten'or  semicircular  canal,  also  vertical  in  direction,  is  directed  h»i* 
wards  to  tlie  ]K>8t«rior  surface  of  the  petrous  bone;  it  is  tbe  longest  of  Um  diK^ 
its  ampullaled  end  commencing  nt  the  lower  and  bock  part  of  the  vestibvh^  >" 
opposite  end  joining  tbe  common  canal  already  mentiooed. 

The  extemai  or  Mtiwntal  canal  \a  the  shortest  of  the  throe,  its  areb  t«i4 
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oatvarda  and  backwnrds.  Its  ampiiUated  eiwl  correopondfi  to  the  upper 
outer  ODfjle  of  the  vt-stibulc,  just  above  the  feoestra  ovalia;  its  opposite  end 
[u  by  *  distinct  oritioc  at  the  upper  and  back  part  of  the  vestibula 
Tic  CaehiM  bean  some  rcsctoblaBce  to  a  common  enail-sbeU;  it  forma  the 
srior  part  of  l)io  labyrinth,  in  conical  in  form,  and  placed  almost  horizontally 
konl  of  the  veslibuio ;  in  apvx  is  directed  forwards  and  outwards  towards  the 
•er  and  fVoot  part  of  tho  inner  wall  oi  thu  tympanum;  its  base  oorrcsponds 
:i  iliB  anterior  deprei«ion  at  the  Ixittom  of  the  internal  auditory  meatus;  and 
erforated  l>y  numerous  aperturva,  for  llie  passtige  of  Iho  oochlwir  brunch  of  the 
ilory  nerre.  It  mea?iures  aWut  a  <ju»rli;r  of  an  in<rh  in  length,  and  iu  breadth 
arda  the  ba-te  is  about  the  same.  It  conaifita  of  a  conical  shaped  central  axis, 
modiolus  or  columella ;  of  a  canal  wound  spirally  round  tne  axis  for  two 
la  and  a  half,  from  the  base  to  the  apex :  and  of  a  dt^licate  lamina  (lamina 
vfu)  coDtainud  witliin  tLe  canal,  which  follows  its  windings,  and  subdivides  it 
itwo. 

riie  central  axu  or  modiolus  is  conical  in  form,  and  extends  from  the  base  to 
apex  of  the  cochlea.  Its  biute  is  broad,  corresponds  with  the  first  turn  of  the 
hiea.  and  is  perfomtud  by  nuineruiis  oriGccs,  which  transmit  fil,-un«nts  of 
cochlear  branch  of  the  auditory  nerve:  the  axis  diminishea  rapidly  in  axe  in 
second  coil,  and  terminates  wilhin  the  la.-<t  half-c<>il  or  cupola,  in  an  expanded, 
icate.bonv  lamella,  which  reaerabtes  ihehalf  of  a  f'utinel,  divided  lotigitudinallr, 

I  called  tfie  in/'inilibulum ;  the  broad  part  of  this  funnel  is  directed  towards 
summit  of  the  coc-hiea.  and  blends  with  the  last  half-tum  of  the  spiral  canal 

tltc  oochlea,  the  cuiwla.     The  outer  surface  of  the  modiolus  is  formed  of  th« 

II  of  the  spiral  exnal.  and  is  dense  in  structure ;  but  its  centre  is  chaimellod,  as 
aa  the  lust  half-coil,  by  numerotis  branching  caimls,  which  transmit  nervous 
menis  in  rugular  soccemiou  into  the  canal  of  tlio  cochh^,  or  upon  the  surface 
the  hitnina  spiralis.  One  of  thc:^^  kr^er  than  the  rest,  occupies  the  centre  of 
I  modiolus,  and  is  named  the  Ifiimhu  <yntralla  modioU:  it  extends  from  the  base 
Che  extremity  of  the  modiolus,  and  Iran^tmil^  a  sJiiall  ucrve  and  artery  (artfria 
tnlU  modioli). 

The  tpiral  canal  (fl^.  S17)  takes  two  turns  and  a  half  round  the  modiolus.     It 
kbout  an  inch  and  a  half  in  length,  measured  along  its  outer  wall;  anddimini^bea 


Wg.  317.— The  Cochlea  laid  open.     (Enlarge!.) 


dually  in  sizo  from  the  baae  to  the  summit,  where  it  tcrminatat  in  a  cul-dt' 
the  cupola,  which  forms  the  apex  of  the  cochlea.  The  commencement  of 
icanul  is  aWmt  the  tenth  of  an  inch  in  diameter;  it  diverges  from  the  modiolus 
wii  the  tympanum  and  vestibule,  and  presents  three  openings.  One,  the 
Wrti  TOlUHila,  communicates  with  the  tympanum;  in  the  recent  state,  this 
ftore  is  closed  bv  a  membrane,  the  mrmbraTia  ij/mpani  sectimliiria.  Another 
nun,  of  an  oval  form,  enters  the  vestibule.     The  third  is  the  uiwrluro  of  the 


I 


I 


aqrimduelm  cochUtt,  which  Ic(id«  to  %  minute  fonnel-ithftpcd  canal,  vhidiopeu*     ^ 
the  baailar  surfao«  of  llic  ])clrou!*  hone,  and  tranamitfi  a  Hmall  vein. 

The  inli^Tior  uf  (be  npiral  canal  itt  divided  into  two  passacea  (teatm)  b;  aiit^ 
ossi'ous,  and  iiR-itiliriinou.'t  lamina,  vbich  wiikIa  ^plrallr  rouna  tba  moaioliu.  IW 
u  thti  latiiijin  sjiiralU,  tb«  eaoeotial  part  of  th«  cocLlea  upon  vbiclt  ike  nm 
tubules  ore  <li.tlributed.   The  osseous  port  of  the  spiral  lamina  extendi  abamUt 
way  acroiui  the  diameter  of  the  ^ral  canal ;  it  is  called  the  ownmi  wne.  k 
commencea  in  the  vestibule  between  the  tympanic  and  vestibular  <q>cnbg  of  lit 
cochlea,  and  gmduallv  becoming  narrower  in  its  course;  terminates  in  a  uro^ccttg 
hook,  the  bamular  process,  just  wberc  tbc  expunsion  of  the  in  fund  ibu  htm  ok- 
monccs,     The  lamina  imiralis  coiislsta  of  two  tuin  Umclho  of  bone,  bclwo-n  uhii 
arc  nuniurouK  cuiinln  lor  the  passage  of  nervous  liluments,  which  open  chic^ 
on  the  lower  or  tympanic  surfncc.     At  the  point  where  the  omcona  lamina  c 
Attached  to  the  mmlioiu^  and  followinfp  it«  windings  is  »  small  canal,  calW  )x 
Kaienthal,  the  eawtlU  spiralis  modioli.     In  the  reeent  state,  the  o^aeons  eomm 
continued  to  tbc  opposite  wall  of  the  canal  by  a  menthranoua  and  muscular IM 
(membranous  zouti),  so  na  to  form  a  comjtlele  partition  in  the  tube  of  tbe  oochW. 
Two  p!i»utges  or  iradm  are  thus  formed,  bv  a  division  of  the  canal  of  the 
into  two.     One,  the  scala   tympatu,  is   closed    below  by  iho  mcmbrai 
fenestra   rotunda;    the   other,   the  tcala    resiUnili.   communicates,    by 
aperture,  with  the  ve9<tibul«.     Xear  thu  termiualicHi  of  the  scuU  vestibuli, 
by  the  fenestra  rfiliinrta,  is  the  orifioe  of  the  iKiux-diictiu  oochiesc     Tbe 
communicate,  at  the  ap<;x  of  the  cochlea,  by  nii  ojtcning  common  to  botLA 
hflicolrema,  which  6X1.41.4  in  consequence  of  the  delicieDoy  of  the  lamina  .-pirv* 
in  the  last  half-coil  of  the  canal. 

In  structure,  the  membranous  zone  ia  a  trampanent  gln«iy  lamina,  presenlr 
.sear  its  ecntrc  a  number  of  minute  transverse  liueei,  which  radiate  outwank 

ro  it  a  fibrous  appearance ;  and  at  its  circumtcrence,  where  it  is  connecb^d 
iho  outer  wall  of  tbo  spiral  canal,  it  i.s  oomposed  of  a  semi-tranaparent  etru 
the  Cochicaris  muscle  (Todd  and  BowToan),  eonneotivo  tissue  (Kolliker). 

The  vcslibular  surface  of  the  osseous  portion  of  the  lamina  spiralis  is 
for  about  the  outer  flilh  of  its  surface,  with  a  thin  layer,  resembling  carttlagi 
texture.     It  is  described  us  the  dentiatialt  lamina  (Todd  and  Bowman), 
presenting  a  !<eriiM  of  wedgu-idiapod  teeth  which  form  its  free  margin,  and 
prcnect  into  the  vestibular  ficalw. 

The  itiner  surface  of  the  o««eoit!i  la"hyriiith  is  lined  by  an  exceedingly 
fibro-Bcrous  membrane,  analogouit  to  a  periosteum,  IVom  it«  close  Adheston 
inner  surface  of  these  cavittQ3,and  )>eriorming  the  ofBoe  of  atterous  memb: 
its  free  surface.     It  lines  the  vestibule,  and  from  this  cavity  is  continueii  i 
semicircular  vanuls  and  the  seala  vostibuli  of  the  oochlea,  and  through  t 
colrcma  into  the  seala  tympiini.     Two  delicate  tabular  processes  ate  pn 
along  the  ni|ui;ilueU(  of  the  vestibule  and  cochlea,  to  tbe  mner  eur&ce  of  the 
mater.   Tlii.-4  membrnneis  continued  across  the  fenestra  ov.iI)s  and  fenestra  ruli 
and  cou.'U^U'.^ntly  hmi  no  communication  with  tbe  lining  membrane  of  the  Ij 
num.   lu  attached  xurface  is  rough  and  libroiis,iuidcloselyadherent  to  th 
its  free  surface  i.i  smooth  and  pale,  covered  with  a  layer  of  epitholium.  andi 
a  thin,  limpid  fluid,  the  aqua  tahi/riiUhi,  perilymph  (Blainville);  or  liquor  Gn 
In  the  vestibule  and  semicircular  oanals,  it  separatea  the  oa.<ieous  from  tlie 
branous  labyrinth ;  but  in  the  cochlea  it  lines  the  two  surfaced  of  the  booy  I 
spiralis,  and,  being  continued  from  its  free  margin  aero«s  the  oanal  to  it 
wall,  forms  tbo  lamina  spiralis  membrauacea,  serving  to  complete  iho 
betweeu  tliu  two  sculie. 


The  MEUBRA:tou3  Labtbisth. 

Tlie  MembranoUN  Tiahyrinth  (fig.  S18)  is  a  closed  membranoua  aB<\  ' 
fluid ;  upon  the  wall  of  tbe  sac,  tbe  raiiiifieatiuns  of  the  auditory  norve  aredistiib 
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haa  the  same  Rencml  form  lut  tho  vcsubulo  an<1  ^emioirculftr  canals,  in  wliich  it 
tDcloaed ;  but  u  coiuiidunLbly  siimllcr,  and  scfwratod  from  their  liuiiig  iiiviiibruue 
by  Uie  perUrmph. 
The  vttti&ular  portion  consiiits  of  two  sacs,  the  atriclc  and  the  luicculti. 
The  tUriele  is  the  Wgcr  of  the  two,  of  aa  oblong  form,  coinprcsmHi  laterally, 
1  occupies  the  upper  and  back  part  of  thu  vcjaibulc,  lying  in  contact  with  the 


-H 


f  i(.  316. — Tlin  H«nibr«uuu8  LaVliiUi  iletu'btHL     (HQlused.) 


o/tJM, 


■'^. 


X.UC.tllta, 


\  Jf.  il\ . 


I  fwei  semi-elliptica.  Numerous  filnmcnts  of  the  auditory  ncrvo  are  distributfld  on 
[ifce  »all  of  this  RIO ;  and  its  cavity  cummuuicutus,  behind,  with  the  membranous 
i*niucircular  cauuls  by  five  orifices. 

Tbe  saixt^e  i«  the  umaller  of  the  two  vestibular  sacs;  it  \s  globuUr  in  form,  lies 

Jin  tbe  fovea  hcniispherica,  near  the  opening  of  the  wstibuliir  dcwla  of  the  cochlea. 

(^  receives  ntiinerous  nervouii  tilamt.'nli<,  whivh  enter  from  tlie  bottom  of  the 

■epnauon  in  which  it  is  contained.     Ito  cavity  is  apparently  dirtinot  from  that 

ttha  Qtriole. 

vtemirranoua  semitircular  eanaU  are  about  one.third  the  diameter  of  ihe 

:  canals,  but  in  numl>cr,  shape,  and  general  lorm  thoy  are  precisely  similar ; 

ej-  are  hollow,  and  open  by  five  orifices  into  the  ntricle,  one  being  common  to 

lis.    Their  amtiullse  are  thicker  than  the  rest  of  tbe  lubcfl,  and  Dearly  631 

kvities  in  which  tney  arc  contained. 

membranous  labyrinth  is  held  in  its  position  by  the  numerous  nervous  Ula- 
I  distri bulled  to  the  utricle,  the  saccule,  and  to  the  ampulla  of  each  canal. 
:  nerves  cuter  the  vestibule  through  ihc  minute  apertures  on  its  inner  wall, 
firadurc.     The  wall  of  the  membranous  lubYriiiili  in  tiemi-tran.-4|)«reut,  and  con- 
\  of  three  layers:.     The  outtr  layer  is  a  loose  and  flocculciit  tissue,  containing 
Ivesscls  anil  numerous  pigment-cells,  analogous  to  those  in  the  choroid.     The 
laytr,  thicker  and  more  trunt^parent,  bears  some  re^Mnblance  to  the  hyaloid 
c,  but  it  prewntA  in  parts  marks  of  longitudinal  fibrillation  and  elongated 
oa  the  addition  of  acetic  aoid.     l^lie  inner  hwr  i.i  formed  of  polygonal 
clvatfrd  epithelial  c^lls^  which  secrete  the  eudolympo. 
41 
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The  mdoli/mph  (^lio'iar  &ttrprr)  18  a  limpid  »erwu8  fluid,  which  61ls  iLe  m*- 
briiniJUit  labyrinth;  lu  ooiiipusiliwn,  it  cliisely  nwcinlilcs  the  [tcrilyinpii. 

Tliu  oioliUia  aru  two  Miinll  rounded  binlie^  com^isting  of   a  ma«8  of  biMcI 
crj'stalline  graind  of  carbonate  oi*  linie,  held  tugcthvr  iu  u  imsh  of  delicate  fib 
tissue,  iind  contained  in  the  wall  of  the  utricle  and  xacdult;,  opposite  the  i' 
tionof  the  nerves.     Ac«lcureou«niflt«riiil  iaiilso,  according  to  Dowtn&n,! 
gcaltt-rt^d  ia  the  cells  lining  the  uRipulln  of  each  semicircular  csooL 

The  Artcrica  of  ihf   iahyrhUh  nre    the  inlernid  auditory  from  tbc  ha^iluffl 
superior  cerebellar,  the  stylo- niiistoid  from  the  posterior  auricular,  and, 
ally,  branches  froni  the  occipital.     The  internal  auditorj  divides  at  the  1 
the  inlerii;i]  meatus  into  two  branches,  cochlear  and  vestibular. 

The  cochUyir  branch  Kub<)i\'idcs   into  from   twelve  to  fourteen  twigs, 
travurM  the  cunals  in  the  intMlioIus,  and  arc  distributed,  in  the  form  of  a  capcli^l 
network,  in  the  subslanco  of  the  Liminn  spiralis. 

'I'he  vealibnlar  branches  accoin])any  the  nerve!*,  and  are  distributed,  in 
of  a  minute  capillary  network,  in  the  tiubstance  of  the  membranous  lab;. 

The  Vtint  of  the  vestibule  aad  semicircular  canaU  aeoomjiany  the  ar! 
receiving  those  of  the  cochlea  at  the  base  of  the  modiolus,  tenniuato  in  thi  i.-.^- 
petrosal  sinus. 

The  Auditory  nerve-,  the  special  nerve  of  the  sense  of  hearing;,  divide^  A I 
bottom  of  the  intiTnal  aiulitory  mejitiis,  into  two  hnuachcs.  the  cochlear  audi 
buhir.    Tile  tnmk  of  the  nerve,  ns  well  us  the  branches,  contains  numerous) 
ceIN  with  ciiudftty  pruhmgations. 

The   \'i\Hihiihtr  nfti'it,  the  mo*t  postorior  of  tlie  two,  divides  into  three  br 
gupt'riiir,  niidiUe,  and  inferior. 

The  .luperior  vestibular  branch,  tlie  largest,  divides  into  numerous 
which  pans  through  minute  openings  at  the  up|)er  and  boielc  part  of  the  ^_ 
at  the  bottom  of  the  meatus,  and,  entering  the  vestibule,  are  di?-tribuicd  loi 
utrieie,  and  to  the  ampulla  of  the  external  and  .sujierior  i«'.iiii circular  e.inals. 

The  middle  vestibular  branch  cousisla  of  numerous  filaineni-s,  which  vnttrt 
vestibule  by  a  smaller  cluster  of  foramina,  placed  below  those  above  niealio 
and  which  correspond  to  the  bottom  of  the  fovea  hetnispberica ;  tbey  are 
tributed  to  the  saccule. 

The  inferior  and  smallest  branch  posses  backwards  in  a  canal  behtad  i 
foramina  for  the  nerves  of  the  siiceulo,  and  is  distributed  to  tbe  ampulla  of  I 
posterior  semicircular  canal. 

The  nervous  tilanientj<  enter  the  ampullar^  enlargement  at  n  deep  depreaaico  i 
on  their  extcnml  surface,  and  a  corresponding  elevation  is  seen  within,  tbe  n 
Hbreit  ending  iu  loop)^  and  in  free  exLrumittes.     In  the  utricle  and  saccule;! 
n«r\'e  Dbre^  spread  out,  some  blending  wiiii  the  calcareous  matter,  others 
ing  on  the  inner  Burface  of  the  wall  of  each  cavity,  liecoming  blended  with  « 1 
of  nuoleatefl  cells,  and  terminating  in  a  thin  fibrous  film. 

The  fJoi-hUnr  tifriv  divi<iea  into  numerous  filaments  ot  tbe  base  of  the  mo 
which  ascend  along  its  camds,  and  then,  bending  oulwardit  at  right  angles  | 
between  the  plates  of  the  bony  lamina  spiralis,  close  to  its  tympanic  rat 
Between  the  plates  of  the  spiral  lamina,  the  nerves  form  a  plexuii,  which  coo 
gaugliuu  cells ;  and  from  the  marpin  of  the  osseous  zone,  branelurii  from  thie  | 
are  dintributed  to  the  membranous  part  of  the  septum,  where  they  an.^  arrar 
small,  oonicaldliaped  bundles,  parallel  with  one  another.     The  l^lanK-ni* 
supply  the  apical  iiortion  of  the  lamina  spiralis  arc  conducted  to  this  part  thr 
tJie  tubutua  centralis  modioli. 


Organs  of  Digestion. 


ThB  Apparatus  for  the  digestion  of  the  food  consists  of  the  alimentary  canal, 
and  of  certain  accessory  organs. 

The  alimentary  canal  is  a  musculo- membranous  tube,  about  thirty  feet  in  length, 
extending  from  the  mouth  to  the  anus,  and  lined  throughout  its  entire  extent  by 
■DQcous  membrane.  It  has  received  difi'ereut  names  in  the  various  parts  of  its 
course:  at  its  commencement,  which  comprises  the  mouth,  we  find  every  provision 
ftr  the  mechanical  division  of  the  food  (mastication),  and  for  its  admixture  with 
•  peculiar  fluid  secreted  by  the  salivary  glands  (insaiivation);  beyond  this  are  the 
Jaarynx  and  tbe  cesophagus  (the  organs  of  deglutition),  which  convey  the  food 
mio  the  stomach,  that  part  of  the  alimentary  canal  in  which  the  principal  chemi- 
«il  changes  occur ;  in  that  organ  the  reduction  and  solution  of  the  food  take  place ; 
Tpy  its  admixture  with  the  bile  and  pancreatic  fluid,  in  the  small  intestines,  the 
imtritive  principles  of  the  food  (the  chyle)  are  separated  from  that  portion  which 
into  the  large  intestine,  and  which  is  expelled  irom  the  system. 
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Teeth. 


Alimentary  Canal. 
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The  Mouth  (fig.  319)  is  placed  at  the  commencement  of  the  alimentary  canal ; 
it  is  a  nearly  oval-shaped  cavity,  in  which  the  mastication  of  the  food  takes  place. 
It  ia  boundai,  in  front,  by  the  lips;  laterally,  by  the  cheeks  and  alveolar  process 
of  the  upper  and  lower  jaw ;  above,  by  the  hard  palate  and  teeth  of  the  upper 
^  jaw ;  below,  by  the  tongue,  the  mucous  membrane  stretched  between  the  under 
^  soifaee  of  this  organ  and  the  inner  surface  of  the  jaws,  and  by  the  teeth  of  tho 
^  lower  jaw ;  behind,  by  the  soft  palate  and  fauces. 

^  The  ■mucous  membrane  lining  the  mouth  is  continuous  with  the  integument  at 
""  ^ihe  free  margin  of  the  lips,  and  with  the  mucous  lining  of  the  fauces  behind ;  it 
?J  -is  of  a  pink  rose  tinge  during  life,  and  very  thick  where  it  covers  the  hard  parts 
"^-  -bounding  this  cavity. 

The  Lips  are  two  fleshy  folds,  which  surround  the  orifice  of  the  mouth,  formed 
erternally  of  integument,  internally  of  mucous  membrane,  between  which  are  found 
lie  Orbicularis  oris  muscle,  the  coronary  vessels,  some  nerves,  areolar  tissue,  fat, 
tad  numerous  small  labial  glands.  The  inner  surface  of  each  lip  is  connected  in 
the  middle  line  to  the  gum  of  the  corresponding  jaw  by  a  fold  of  mucous  mem- 
wane,  the  /rienfim  labii  vuperiorU  and  /rcenum  labii  in/erioris,  the  former  being 
the  larger  of  the  two. 
The  labial  glands  are  situated  between  the  mucous  membrane  and  the  Orbicularis 
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oris,  rotittd  ihe  orifico  of  the  moutfa.     They  are  roiimlcd  in  fonn,  About 

of  a  8iiuill  pea,  tbcir  ducts  opc-iiing  by  small  oriticai  upon  llie  inucotu  m«tDbfi 

la  stnictiire,  lliey  rraemblo  the  ol1i«r  salivary  gtandii.  ~ 

The  CllKKK»  form  the  aides  of  the  tace,  and  are  continuous  in  ftt>nt 
lips.    Thcr  ore  composed,  cxttirnally,  of  integument ;  internally,  of  muooiu  { 
brnno;  and,  bclveen  the  two,  of  a  muscular  tttrntum,  besides  u  large  quint 
tut,  arool.ir  tissuoi  Teasels,  nerves,  and  buccal  j^lands. 

Tbo  miitom  mrmhrane  lining  tlic  chuck  is  rcflcetcel  above  and  below 

Sims,  and  is  continuous  behind  with  the  lining  membrane  of  ihe  ft>lt 
ppoeite  tbe  second  moliiT  tooth  of  the  upper  jaw  \&  a  papilla,  tbe 


Fig.  319.— SMtloota  View  of  the  Nom,  Hontli,  FbaiTiu,  alo. 


which  presentii  the  ttinata  iperture  of  tbe  duct  of  tbe  parotid  gland.  The  pw 
cipal  muscle  of  the  cheek  is  tlia  Buccinator;  but  niimvniiis  otliHra  enter  in»' 
formation,  viz„  t!n>  Hygomatici.  Maaseter,  and  iho  Piaty*m«  myoideflL 

Thi;  hi4cc(tl  (flaiidi  are  placed  between  the  muooux  membruM;  and  BnoclB** 
muscle:  tbcy  are  dimitar  in  structure  to,  but  umaller  tlian,  the  labial  filands.  T« 
or  three,  of  larger  aixo  than  the  pest,  are  plucwd  between  tbo  MasaeWr  * 
Buccinator  muscles;  their  duds  open  into  the  mouth,  opposite  the  lut  W* 
tooth.     Tlicy  arc  called  moiw  glands. 

The  Gums  arc  composed  of  a  dense  fibrous  tiwne.  closely  connected  to 
penoeleum  of  the  alveolar  ppocesscs,  and  surrounding  the  necks  of  the 


THE   TEETH. 
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By  nro  covered  by  Bmooth  and  Tasc\iliir  mucoun  mcmbrani!,  wliich  is  remarkablo 

ibi   lintitt-d   iwnsibility.     Aruuiid  tliu   DuckH   uf  thu   tvotb,  tlii»   muuibrane 

^woU  numerous    line  juipilltv;   niut  frum   tbk   point  it  i»  rufluutcil  into  Ui« 

e«iu8,  where    it    is    couiicuuus  witli  tbo    puriostcul   luvmbraue   lining   that 

Thk  Tssth. 

nie  htimao  sulgect  U  provided  with  two  sets  of  tcctb,  whicb  make  th«ir  ap* 
wsnce  at  difierent  periods  of  lift^  The  tirst  Bet  appear  in  childhood,  and  are 
led  the  Ifrnporary,  tleriduoiis,  or  milS  krfk.  The  second  set,  which  also  appear 
&n  early  period,  continue  until  old  age,  and  are  named  permanent. 
!3[*he  ten^rary  UtUi  are  twenty  in  number;  four  incisors,  two  canine,  and  four 
>lar8^  in  each  jaw. 

Ihxi  permanent  teeth  are  tliirtytwo  in  number;  four  incisors  (two  ccutrul  and 
■o  liiU;ruIX  two  canine,  four  bicuspids,  and  six  molans  in  each  jnw. 
Qtaerat  c/taraclcra.    Each  tooth  coosisU  of  three  portions ;  the  crown  or  body, 


Fig.  330.— The  PcnnaMiit  Tenlb.     Bxlvnuil  Vluw. 
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bich  projecta  above  the  gum  \  the  root  or  fang,  entirely  concealed  withirf  tho 
yoolus ;  atul  the  neck,  the  constricted  portion  between  the  other  two. 
The  TOtOt  0/  the  Ueth  are  firmlv  imjilanted  within  the  ulveoli :  these  depres.<iion$ 
%  lined  with  periosteum,  which  is  reflected  on  to  the  tooth  nt  the  point  of  the 
ng,  and  covers  it  as  far  as  tlie  neck.  At  the  margin  of  th«  alveolus,  the  peri- 
thium  becomes  ooutiuuoos  with  the  flbroos  structure  of  the  guuu. 
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Peruaxext  Tekth. 


Tlic  TN'CTSOna  or  onttiog  teeth  »«  ao  Damcd  from  tlicir  presenting  a  starpi  cat- 
ting wige,  ftdapted  for  culling  the  food.  They  arc  eight  in  number,  luid  form  tbe 
four  from  teeth  in  each  jaw, 

Th(!  crmeu  is  directed  vertically,  is  wedge-like  in  form,  being  bevelled  at  tie 
expense  of  it«i  posterior  surface,  so  a»  (o  liirmiimtti  in  n  t<ltar]i,  liorizontal  cuUtDg 
wlge,  which,  before  being  subject  to  altriliim.  )ire»eQUt  three  nnaJI  promintiil 
poinls,  II  is  convex,  smooth,  and  highly ^xtlishcKi  in  from  ;  slightly  ooneav«  be- 
hind,  where  it  i*  frequently  marked  by  slight  longitudinal  furrows. 

The  neek )»  constricted. 

The  fan^  is  long,  sitiglc,  oonical,  trnn.><versely  flattened,  thicker  before  lluB 
behind,  ana  itlightly  grooved  on  each  »iide  in  the  longitudinal  directioa. 

The  iiwiiura  of  t/ie  njijier  Jaw  are  altogether  larger  and  etroager  tbaa  those 
of  the  lower  jaw.  They  are  directed  obliquely  downwards  and  forwards.  The 
two  central  onea  are  larger  than  the  two  lateral,  and  their  free  edges  sbaip  lai 
chisel-like,  being  bevelled  at  the  expense  of  their  posterior  edge ;  the  root  U  mow 
rounded. 

The  incisors  of  the  hvxr  jaw  are  sjnnllcr  than  tbo  upper;  tbe  two  oenin! 
ones  are  smaller  than  the  two  lateral,  and  arc  the  smallest  of  all  ttie  'wuaax 
teeth. 

The  Canixe  Teeth  {cwpidal!)  are  four  ia  imnilwr.  two  in  tlw  upper,  and  tw> 
in  the  lower  Jaw;  one  being  placeil  l^ehiiul  each  lateral  incisor.  They  are  lor^ 
and  Rtrongerthan  the  inciitori>,  especially  llie  nK>t,  which  sinks  deeply  uito the  jair, 
and  causes  a  well-marked  prominenoe  upon  it«  surface. 

The  crovm  ia  large  and  conical,  vorv  convex  in  front  a  Jittle  hollowed  at>d  i»- 
even  posteriorly,  and  tapering  to  a  brunted  jraint  or  cusp  which  riaca  above  tit 
level  of  the  other  teeth. 

The  root  ia  single,  but  longer  and  thicker  than  that  of  the  incUwra,  conical  ia 
form,  compressed  laterally,  and  marked  by  a  lOight  groove  on  each  ^de. 

The  upper  canine  tefiii  (vulgarly  culled  cye-tcetb)  are  larger  and  longer  than  iW 
two  lower,  and  situnlcd  a  little  behind  them. 

Tbe  lowrr  cnnine  t-xtlt  arc  placed  in  front  of  the  upper,  so  that  their  stimmiu 
corre^nd  to  ihu  interval  between  the  upper  canine  teeth  and  tbe  neighbonq; 
inoiaor. 

The  Bicuspid  Tr.tTn  (small  or  faW  molant)  are  eight  in  number,  fonr  in  eadi 
jaw,  two  Iwing  placed  iminuiliately  beliind  each  of  the  canine  teeth.  They  an 
smaller  and  shorter  iban  the  canine. 

The  eroum  ia  com|tresaed  fW)m  without  inwards,  and  surmounted  by  two  pyra- 
midal eminences  or  cusps  separated  by  a  groove;  bence  their  name,  ^iciugN'itfE. 
The  outer  of  these  cusps  is  larger  and  more  prominctit  than  the  inner. 

The  nick  \a  oval. 

The  toq(  is  generally  single,  compreascd.  and  presents  a  teuik-ncy  to  hiKio— 
double,  as  seen  from  tbe  deep  groove  on  oieb  side.     The  a|K-x  is  geucrallr  bifiL 

Tbe  upjHtr  hiaupidt  arc  birger,  and  pnwcnt  n  sreater  tendency  to  the  aivi»i« 
of  their  routs  iliun  the  lower;  thia  is  especially  marked  in  the  scoood  apfc 
bicuspid. 

The  MoLAH  Teeth  (multiniApiiliUi.  true  or  largo  molars)  are  the  largest  of  ti^ 
pi^rmant^nl  set,  and  are  adapted,  liom  ihe  great  breadth  of  their,  erown.%  for  gn""" 
mg  and  pounding  the  food.  They  are  twelve  in  number,  six  ID  each  jaw,  tta* 
beiug  placed  behind  each  of  the  jwaterior  bicuspids. 

The  crt>wn  is  nearlv  cubical  in  form,  rounded  on  each  of  its  lateral  satfUf*- 
^ttened  in  front  and  Iwhind;  the  ujipcr  surface  being  surraountetl  by  fooiw*^ 
tubercles  or  cuapa  (four  in  the  upper,  five  in  the  lower  inolars>  aepantled  fi*" 
each  other  by  a  crucial  depression ;  bence  their  nam^  muUicuapitiati, 
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The  neck  is  distinct,  large,  and  rounded. 

Tlie  root  is  subdivided  into  from  two  to  five  fangs,  eacli  of  wlucli  presents  an 
aperture  at  its  summit. 

Thejirat  molar  tooth  is  the  largest  and  broadest  of  all;  its  crown  has  usually 
five  cusps,  three  outer  and  two  inner.  In  the  upper  jaw,  the  root  consists  of 
three  fangs,  widely  separated  from  one  another,  two  being  external,  the  other 
internal.  The  latter  is  the  largest  and  the  longest,  slightly  grooved,  and  some- 
timea  bifid.  In  the  lower  jaw,  the  root  consists  of  two  fangs,  one  being  placed  in 
front,  the  other  behind ;  they  are  both  compressed  from  before  backwards,  and 
grooved  on  their  contiguous  &ces,  indicating  a  tendency  to  division. 

The  second  Tnolar  is  a  little  smaller  than  the  first. 

The  crown  haa  four  cusps  in  the  upper,  and  five  in  the  lower  jaw. 

The  root  has  three  fangs  in  the  upper  jaw,  and  two  in  the  lower,  the  characters 
of  which  are  similar  to  the  preceding  tooth. 

The  third  molar  tooth  is  called  the  wisdom  tooth  (dens  sapierUim),  from  its  late 
appearance  through  the  gum.  It  is  smaller  than  the  others,  and  its  axis  is  directed 
inwards. 

The  crown  is  small  and  rounded,  and  ftimished  with  three  tubercles. 

The  root  is  generally  single,  short,  conical,  slightly  curved,  and  grooved  so  as 
to  present  traces  of  a  subdivision  into  three  fangs  in  the  upper,  and  two  in  the 
lower  jaw. 

Tempohart  Teeth. 

The  temporary  or  milk  teeth  are  smaller,  but  resemble  in  form  those  of  the 
permanent  set.     The  hinder  of  the  two  temporary  molars  is  the  largest  of  all  the 


Fig.  321.— The  Tainponr;  or  Uilk  Teeth.    Eztemsl  View. 
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milk  teeth,  and  is  succeeded  by  the  second  permanent  bicuspid.  The  first  upper 
Molar  has  only  three  cusps,  two  external,  one  internal;  the  second  upper  molar 
oaafour  cusps.  The  first  lower  molar  has  four  cusps;  the  second  lower  molar 
"Ss  five.  The  fangs  of  the  temporary  molar  teeth  are  smaller,  and  more  diverging 
than  those  of  the  permanent  set ;  but,  in  other  respects,  bear  a  strong  resemblance 
to  them. 
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Pic.  322.— VvrllMl 
Stcllon  of  A  UoIbt 
Tootli. 
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Rg.  323.— Vwrlidul  S.^otlon 
tif     B      llicuxpiil      Toutll. 


Steuctcbe  of  the  Tektil 

Stnt^wt,  On  making  a  vertical  section  of  a  tooth  (6g.  S22)i  a  hollow  < 
■will  bofoaBd  in  the  interior.     This  cavity  is  situatixl  at  the  b:»cof  the  cixnru,! 

is  continuous  with  a  canal  which  travcnsce  the  centre  cf 
each  fang,  and  opens  by  a  minute  orifice  at  ita  cxtnnnity. 
The  shape  of  the  cavity  oorrx^tmotKls  somewhat  with  thaliit 
thi;  tooth :  it  forimt  what  is  cullud  the  p**fl>  cav'ly.  uul  vntr 
tains  a  eofl,  highly  viuculnr,  and  iivnititive  KulMtlnnoe,  the 
deiitul  }nil[>.  'I'hu  pulp  is  richly  supplied  with  ve8»«U  ami 
nerve.*,  which  tinier  the  cavity  through  (he  amall  aperture  at 
tlio  ]toint  of  eanh  fnng. 

The  solid  portion  of  the  tix>th  consists  of  ibreo  distinct 
Btructuresi,  viz.,  ivory  {tooth-bone  or  deiitiQc)^  which  fonm 
the  larger  portion  of  toe  tooth ;   enamel  which  cox'en  ths 
exposed  part  or  crown ;  and  the  cortical  sithj-tanco  or  cemoit 
{crutla  pelrosa),  which  is  disposctl  as  a  thin  layer  on  the  surface  of  the  fang. 

I1iu  IvoHY  or  dentine  (fig.  S2S)  forms  the  principal  mass  of  a  touth ;  in  iH 
central  pan  is  the  cavity  inclosing  the  pulp.  It  i8  a  modification  of  tbo  ososon 
ti:iue,  from  which  it  difters,  however  in  structure  and  cbumical  ctHnpositioo.   On 

exnmiiiatioii  with  the  micTOSCOjw,  it  i»  Men  to  coonfl 
of  a  niinilwr  of  minute  wavy  and  branching  tvhat, 
having  distinct  pariete^  They  are  calleil  the  daOal 
Itifiufi,  and  are  imbedded  in  a  (lense  homogeneoDS  sub- 
stance, the  inlertt^nilar  tUsttt. 

The  denial  tuiuU  are  placed  parallel  with  one  ano- 
ther, and  open  at  their  inner  ends  into  the  pulp  caviir. 
They  pursue  a  wavy  and  undulating  couree  towMili 
the  periphery.  The  direction  of  these  tubes  Taries; 
th(?y  are  vertical  in  the  upper  portion  of  the  crowi^ 
oblique  in  the  neck  and  upper  part  of  the  Pool,  and 
towards  the  lower  part  of  tlie  root  they  are  inclined 
downwards.  The  tubuli,  at  their  oommenoemen^ 
nro  about  ,,Vn  of  an  inch  in  diameter;  in  tfaar 
course  th«y  divide  and  subdivide  diehotomouflr, 
so  a.1  to  gi  ve  to  llie  cut  surface  of  tlte  dentine  a  stiialel 
appearance.  From  the  side*  of  tlie  tubes,  especiallr 
in  the  Cing,  ramiiicaljonii  of  extreme  minntCDCSi  m 
given  oG^  which  join  together  in  loops  in  tl>«  inler- 
tubular  substance,  or  terraiaaie  in  small  dilatations.  &aiD 
which  briiucbcs  arc  given  ofll  Near  the  periphery  J 
the  denliue,  the  finer  ramifications  of  the  tuWi  w- 
iiiinntu  in  n  somewhat  similar  manner.  In  tbe£>B( 
tlie»t!  ramitloAtiims  occasionally  pa»(  into  the  cnm 
pelri>t<.i.  The  doiital  tubuli  have  comparatively  thick 
walls,  and  contain,  according  to  Mr.  Tomes,  slender  cylindricid  prolongaUou  of 
the  pul]i-tissHc. 

1  be  iTitertuliutar  suhgtance  is  translucent,  finely  granular,  and  contains  the  chief 
part  of  tlie  earthy  matter  of  the  dentine.  After  the  earthy  uuilter  lin.s  lea 
lemoveil,  by  )ttee[>iug  a  tooth  in  weak  acid,  the  animal  ba.iia  remaining  ia  dttchW 
by  Henle  as  comu-sting  of  bundles  of  pale,  granular,  flattened  llbrcs,  runsing 
parallel  with  the  tubes;  but  by  Mr.  Nasmyth  as  consisting  of  a  atsLfs  of  biitk; 
shaped  cells  surrounding  the  tubules.  By  Czcrmak  and  Mr.  Salter  it  i.t  sapp 
to  consist  of  laminie  which  run  parallel  with  the  jiulp  cavity,  acroitit  the  dir«li 
of  the  tubes. 

(Uttmieai  Con^Maitt'tm.     According  to  Bcrzclius  and  Bibra,  dentine  coiisisia<^ 
28  ports  of  animal,  and  72  of  earthy  matter.     The  uniuud  maHor  is  re-tolvable  ^ 
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boiling  into  gelatin.     The  earthy  matter  coaBists  of  phosphate  of  lime,  carbonate 
of  lime,  a  trace  of  fluoride  of  calcium,  and  phosphate  of  magnesia,  and  other  salts. 

The  Enahkl  is  the  hardest  and  most  iK>mpact  part  of  a  tooth,  and  forms  a  thin 
crust  over  the  exposed  part  of  the  crown,  as  tar  as  the  commenceineiit  of  the  iang. 
It  is  thickest  on  the  grinding  surface  of  the  crown,  until  worn  away  by  attrition, 
and  becomes  thinner  towards  the  neck.  It  consists  of  a  congeries  of  minute  hexa- 
gonal rods.  They  lie  parallel  with  one  another,  resting  by  one  extremity  upon 
the  dentine,  which  presents  a  nmnbor  of  minute  depressions  for  their  reception; 
the  outer  extremity  forming  the  free  surface  of  the  crown.  These  flbres  are 
directed  vertically  on  the  summit  of  the  crown,  horizontally  at  the  sides;  they  are 
about  the  uVt  ^^  ^°  iuch  in  diameter,  and  pursue  a  more  or  less  wavy  course,  . 
which  gives  to  the  cut  surface  of  the  enamel  a  series  of  concentric  lines. 

Numerous  minute  interatices  intervene  between  the  enamel-fibres  near  their 
dentinal  surface,  a  provision  calculated  to  allow  of  the  permeation  of  fluids  from 
the  dentioal  tubuli  into  the  substance  of  the  enamel.  The  enamel-rods  consist  of 
Bolid  hexagonal  or  four-sided  prisms,  connected  by  their  surfaces  and  ends,  and  filled 
with  calcareous  matter.  If  the  latter  is  removed,  by  weak  acid,  from  newly-formed 
or  growing  enamel,  it  will  be  found  to  present  a  network  of  delicate  prismatic  cells 
of  animal  matter. 

Chemical  OompoaitUm.  According  to  Bibra,  enamel  consists  of  96.5  per  cent 
of  earthy  matter,  and  3,5  per  cent  of  animal  matter.  The  earthy  matter  consists 
of  phosphate  of  lime,  with  traces  of  fluoride  of  calcium,  carbonate  of  lime,  phos- 
phate of  maguesia  and  other  saita 

The  CoBTiCAL  Substance  or  cement  {enata  petroaa)  is  disposed  as  a  thin 
layer  on  the  roots  of  the  teeth,  from  the  termination  of  the  enamel,  as  far  as  the 
apex  of  the  fang,  where  it  is  usually  very  thick.  In  structure  and  chemical  com- 
position, it  resembles  bone.  It  contains,  sparingly,  the  lacunro  and  canaliculi  which 
characterize  true  bone ;  those  lacunie  placed  near  the  surface  have  the  canaliculi 
radiating  from  the  side  of  the  lacunae  towards  the  periodontal  membrane ;  and 
those  more  deeply  placed,  join  with  the  adjacent  dental  tubuli.  In  the  thicker 
portions  of  the  crusta  petrosa,  the  lamellae  and  Haversian  canals  peculiar  to  bone 
are  also  found.  As  age  advances,  the  cementum  increases  in  thickness,  and  gives 
rise  to  those  bony  growths  or  exostoses,  so  common  in  the  teeth  of  the  aged ;  the 
palp  cavity  becomes  also  partially  filled  up  by  a  hard  substance,  intermediate  in 
structure  between  dentine  and  bone  (oateo-dentine,  Owen ;  secondary  dentine, 
Tomes).  It  appears  to  be  formed  by  a  slow  conversion  of  the  dental  pulp,  which 
ahrinkii^  or  even  disappears. 

■  Development  op  the  Teeth  (figs.  S24  to  329). 

According  to  the  observations  of  Arnold  and  Goodsir,  the  t«eth  are  developed 
from  the  mucous  membrane  covering  the  edges  of  the  maxillary  arches.  About 
the  sixth  week  of  fcetal  hfe  (fig.  324^  the  mucous  membrane  covering  the  edge  of 
the  upper  jaw,  presents  a  semicircular  depression  or  groove ;  this  is  the  primitive 
dental  groove  (Goodsir),  from  the  floor  of  which  the  germs  of  the  ten  deciduous 
or  milk-teeth  are  developed.  The  germ  of  each  tooth  ia  formed  by  a  conical 
elevation  or  papilla  of  mucous  membrane  (fig,  325),  which  constitutes  the  rudimen- 
tary pulp  of  a  milk-tooth.  The  germs  of  the  milk-teeth  make  their  appearance  in 
the  following  order :  at  the  seventh  week,  the  germ  of  the  first  deciduous  molar 
of  the  upper  jaw  appears ;  at  the  eighth  week,  that  for  the  canine  tooth  is  deve- 
loped ;  the  two  incisor  papillie  appear  about  the  ninth  week  (the  central  preceding 
the  lateral);  lastly,  the  second  molar  papilla  is  seen  at  the  tenth  week,  behind  the 
anterior  molar.     The  teeth  of  the  lower  jaw  appear  rather  later,  the  first  molar 

Cpilla  being  only  just  visible  at  the  seventh  week;  and  the  tenth  papilla  not 
mg  developed  before  the  eleventh  week.     This  completes  the  first  or  papillary 
stage  of  their  development 
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The  (l«nUil  groove  now  l>ecomes  omtracttd. 
its  iiinr^iii.-«  thickeikcd  and  nroroiDent,  sod  tlic 
groove  in  converted  into  u>Uicl«8  for  the  re- 
coi'lion  of  the  pamllse,  hy  th«  growth  of  noin- 
liraiiutM  gepta,  wtiicli  pasa  acTXMB  Uie  groove 
between  its  boniore  (iig.  826).  Tho  foUiclct 
by  thiii  Rieaoa  becotoo  tbo  alveoli,  lindl  by 
periosteum,  from  tbe  bottom  of  which  a  prooM 
of  the  mucooa  membninc  of  tho  gum  ri*«, 
which  is  the  germ  of  the  futiinj  io<jtb.  Tii« 
follick'  for  the  flret  molur  is  coinplvle  ubout  tli<< 
tciilh  week;  the  cauinc  follwwa  next,  sueoeeded 
bv  the  fullieles  for  Uio  incisor*,  which  are  com- 

{>letetl  about  the  olevcmh  or  twelfth  week ;  tad. 
aslly,  the  follicle  of  t!ie  posterior  dcciducw 
molar  ia  completed  about  tbo  fourteenth  wnk. 
These  changea  constitute  the  secotKl  or  fullicu- 
lar  stAge. 

Al)out  the  thirteenth  week,  the  papilhrht^B 
to  grow  rapidly,  project  from  the  follielc^  aw 
assume  a  form  corresponding  with  thai  of  tl>e 
future  teeth;  the  follicles  soon  become  deefier, 
and  from  their  margins  enuill  mombraiuiu 
procexscM  or  opercula  are  developed,  viach. 
meeting,  unite  and  form  a  ltd  to  the  now  cloeed 
cavity  {Rg.  327).  These  procea.iea  correspond 
in  ahajM  to  the  form  of  the  crown  of  die 
tooth,  and  in  nutnlier  to  tlie  tuberclea  on  ib 
surface.  Tim  foUiulea  of  the  inciM>r  teeth  have 
two  opereulii,  the  canine  three,  and  the  moUis 
four  or  live  each.  The  follieleit  are  thus  oov- 
verted  into  dental  sacs,  and  the  coutaiaoi 
papilbe  become  pulps.  The  lips  of  the  dentil 
groove  gradually  advance  over  tne  loUiclesfiiw 
behind  forwards,  and,  uniting,  gradually  eb- 
liturato  it.  This  cotiiplctca  the  third  or  saccolff 
Btage,  which  takes  place  about  the  end  of  lii« 
fiilui-uth  week. 

Tho  deep  portion  of  tlie  primitive  deabl 
groove  in  now  cloMxl-in;  but  the  more  sofa- 
lioial  portiiHi,  u<^ar  the  nurface  of  the  gaa. 
still  remains  open;  it  is  calh?.!,  by  Mr.tJoodnt 
the  secondary  Urttlal  ffrootx;  from  it  m 
dcveIo])ed  tho  ten  anterior  permanent  tedL. 
About  the  fourteenth  week,  certain  Intani 
dcprcasions  are  formet),  one  behind  each  rf 
the  sacs  of  tho  rudimentary  milk-teeth.  TW 
are  ton  ia  number  in  each  jaw,  and  w* 
formed  successively  from  before  backwinl*; 
they  aro  the  rudimentary  follicles  of  the  fiw 
pennancnt  incisors,  the  two  cauinc,  tnil  dn 
four  bicui>pid!i.  As  the  sueoudan'  dental  eioon 
closes  iu,  tliese  follicles  bocomc  closed  carilict** 
reserve  (fig.  327).  The  cuvitioi  eoon  clong* 
and  recede  from  the  surlaee  into  the  subEttOd* 
of  the  gum,  behind  tho  sac*  of  Iho  decid>0*» 
teeth,  and  a  papilla  projeota  from  the  bottom  ^f 
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each,  whicli  is  the  germ  of  tbe  permanent  tootli ;  at  the  same  time,  one  or  more 
opf  rculfB  are  developed  from  the  sides  of  the  cavity ;  and  these,  uniting,  divide  it 
into  two  portions;  the  lower  portion  containing  the  papilla  of  the  permanent 
tooth,  the  upper  narrower  portion  becoming  gradually  contracted  in  the  same  way 
that  the  primitive  dental  groove  was  obliterated  over  the  sacs  of  the  deciduous 
teeth  (fig.  328). 

The  six  posterior  permanent  teeth  in  each  jaw,  three  on  each  aide,  arise  from 
successive  extensions  backwards  of  the  back  part  of  the  primitive  dental 
groove.  During  the  fourth  month,  that  portion  of  the  dental  groove  which  lies 
behind  the  last  temporary  molar  foUicie  remains  open,  and  from  it  is  developed 
the  papilla,  the  rudiment  of  the  first  permanent  molar.  The  follicle  in  which  it 
ia  contained  becomes  closed  by  its  operculum,  and  the  upper  part  of  the  now- 
formed  sac  elongates  backwards  to  form  a  cavity  of  reserve,  in  which  the  papilla 
of  the  second  permanent  molar  appears  at  the  seventh  month  after  birth.  After 
a  considerable  interval,  during  which  the  sacs  of  the  first  and  second  permanent 
molars  have  considerably  increased  in  size,  the  remainder  of  the  cavity  of  reserve 
presents  for  the  last  time  a  series  of  changea  similar  to  the  preceding,  and  gives 
rise  to  the  sac  and  papilla  of  the  wisdom-tooth,  which  appears  at  the  sixth 
year. 

Growth  of  the  TeetJi.  As  soon  as  the  dental  sacs  arc  formed  by  the  closing-in 
of  the  follicles,  they  gradually  enlarge,  as  well  as  their  contained  papillte.  Each 
B&c  consists  of  two  layers ;  an  internal,  highly  vascular  layer,  lined  by  epithelium ; 
and  an  external  or  areolo-fibrous  membrane,  analogous  to  the  corium  of  the  mucous 
membrane. 

The  dental  pulps  soon  become  moulded  to  the  form  of  the  future  teeth,  and  are 
adherent  by  their  bases  to  the  bottom  of  the  dental  sacs ;  in  the  case  of  the  molars, 
the  base  of  the  pulp  is  divided  into  two  or  more  portions,  which  form  the  future 
&nga.  During  the  fourth  or  fifth  month  of  ftetal  life,  a  thin  lamina  or  cap  of  dentine 
is  formed  on  the  moat  prominent  point  of  the  pulp  of  all  the  milk-teeth.  In  the 
incisor  and  caniue  teeth,  this  newly-formed  lamina  has  the  form  of  a  hollow  cone; 
in  the  molar  teeth,  as  many  separate  laminte  are  found  as  there  are  eminences  upon 
its  crown.  These  laminsB  grow  at  tlie  expense  of  the  pulp-substance,  increasing 
in  breadth  by  a  growth  round  their  margins,  and  in  thickness  by  a  similar  forma- 
tion in  its  substance ;  the  separate  cones  (if  a  molar  tooth)  ultimately  coalesce,  and 
the  crown  is  completely  formed.  The  J>ulp  now  becomes  constricted,  sd  as  to  form 
the  cervix ;  and  the  remaining  portion  becomes  narrow  and  elongated,  to  form  the 
ikng.  The  growth  of  dentine  takes  place  from  the  surface  towards  the  interior, 
until  nothing  but  the  small  cavitas  jml/iw  remains  in  the  centre  of  the  tooth,  com- 
municating by  the  aperture  left  at  the  point  of  each  fang,  with  the  dental  vessels 
and  nerves. 

As  soon  as  the  formation  of  the  dentine  has  commenced,  there  is  developed 
from  the  inner  wall  of  the  dental  sac,  a  soft  pulpy  mass,  tiic  enamrJ  ori/an,  which 
ia  intim:iteiy  united  to  the  surface  of  the  dental  pulp,  or  its  cap  of  dentine.  It 
consists  of  a  mesh  of  fibres,  elastic  and  spongy,  containing  within  its  reticulations 
fluid  albumen ;  and  at  the  point  of  junction  of  each  fibre,  a  transparent  nucleus  is 
TJsible.  The  surface  towards  tlie  dentinal  pulp  is  covered  by  a  layer  of  elongated 
nucleated  cells,  the  enamel  membrane.  The  deposition  of  the  enamel  takes  place 
on  the  outer  surface  of  the  cap  of  dentine. 

The  cementum  appears  to  be  formed,  at  a  later  period  of  life,  by  the  periodontal 
membrane,  extendmg  froni  the  margin  of  the  enamel  downwards. 

Eruption.  "When  the  calcification  of  the  different  tissues  of  the  tooth  is  suffi- 
ciently advanced  to  enable  it  to  bear  the  pressure  to  which  it  will  Ijc  afterwards 
Bubjected,  its  eruption  takes  place,  the  tooth  making  its  way  through  ihc  gum. 
The  gum  ia  absorbe<l  by  the  pressiire  of  the  crown  of  the  tooth  against  it,  wliieli 
is  itself  pressed  up  by  the  increasing  kizo  of  the  fang  (fig.  32!').  Concurrent  with 
this,  the  septa  between  the  dental  sues,  at  first  fibrous  in  structure,  soon  ossify^  and 
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conMitut«  tlicalT«oIi:  the»e  firml;  QniVaoe  th«  n«clcs  of  the  teetli,  and  afford  the 
a  solid  baws  "f  »iii>iH>rt. 

The  emiition  of"  the  temporary  teet}>  oommenoea  at  tlio  aeventb  raontli.  and  it 
complete  about  Uie  end  of  the  second  year,  tlioec  of  the  lower  jaw  precedii 
upper. 

The  periods  for  the  eruption  of  the  temporarjr  set  are: — 

7th  month,  central  inciiior».  I'lth  to  20th  montR,  canine. 

7th  to  lOth  month,  lateral  inci.'ior<i.        ISth  to  Stfth  month,  posterior  mo 

12th  to  14th  monlli,  anierior  molars. 

Calcification  of  the  permanent  teeth  commences  a  little  before  birth,  and  wo- 
oeeds  in  the  fnllowing  order  in  the  upper  jaw,  in  the  lower  jaw  appearing  a  htlle 
earlier: — First  molar,  five  or  six  montlis;  the  central  incisor  a  Httlc  biter;  latenl 
incisors  and  o^nine,  about  the  eighth  or  ninth  mouth ;  ihB  bicuKptds  at  tlio  secood 
year;  second  molar,  five  or  six  years;  wiwlom-looth,  about  twelve  years. 

Previous  u>  the  permanent  teeth  penetrating  the  ^um,  the  bonv  jartitioD* 
eeparatin;;;  their  sacs  from  the  deciduous  tccth  arc  absorbed,  the  fang)*  of  tbe 
temporary  t4.'cth  disappear,  and  iho  permaueni  teeth  become  plaoe*!  under  Jfc» 
loose  crowns  of  tLe  deciduous  tcvlli ;  the  latter  finally  become  detached,  when  lie 
ponuanent  teeth  lake  their  place  in  the  mouth. 

The  eruption  of  the  permanent  teeth  takeii  place  at  the  following  period:^  tlio 
teeth  of  the  lower  jaw  preceding  thuae  of  the  upper  by  a  short  intenrai : — 


6J  years,  first  molars. 
7ih  year,  two  middle  incisors. 
8th  year,  two  lateral  incisors. 
9th  year,  first  bicuspid. 


lOlh  year,  second  bicuspid, 
lllh  to  I2th  year,  canine. 
12lh  to  13th  year,  second  molsia.,^ 
IVtU  to  21st  year,  wisdom-teeth. 


Toe  Pal,\tb, 

The  Palatk  forms  the  roof  of  the  mouth ;  it  oonshts  of  two  portions,  the  hoi 
palate  in  front,  the  soft  palate  behind. 

The  harii  jialate  is  bounded  in  front  and  at  the  taiea  by  the  alveolar  archfi 
and  gums ;  behind,  it  is  continuous  with  the  soft  palate.  It  is  covered  by  a  dcow 
structure,  formed  by  the  periosteum  and  mucous  membrane  of  the  mouth,  whifh 
are  intimately  adherent.  Along  the  middle  Unc  is  a  linear  ridge  or  raphe,  wluch 
terminates  anteriorly  in  a  smiitl  papilla,  corresponding  with  the  inferior  opeDiog 
of  the  anterior  palatine  fossa.  Thiit  pitpilla  receive;^  filaments  from  the  ToB^ 
palatine  and  anterior  pidutinu  nt-rvett.  On  either  wide  and  in  front  of  the  iwto 
the  niucoua  nivmbrune  in  thick,  pale  in  color,  and  corrugated ;  behind,  it  ia  wM, 
smooth,  anil  of  a  deejwjr  color;  it  is  covertid  with  squamous  cpilhelium,  and  to- 
nished  with  numerous  glands  (palatal  glands),  which  lie  between  tlte  muooQ) 
membrane  and  the  surface  of  the  hone. 

The  Bo/t  pdlaU  or  Velum  ])endu(um  imhli  is  a  movable  fold,  suspended  &oiatk 
posterior  border  of  iho  hard  palate,  terming  an  incomplete  septum  between  ti» 
mouth  and  pliarytix.  It  consists  of  a  iiitd  oi  mucoua  membrane,  inclosing  nn^ 
cular  fibres,  an  aponcurostH,  veswels,  nerves,  and  mueoux  glands.  When  oocujj- 
ing  \\s  usual  position  (a  relaxed  pcudent  state),  its  anterior  surface  is  concave, 
oontinuotut  with  tiie  nwf  of  the  mouth,  and  marki^  by  a  median  ridge  or  rtfM 
which  indicates  its  original  separation  into  two  lateral  halves.  Its  \nKaenoi 
surface  ia  convex,  and  continuous  with  the  mucotis  membrane  covering  the  6>^ 
of  the  posterior  nares.  Its  upper  border  is  attached  to  tlie  posterior  mnrginflf 
Uio  hard  palate^  and  ita  sdes  are  blended  with  the  pharynx.  Its  lower  botocf  l) 
free. 

Hanging  from  the  middle  of  its  lower  Iwrdor  is  a  small  conical  shaped  pend'- 
lous  process,  the  uvula;  and  arching  outwards  and  downwards  &om  the  boso' 
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tlie  nvulit  on  each  side,  are  two  cnrred  folds  of  mucous  mem'braDe,  containing 
muscular  fibres,  called  the  arches  or  pillars  of  the  soft  palale. 

The  anterior  pillar  runs  downwards  and  forwards  to  the  side  of  the  base  of  the 
tongue,  and  is  formed  by  the  projection  of  the  Falato-glosaus  muacle,  covered  by 
mucous  membrane. 

The  posterior  pillara  are  more  closely  approximated  and  larger  than  the  anterior; 
they  run  downwards  and  backwards  to  the  sides  of  the  pharynx,  and  are  formed 
by  the  projection  of  the  Palato-pharyngei  muscles,  covered  by  mucous  membrane, 
Tiie  anterior  and  posterior  pillars  are  separated  below  by  a  triangular  interval,  in 
which  the  tonsil  is  lodged. 

The  space  left  between  the  arches  of  the  palate  on  the  two  sides  is  called  the 
isthmus  of  the  /awxa.  It  is  bounded  above  by  the  free  margin  of  the  palate ; 
below,  by  the  tongue;  and  on  each  side,  by  the  pillara  of  the  soil  palate  and 
tonsils. 

The  mvcotts  membrane  of  the  soil  palate  is  thin,  and  covered  with  squamous 
epithelium  on  both  surfaces,  excepting  near  the  orifice  of  the  Eustachian  tub^ 
There  it  ia  columnar  and  ciliated.  The  palatine  glands  form  a  continuous  layer 
on  its  posterior  surface  end  round  the  uvula. 

The  aponeurosis  of  the  soft  palate  is  a  thin  but  firm  fibrous  layer,  attached  above 
to  the  hard  palate,  and  becoming  thinner  towards  the  free  margin  of  the  velum. 
It  is  blended  with  the  aponeurotic  tendon  of  the  Tensor  palati  muscle. 

The  muscles  of  the  soft  palate  are  five  on  each  side ;  the  Ijcvator  palati.  Tensor 
palati,  Palato-glossus,  Palato-pharyngeus,  and  the  Azygos  uvulie. 

The  tonsils  {amygdala)  are  two  glandular  organs,  situated  one  on  each  side 
of  the  fauces,  between  the  anterior  and  posterior  pillars  of  the  soft  palate.  They 
are  of  a  rounded  form,  and  vary  considerably  m  size  in  diflferent  individuals. 
Externally,  the  tonsil  is  in  relation  with  the  inner  surface  of  the  Superior  eoa- 
atrictor,  and  with  the  internal  carotid  and  ascending  pharyngeal  arteries,  and 
sorresponds  to  the  angle  of  the  lower  jaw.  Its  inner  surface  presents  from 
twelve  to  fifteen  orifices,  leading  into  small  recesses,  from  which  numerous  follicles 
branch  out  into  the  substance  of  the  gland.  These  follicles  are  lined  by  a  con- 
tiuoation  of  the  mucous  membrane  of  the  pharynx,  covered  with  epithelium,  their 
iralls  being  formed  by  a  layer  of  closed  capsules  imbedded  in  the  submucous 
tissue.  These  capsules  are  analogous  to  those  of  Peyer's  glands ;  they  contain  a 
thick  grayish  secretion. 

The  arteries  supplying  the  tonsil  are  the  dorsalis  liognie  from  the  lingual, 
the  ascending  palatine  and  tonsillar  from  the  facial,  the  ascending  pharyngeal 
from  the  external  carotid,  and  the  descending  palatine  branch  of  the  internal 
maxillary. 

The  veins  terminate  in  the  tonsillar  plexus,  on  the  outer  side  of  the  tonsil. 

The  tiaves  are  derived  from  the  fifth,  and  from  the  glosso-pharyngeal. 

,  The  Salivary  Glands. 

The  principal  salivary  glands  communicating  with  the  mouth,  and  pouring  their 
secretion  into  its  cavity,  are  the  parotid,  submaxillary,  and  sublingual. 

The  Parotid  gland  (fig.  330),  so  called  from  being  placed  near  the  ear  («opo, 
near ;  <w(,  wtd<,  the  ear),  is  the  largest  of  the  three  salivary  ghinds,  varying  in 
weight  from  half  an  ounce  to  an  ounce.  It  lies  upon  the  side  of  the  face,  inmie- 
diately  below  and  in  front  of  the  external  ear.  It  is  limited  above  by  the  zygoma; 
below,  by  the  angle  of  the  jaw,  and  by  an  imaginary  line  drawn  between  it  and 
the  Stemo-mastotd  muscle;  anteriorly,  it  extends  to  a  variable  extent  over  the 
Uasseter  muscle ;  posteriorly,  it  is  bounded  by  the  external  meatus,  the  mastoid 
process,  and  the  Stemo-mastoid  and  Digastric  muscles,  slightly  overlapping  the 
former. 

Its  anterior  surface  is  grooved  to  embrace  the  posterior  margin  of  the  ramus  of 
tie  lower  jaw,  and  advances  forwards  beneath  the  ramus,  between  the  two  ptery- 
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goid  muscloa.  Ita  outer  surface,  »1iffhtly  lobulated,  it*  covered  }>y  the  integw 
and  tasuna,  and  baa  one  or  Iwo  lymphatic  glands  resting  on  it.  Il«  inner  sqi 
extondx  deeply  into  the  ui^ck,  by  moans  of  two  targe  processes,  one  of  which  Aiim 
behind  the  styloid  process,  and  projects  beneath  th«  mastoid  process  and  tae 
Sterno-masloid  muscle :  the  othur  ia  situub-'d  in  I'ront  of  the  stvloid  prooeea,  uA 
passes  into  the  back  part  of  the  g'lenoid  fossci,  bcbiud  the  urticulation  of  the  lower 
jaw.  Imbedded  in  its  substance  is  the  fxtcruid  carotid,  which  ascends  behind 
the  ramus  of  the  jaw;  the  poftloriur  uuricular  arlcry  cmvrges  from  it  behind;  the 
temporal  artery  above;  the  trancvcrsc  fuciiil  in  frrjnt;  and  the  iniertial  maxillary 
winds  ihrongli  it  inwards,  behind  the  neck  of  the  jaw,  Superficinl  to  the  vxlcrikal 
carotid  is  the  trunk  formed  by  the  union  of  the  temporal  and  internal  maxtllarr 
veins;    a  brnnch,  connecting  it  with  the  internal  jngHlar,  ali">  traversing  tit 

fland.  It  i.t  iravorsed,  from  before  backwards,  by  llie  facial  nerve  nod  Ju 
ranohc",  which  emerge  at  its  anterior  border ;  the  great  auricular  iien'e  ptercN 
the  gland  to  join  the  fecial,  and  the  temporal  brnnch  of  the  inferior  max illirr 
Dcrve  lies  above  tho  upper  part  of  the  gland.  The  internal  carotid  arleiy  ni 
internal  jugular  vein  lie  close  to  ita  deep  surface. 

Stcno's  duct,  the  duel  of  the  parotid  gland,  is  about  two  inches  and  a  katf  ii 
length.     It  commcuees  upon  tho  inner  surface  of  the  chock  by  a  email  orifiet; 
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opposite  the  second  molar  tooth  of  the  upper  jaw ;  running  obliquely  for  a  A(*t 
distance  beneath  the  mucous  membrane,  it  pierces  the  Buccinator  muscle,  loJ 
crosse.4  the  Ma-iseler  to  the  anterior  border  of  the  gland,  in  the  auhstanMrf 
which  it  subdivides  into  numerous  branches,  Tho  direction  of  the  dud  cor* 
sponds  to  a  line  drawn  across  the  face  about  a  fin^r's  breadth  below  the  a/go^ 
from  the  lower  part  of  the  concha  to  midway  between  tho  free  margm « 1^ 
upper  lip  and  the  ala  of  the  nose.  While  crossinjj  tho  Masscler,  it  recei«s  ** 
duct  of  A  small  detached  portion  of  the  gland,  tocia  parotuOa,  which  occafflOO*"? 
exists  as  a  separate  loVw,  jvi*!  beneath  tho  zygomatic  arcb.    The  parotid  doct » 
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use,  of  considerable  thickness,  and  its  canal  is  about  tbe  size  of  a  crow-quill ;  it 
tsists  of  an  external  or  fibrous  coat,  of  (»>iisiderable  density,  containing  con- 
3tile  Sbrea,  and  of  an  internal  or  mucous  coat,  lined  with  columnar  epithetiuni. 
f^esaela  and  Nerves.  The  arteries  supplying  the  parotid  gland  are  derived  from 
external  carotid,  and  from  the  branches  of  that  vessel  in  or  near  its  substance. 
&  veins  follow  a  similar  course.  The  lymphalics  terminate  in  the  superficial 
1  deep  cervical  glands,  passing  in  their  course  through  two  or  three  lymphatic 
xxds,  placed  on  its  surface  and  in  its  substance.  The  nerves  are  derived  from 
:  carotid  plexus  of  the  sympathetic,  the  facial,  superficial,  temporal,  and  great 
-icular  nerves. 

rhe  Submaxillary  gland  is  situated  below  the  jaw,  in  the  anterior  part  of  the 
>maxillary  triangle  of  the  neck.  It  is  irregular  in  form,  and  weighs  about  two 
Lcbms.  It  ia  covered  by  the  integument,  Platysma,  deep  cervical  fascia,  and 
I  body  of  the  lower  jaw,  corresponding  to  a  depression  on  its  inner  surface, 
i  lies  upon  the  Mylo-byoid,  Hyo-glosaus,  and  Stylo-glossus  muscles,  a  portion 
the  gland  passing  beneath  the  posterior  border  of  the  Mylo-hyoid,  In  front  of 
is  the  anterior  belly  of  the  Digastric ;  behind,  it  is  separated  from  the  parotid 
tnd  by  the  stylo-maxillary  ligament,  and  from  the  sublingual  gland  in  front  by 
s  Mylo-hyoid  muscle.  The  ^cial  artery  lies  in  a  groove  in  its  posterior  and 
per  border, 

Wharton's  duct,  the  dttct  of  the  suhTnaxillary  gland,  is  about  two  inches  in 
igth,  and  its  walla  much  thinner  than  those  of  the  parotid  duct.  It  commences 
'  a  narrow  orifice  on  the  summit  of  a  small  papilla,  at  the  side  of  the  frainum 
igUiB.  Passing  between  the  sublingual  gland  and  the  Genio-hyo-glossus  mus- 
!,  it  runs  backwards  and  outwards  between  the  Mylo-hyoid,  and  the  Hyo-glossus 
d  Genio-hyo-glossus  muscles,  and  beneath  the  gustatory  nerve,  to  the  deep  por- 
•n  of  the  gland,  where  it  divides  into  numerous  branches. 

Vessels  and  Nerves.     The  arteries  supplying  the  submaxillary  gland  are  branches 

the  ficial  and  lingual.  Its  veins  follow  the  course  of  the  arteries.  The  nerves 
s  derived  from  the  submaxillary  ganglion,  from  the  mylo-hyoid  branch  of  the 
rerior  dental,  and  from  the  sympathetic. 

The  Suhlingual  gland  is  the  smallest  of  the  salivary  glands.  It  is  situated 
Death  the  mucous  membrane  of  the  floor  of  the  mouth,  on  either  side  of  the 
enum  lingu»,  in  contact  with  the  inner  surface  of  the  lower  jaw,  close  to  the 
tnphysis.  It  is  narrow,  flattened,  in  shape  somewhat  like  an  almond,  and 
iighs  about  a  drachm.  It  is  in  relation,  ahove,  with  the  mucous  membrane; 
%w,  with  the  Mylo-hyoid  muscle ;  in  front,  with  the  depression  on  the  side  of 
B  symphysis  of  the  lower  jaw,  and  \»-ith  its  fellow  of  the  opposite  side ;  behind, 
th  the  deep  part  of  the  submaxillary  gland ;  and  internally^  with  the  Genio- 
'o-glossus,  from  which  it  is  separated  by  the  lingual  nerve  and  Wharton's  duct. 
*  excretory  ducts  {ductus  Biviniani),  from  eight  to  twenty  in  number,  open  sepa- 
tely  into  the  mouth,  on  the  elevated  crest  of  mucous  membrane,  caused  by  the 
ojection  of  the  gland,  on  either  side  of  the  frienum  lingute.     One  or  more  join 

form  a  tube  which  opens  into  the  Whartonian  duct ;  it  is  called  the  duct  of 
iTtlioUne. 

Vessels  and  Nerves.  The  sublingual  gland  is  supplied  with  blood  from  the  sub- 
igual  and  submental  arteries.  Its  nerves  are  derived  from  the  gustatory. 
Stniclure.  The  salivary  are  conglomerate  glands,  consisting  of  numerous  lobe^ 
lich  are  made  up  of  smaller  lobules,  connected  together  by  dense  areolar  tissue, 
ssels,  and  ducts.  Each  lobule  consists  of  numerous  closed  vesicles,  which  open 
to  a  common  duct;  the  wall  of  each  vesicle  is  formed  of  a  delicate  basement 
ambrane,  lined  by  epithelium,  and  covered  on  its  outer  surface  with  a  dense  capil- 
ry  network.  In  the  submaxillary  and  sublingual  glands,  the  lobes  are  larger 
id  more  loosely  united  than  in  the  parotid. 
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ORGANS   OF   DIGESTION. 


The  Pharyxx. 

The  Pharynx  ia  that  part  of  tho  alimonlarv  caniil  which  ia  placed  bchbd  lh< 
Doee,  mouth,  and  larynx.  It  is  a  musculo-mcnibrunouA  mc,  somcwhnt  conical  ii 
Jbrm,  with  the  hose  upwariis,  and  the  upt;x  downwunlM,  vxtuoding  fn>m  the  uoJer 
florTace  of  the  skull  to  the  cricoid  cartilagu  in  front.  Mid  tlic  lifth  cvrvical  Tcrtehn 
behind. 

The  pharynx  is  about  four  inchi's  nnd  n  half  in  length,  and  broitder  in  ib( 
transverse  than  in  the  anicro-poslerior  dinmt;U;r.  Its  grvatort  brwwilh  is  oppoatt 
the  comua  of  the  hyuid  huiie;  it»  nnrrowust  point  at  its  lenninutioo  in  tk 
o-sophiiKus.  It  i*  limited,  wiow,  by  the  basilar  process  of  the  occipital  boot; 
bclou;  it  is  continuous  willi  this  tesopbagus;  jmslerinrly,  it  is  connected  by  looe 
areolar  tissue  with  the  cepvi<Mil  portion  of  the  vertebral  eoluinn,  and  the  Loop 
colli  and  Recti  capitis  nntici  mnKoles;  anteriorly,  it  in  iiioomplete,  and  \i  atladwl 
in  8accei>ition  lo  the  internal  pterygoid  plate,  the  pterygo-maxillary  ligan)eot.de 
lower  jaw,  the  tongue,  hyoid  bone,  and  lar\TJX;  laterally,  it  is  oonnei'led  to  tfct 
etyloid  pKiceasea  and  their  musclea,  and  is  in  contact  with  the  connnon  ini 
internal  carotid  arteries,  the  internal  jugular  veins,  and  the  eighth,  ninth.  »i»I 
sympathetic  nerves,  and,  above,  with  a  small  ^art  of  the  Internal  ptcry^ 
rouselea. 

It  has  seven  openings  communiuating  with  it ;  the  two  postciior  oarcs,  iLa  t*D 
Eustaehiiin  tubes,  the  mouth,  larynx,  uiid  oesophagus. 

Tlie  pMtrrinr  n«7vir  nrc  the  two  liirge  aperturvs  situated  at  tin  upper  pan  rf 
the  anterior  w:i!l  of  the  pharynx. 

The  two  K'uittKhian  Htlies  open  one  at  each  x\t\o  of  the  upper  part  of  the  phuyni 
at  the  back  part  of  the  infenor  meatus.  Betow  the  na»al  ii^^ae  are  the  poMorwr 
surface  of  the  soft  pnlnte  and  uvula,  the  large  aperture  of  the  mouth,  the  baatii 
the  tongue,  the  epiglottis,  and  the  cordil'onn  opening  of  the  larynx. 

Tlie  a-sopha^l  opening  is  the  lower  contracted  |)(>rtion  of  the  pharynx. 

Slnicdire.  The  pharynx  is  composed  of  three  coats;  a  mucous  coat,  a  moscalit 
layer,  and  a  fibrous  coat. 

The  fibrous  coal  is  situated  between  the  mueoua  and  muscular  layers,  aad  '» 
called  the  pfiari/nijmt  apfmnirmit.  It  is  thick  above,  whore  the  uueoular  SbM 
are  wanting,  iind  lirmly  connected  to  the  basilar  process  of  the  oeeipital  and  pdnw 
portion  iif  the  temporal  bones.  As  it  descends;  it  diminishes  in  ihicknese,  u>i  u 
grndiiftlly  lo!<t. 

The  muc.o»»  coat  is  continuous  with  that  lining  the  Eustachian  tubes,  the  aare 
tlie  mouth,  and  the  larynx.  It  i.i  covered  by  columnar  ciliated  epithvlium.ask* 
down  as  a  level  with  the  floor  of  the  nares ;  below  that  point,  it  ia  of  tbu  aqtunM 
variety. 

The  muacutar  eoat  has  been  already  described  (p.  262). 

The  phnri/ngeal  gitxnds  are  of  two  kinds,  the  simple  or  compound  foIUcol* 
which  ore  Ibuudin  considerable  numbers  beneath  the  mucous  membrane,  tbniaj^ 
out  the  entire  pharyn-x;  and  the  racemose,  which  are  especially  numcrouatfUi 
upper  part  of  the  pharynx,  and  form  a  thick  layer,  across  the  Uack  of  tbo  ' 
between  the  two  Kuataohiau  tubes. 


The  (Esophagus. 


The  (Esophagus  is  a  membranoiu  canal,  about  nine  inches  in  length,  exteB^if 
iVom  the  pliarynx  to  the  stomach.  It  commences  at  the  lower  oorder  of  *• 
cricoid  cartilage,  opposite  the  finii  cervical  vertebra,  deso>:n<bj  along  tbo  ftonl^ 
Ihc  spine,  through  the  posterior  media»tiiium.  piuisai  through  the  I>iaphrag>B-<^ 
entcnng  the  abdomen,  terminates  at  the  cardiac  orifice  of  tlie  stomach,  oppoattll* 
ninth  dorsal  vertebra.  The  general  diry^tion  of  the  awopliagu.-*  is  verttcal ;  M* 
presents  two  or  three  slight  curvatures  in  its  course.     At  its  commenoenicot.  ii  >* 


in  the  mediAn  lin«:  bnt  it  inc-liHo^  to  tltc  lcl\  side  ut  tlic  root  of  the  necl^ 
odually  pAsaea  to  the  iiiidille  line  ogiiin,  and,  tiiiully.  ogtiin  Ji-riukv<  to  ttie  left,  oa 
passes  forwards  to  the  a-sophagpaJ  opuiiiiig  of  ilie  ]>ia|ilirajnri.  Tliu  a--40phagas 
BO  presents  an  an tero- posterior  tlexure,  corresponding  to  tJie  curvature  of  the 
Tvinal  and  tborocic  portions  of  tho  spine.  It  is  the  uarroweat  part  of  the  ali- 
eDt«ry  csiial,  Wing  luosl  cotitmctcd  at  its  conunoncement,  and  at  tbu  point  whcro 
pssseA  through  Xhts  Dinphrugm. 

lUhtitm.  In  tlie  nf^k.  the-  waopbagns  ib  m  relation,  tn/ronl,  with  the  trachea; 
mi,  at  the  lower  |>;irt  of  the  necK,  where  it  prujuete  to  tlie  lvf\  side,  witli  Uid 
hyroid  gland  and  liioracic  duct;  hi-himl.  it  reste  upiMi  the  verlubral  column 
M  Loogus  colli  muitcie ;  on  each  aiiie,  it  ijj  in  relatloD  with  the  common  caA)lid 
naj  (especially  the  left,  or  it  incline:*  to  that  side^  and  part  of  tlie  lalerid  lobes  of 
Iwtoyroid  gland ;  tho  recurrent  laryngeal  nerved  ascend  oet  ween  it  and  the  trachea. 

In  the  thomx,  it  is  at  drst  situated  a  little  to  the  letl  of  the  median  line :  it 

Eacroaa  the  left  side  of  the  transversa  part  of  the  aortic  arch,  descends  ia 
Mterior  inedi^LStiuum,  along  tho  right  side  of  tho  aorta,  until  near  tho 
regin,  where  it  posses  in  front  and  a  little  to  the  left  of  this  vessel,  prcvioiu 
D  ffltenng  the  uhdotncn.  It  is  in  relation,  in  front,  with  the  trachea,  the  arch 
>f  the  aorta,  the  left  bronchus,  and  the  posterior  surfucc  of  the  pericardium; 
Wi'iMt  it  rests  ujKin  the  vertebral  column,  the  Longus  colli,  and  the  inlercosial 
rewcU;  below,  near  the  Diaphragm,  upon  the  front  (if  the  aorta;  lultralty, 
kis  covered  by  the  plenrip;  the  vena  ozygos  mojor  !ie«  on  tho  right,  and  the 
HBoendin^  aorta  on  the  left  side.  The  pneumogoslric  nerves  desci;nd  in  close 
iontact  with  it,  tho  right  nerve  passing  down  bohiad,  and  the  left  nerve  in  front 
if  it 

SuT^'ral  Anatfym^,  Th^  relations  of  the  (e«opIift^s  are  of  eenuMGralile  prnctlcal  Inleraat  Ut 
m t'argf'-n.  as  h<i  m  frc(|iii'nll^v  roqiiiivd.  lo  cased  of  flrictnro  of  this  tnbc,  lo  dilute  ibe  citDnl  hy 
>  ItDneip,  whi'n  it  Woomi'ii  n(  importuncr  thnl  it«  ilirvntinn  and  rvktinni  to  lurronuiliog  parlM 
lliuiilu  be  n-nn'mhcn^d.  In  t'airt  of  mnliKnonl  iJiBprin-  of  iho  (rBii|>Iin)(ii"-  whrrc  il»  tissnoa  iinwi 
jfcome  nofteiii'd  from  itifillntUm  of  lln;  muftiiil  di-]M»ii.  Ihf  (fn-ali-iil  i:ure  is  teiiuiMti-  in  dirnrlint; 
M  boD^ie  thruu^li  ihv  nirk-turetl  pnrl.  us  u  fiilae  ]Kk3Bii)ci>  may  ensilj  be  mode,  uuii  ihc  iiiBtrumi-ut 
■17  pM*  into  the  mcTiliadtinuiu.  or  mio  one  or  the  othur  plearul  vavity,  or  ev«u  into  the  peri- 
led I  nm. 

Th*  ntuiicnt  »hon!d  also  rctni'mbrr  thnt  contniclion  of  llii>  (rsophnjru*,  nnd  ronsequpnl  gjtnp- 
Mw  of  BlrK'ture.  are  cicfiuiiciui.ll;-  proJufinl  by  un  uucmnsin  cjI'  sciiic  port  of  llio  iiorln  prmwing 
i|>un  this  lube.  In  ^iitrti  a  civt',  IhL-  puHu;^-  uf  n  liuufrte  could  only  Imsleu  the  fcitul  Istiiie. 
■ItoccMioD-'klly  hnpppua  thiit  u  fDrvicn  bixly  becomeni  impactcil  in  the  a'Si'iihtiunc.  which  enn 
■taBHtbroUKht  upwards  nnr  inoii?'il  <lownwi>nl)i.  When  nil  (>rdin:kry  mciinn  (in  il*  rrniovftl 
MMbI.  excision  IS  lhi>  only  rrsonrcc  'I'bii,  of  coursr,  ciio  only  lie  prrfomii'il  whrii  it  is  not 
Kli)W  down.  If  lh«  rori'iitn  body  is  allowed  to  remain,  fxtmnivp  inlliunmiiiion  nud  ulcifration 
*  ll>c  (Muphagus  mill'  eosuf.  In  onc^  cme  nilh  which  I  am  uc(|aiuiil<'il.  the  torei^  body  iilll- 
lately  pen.'trntpcl  ihc  inTerTtrrtebriil  sulisumco,  Hod  destruyed  life  by  iuHummutiun  of  (he  mem- 
ttaii  aud  mbiiianpi'  of  ihn  cord. 

Tlie  oiHTolicin  of  n.-iophsKotoiny  is  thus  pcrfomiPd  : — 7^"*  palieol  lipinp  pinord  upon  hin  bank, 
Th  ibi?  ht'ail  snd  nhuuldcri  sli)ihlly  dc^vutod,  an  ini  ision.  nbont  fonr  inc  hcs  in  Ic-nirih,  *lnmld  lie 
lull-  on  till'  left  »idtf  of  the  Iniclica.  from  the  thyroid  rnrtilngp  downwiirda,  dividiiif;  tlw  skiu  a.a4 
nlnma.  Tho  ed)rc*  of  llie  wound  bein^  iM;panU(.-d.  the  Omo-hyoid  nititcle  nud  ihc-  fibres  of  the 
iMio-hyoid  sod  :jtemi>lhyroi<l  muscles  mnst  lie  drawn  iuwnrds;  the  shiwlh  of  tho  carotid 
tNtb  bcinir  exposed  should  he  drnwn  oiitwnnls.  tind  n'Uined  in  ibnt  poiitiiin  bv  reirnctorx;  thft 
tepba^S  will  tliea  be  tr\pD!ied.  and  should  be  divided  over  llie  (orei)rn  body,  wliich  ihoiild  then 
I  Rttovcd.  Oreat  care  U  necessary  to  avoid  wounding  the  thyroid  vemels,  the  thyroid  giaui, 
U  tite  Uryngeol  Dorves. 

Sirueture.  The  oesophagiw  has  three  coat* ;  an  external  or  muscular,  a  middle 
r  cellular,  and  an  internal  or  mucous  coat. 

Tho  tnunru^  coai  is  cmnposed  of  twcj  planes  of  fibres  of  considerable  thick- 
CM,  an  external  longitudinal  and  an  interna!  circular. 

The  longittidinat  jU/ra  are  arranged,  .it  the  commencement  of  the  lube,  in 
me  &sciculi ;  one  in  front,  which  is  attached  to  the  vertical  ridge  on  the  jwstcrior 
Br&oe  of  the  cricoid  cartilage,  and  one  at  each  side,  continuous  willt  the  fibres 
I  the  Inferior  constrictor;  as  they  det^cend  they  blend  together,  and  form  a 
ttiform  layer,  which  covers  the  outer  surface  of  tho  lube. 
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ORGANS  OP  DIGESTION. 


Tlie  eireufar  JiOrea  are  conlinufUJa  above  with  the  Inferior  con»tric1oT!j 
direction  ia  transverse  at  tlie  upper  and  lower  parta  of  the  tube,  but  oblii] 
the  central  part. 

The  muscular  fibres  in  the  upper  part  of  the  cpsophagus  arc  of  n  iwl « 
and  consist  chiclly  of  the  striped  varii^y ;  but  bvlow,  tutijr  oonstxt  catiruly 
involuutary  muscular  tibru. 

The  cellular  coat  couoocts  loosclj  the  miicous  ADd  muscular  ooAts. 

The  mucous  coat  is  thick,  of  «  rwldish  «>lor  above,  and  pale  below, 
loosely  connected  with  tlie  uniiicular  oout,  and  diHjHjffed  in  longitudinal  pi 
which  disap]>ear  on  distension  of  llie  Inhe.  Iw  surface  is  studded  with  mil 
papilla;,  and  it  is  covered  throughout  witli  a  thi«k  layer  of  nquamous  epitfc 

Tho  ixsopha<}fal glands  are  numerous  small  comjtound  glands,  scatterea  \ 
out  the  tuoo ;  they  arc  lodged  in  the  submucous  tissue,  aud  open  upon  the i 
by  a  long  exuretory  duct.  They  are  moat  numerous  at  the  lower  part  of  tha 
where  they  form  a'ring  round  tho  cardiac  orifice 

The  Abdomen. 

The  Abdomen  is  the  largest  cavity  of  the  trunk  of  the  body,  and  is 
below,  from  the  pelvic  cavity  by  the  brim  of  the  pelvis.  It  is  of  an  oval  fom^ 
extremities  of  the  oval  being  dircct^jd  upwards  and  downwards ;  it  is  wider  A 
than  below,  and  measures  mure  in  the  vertical  than  in  the  tnutiiversc  du 

Fig.  331. — Tlif  Ki'fii'm"  of  llic  AV«ii>iii"ii  »ii<l  lli^ir  C'auIeoU. 
(Edjju  uf  Costiil  Carlil>t,'ua  iu  doltwl  outlliw.) 
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Boundaries.    It  is  hounded,  in /rtml  and  tit  the  Mtdts.  by  the  lower  riH' 
Tran»vers.ile3  muscles,  and  venter  ilii ;  brhirui,  by  the  vertebral  column,  wi  'j 
i'lKUB  and  Quadrati  lumborum  muaclea;  cdtove,  by  the  Diaphragm;  MtK^bTi 
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pelvis.  The  mnscles  forming  the  boundftries  of  this  cavity  are  lined 
inner  surface  by  a  layer  of  fascia,  difterently  named  according  to  the 
ih  it  is  attached. 

ty  contains  the  greater  part  of  the  alimentary  canal,  aome  of  the 
rgans  to  digestion,  the  liver,  pancreas,  and  spieen,  and  the  kidneys 
enal  capsules.  Most  of  these  structures,  as  well  as  the  wall  of  the 
lich  they  are  contained,  are  covered  by  an  extensive  and  complicated 
brane,  the  peritoneum. 

lures  found  in  the  walls  of  the  abdomen,  for  the  transmission  of 
)  or  from  it,  are  the  umbilicus,  for  the  transmission  (in  the  fcetus)  of 
il  vessels;  the  caval  opening  in  the  Diaphragm,  for  the  transmission 
ior  vena  cava ;  the  aortic  opening,  for  the  passage  of  the  aorta,  vena 
thoracic  duct;  and  the  oesophageal  opening,  for  the  cesophagus  and 
ric  nerves.  Below,  there  are  two  apertures  on  each  side ;  one  for  the 
be  femoral  vessels,  and  the  other  for  the  transmission  of  the  spermatic 
male,  and  the  round  ligament  in  the  female. 

For  convenience  of  description  of  the  viscera,  as  well  as  of  reference 
id  condition  of  the  contain^  parts,  the  abdomen  is  artificially  divided 
regions.  Thus,  if  two  circular  lines  are  drawn  round  the  body,  the 
with  the  cartilages  of  the  ninth  ribs,  and  the  other  with  the  highest 
crests  of  the  ilia,  the  abdominal  cavity  is  divided  into  three  zones,  an 
Idle,  and  a  lower.  If  two  parallel  lines  are  drawn  from  the  cartilage 
h  rib  on  each  side,  down  to  the  centre  of  Poupart's  ligament,  each  of 
is  subdivided  into  three  parts,  a  middle  and  two  lateral. 
lie  region  of  the  upper  zone  is  called  the  ipigaslric  (litt,  over,  and 
jmach);  and  the  two  lateral  regions,  the  right  and  kft  hypochondriac 
and  latSpoi,  the  cartilages).  The  central  region  of  the  middle  zone 
lical;  and  the  two  lateral  regions,  the  righi  and  left  lumbar.  The 
m  of  the  lower  zone  is  the  hypogastric  or  puhic  region ;  and  the  lateral 
the  right  and  k/t  inguinal  The  parts  contained  in  these  difierent 
the  following  (fig.  331):— 


pochondriac. 

t  lobe  of  the 
;  gall-bladder, 
mm,  hepatic 
e  colon,  upper 
right  kidney, 
pra-renal  cap- 


Lurribar. 
5  colon,  lower 
right  kidney, 
involutions  of 

testines. 


Tnguina.1. 

im,  appendix 
and  spermatic 


Epigastric  Region. 
The  middle  and  pylo- 
ric end  of  the  stomach, 
left  lobe  of  the  liver  and 
lobus  Spigelii,  the  hepa- 
tic vessels,  cceliac  axis, 
semilunar  ganglia,  pan- 
creas, parts  of  the  aorta, 
vena  cava,  vena  azygos, 
and  thoracic  duct. 

Umbilical  Region. 
The  transverse  colon, 
part  of  the  great  omen- 
tum and  mesentery,  trans- 
verse part  of  the  duode- 
num, and  some  convolu- 
tions of  the  jejunum  and 
ileum. 

Sypogaatric  Region. 

Convolutions  of  the 
small  intestines,  the  blad- 
der in  children,  and  in 
adults  if  distended,  and 
the  uterus  during  preg- 
n.incy. 


Left  Hypochondriac. 

The  splenic  end  of  the 
stomach,  the  spleen  and 
extremity  of  the  pancreas, 
the  splenic  flexure  of  the 
colon,  upper  half  of  the 
left  kidney,  and  left  su- 
pra-renal capsule. 


Left  Lumiar. 
Descending  colon,  lower 
part  of  left  kidney,  and 
some  convolutions  of  the 
small  intestines. 


Left  Inguinal. 
Sigmoid  flexure  of  the 
colon,    ureter,   and    sper- 
matic vessels. 


no 


ORGANS  OP  DIGESTION. 


TnK  Pkritoskuu. 


Tbc  Pcritwiemii  (nipn-mur,  to  fxlmd  arouiuf)  is  a  serous  membrane,  and,  lib 
all  m*:uibraii«»  or  ilun  ck^  a  shut  xuo.  lu  ihu  female,  bowcvor,  it  is  sot 
oomplotcly  claiod,  the  Fallopian  tubiw  coiiitimiiiiMting  with  it  by  their  fnt 
extremities;  and  thus  the  serous  membrane  is  continuom  with  luetr  muooa 
lining. 

The  peritoneum  partially  invests  all  the  viscera  contained  in  tJie  nbdominni  kiit 
pclvie  cnvities,  fonntnjf  the  visoenil  layer  of  iho  membrane ;  it  i»  then  rcflnttJ 
upon  the  inlemai  surface  of  the  parietes  of  these  caviiie*,  forminz  the  parieu! 
layer.  {Fig.  882.)  The  free  surfatt  of  the  peritoneum  is  Kmoutb,  moist,  aai 
covered  by  a  thin,  swuiamoua  epithelium;  its  aflacJifi  mtr/am  is  rougli,  b«6j 
connected  to  the  viscera  and  inner  surface  of  the  parietes  hy  means  of  areolw 
tiasue,  called  the  sul-peritonfat  areolar  tUsw.  The  parietal  imrtion  is  loosdf 
connected  with  the  fiiscia  lining  the  abdomen  and  pelvis ;  but  more  cloeely  to 
^e  under  surface  of  the  Diaphragm,  and  in  the  middle  tine  of  the  abdomen. 

In  order  to  truce  the  reQevtions  of  Ihii;  membrane  (the  abdomen  having  b«a 

Pig.  33S> — TliB  BaQiiiiilniiit  of  t1ii-  Pprilniiciini,  u  s«en  In  a  voHinl 
tJavliouul  tli«  AUlouieii. 
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E"*,?^*"^'^'  *''*  ''^"'^  atoul'l  tie  raised  and  snmwrtcct  in  that  position,  and  the  i 

"Hbuld  be  deprcHicd,  when  a  thin  membranous  layer  is  seen  paa«Rg  Iroo  tt* 

transverse  fissure  of  the  liver,  to  the  upper  bonier  of  the  stomach ;  tliis  i*  '^ 

Icstfr  or  yiulrv-hrjialic  omnttum.     It  consists  of  two  tlna,  Mellcate  larera  of  [■**" 

l^rncum,  un  aulcrVoi  &u4  tn  ^ueluriot,  betw-oeu  which  arc  eoutaiuod  the  bepli* 
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vessels  and  nerves.  Of  these  two  layers,  the  anterior  should  Brat  be  traced,  and 
thea  the  posterior. 

The  anterior  layer  descends  to  the  lesser  curvature  of  the  stomach,  and  covers 
its  anterior  surface  as  far  as  the  great  curvature ;  it  descends  for  some  distance  in 
front  of  the  small  intestines,  and,  returning  upon  itself  to  the  transverse  colon, 
forms  the  external  layer  of  the  great  omentum;  it  then  covers  the  under  surface 
of  the  transverse  colon,  and,  passing  to  the  back  part  of  the  abdominal  cavity, 
forms  the  inferior  layer  of  the  transverse  mesocolon.  It  then  descends  in  front  of 
the  duodenum,  the  aorta,  and  vena  cava,  as  far  as  the  superior  meseateric  artery, 
along  which  it  passes  to  invest  the  small  intestines,  and,  returning  to  the  vertebral 
colamn,  forms  the  mesentery;  whilst,  on  either  side,  it  covers  the  ascending  and 
descending  colon,  and  is  thus  continuous  with  the  peritoneum  lining  the  walls  of 
the  abdomen.  From  the  root  of  the  mesentery,  it  descends  along  the  front  of  the 
spine  into  the  pelvis,  and  surrounds  the  upper  part  of  the  rectum,  which  it  holds 
ID  its  position  by  means  of  a  distinct  fold,  die  Tnesoreclum.  Its  course  in  the  male 
and  female  now  differs. 

In  the  maU,  it  forms  a  fold  between  the  rectum  and  bladder,  the  recto-vesical 
fold,  and  ascendsover  the  posterior  surface  of  the  latter  organ  as  far  as  its  summit. 

In  the  female,  it  descends  into  the  pelvis  in  front  of  the  rectum,  covers  a  small 
port  of  the  posterior  wall  of  the  vagina,  and  is  then  reflected  on  to  the  uterus,  the 
fundus  and  body  of  which  it  covers.  From  the  sides  of  the  uterus,  it  is  reflected 
on  each  side  to  the  wall  of  the  pelvis,  forming  the  broad  ligaments ;  and  from  its 
anterior  surface  it  ascends  upon  the  posterior  wall  of  the  bladder,  as  far  as  its 
summit.  From  this  point  it  may  be  traced,  as  in  ^he  male,  ascending  upon  the 
anterior  parietes  of  the  abdomen,  to  the  under  surface  of  the  Diaphragm ;  from 
which  it  IS  reflected  upon  the  liver,  forming  the  upper  layer  of  the  coronary,  and 
the  lateral  and  longitudinal  ligaments.  It  then  covers  the  upper  and  under  sur- 
faces of  the  liver,  and  at  the  transverse  fissure  becomes  continuous  with  the 
anterior  layer  of  the  lesser  omentum,  the  point  from  whence  its  refiection  was  ori- 
ginally traced. 

The  posterior  layer  of  the  lesser  omentum  descends  to  the  lesser  curvature  of 
the  stomach,  and  covers  its  posterior  surface  as  far  as  the  great  curvature;  it 
then  descends  for  some  distance  in  front  of  the  small  intestines,  and,  returning 
upon  itself  to  tlie  transverse  colon,  forms  the  internal  layer  of  the  great  omentum ; 
it  covers  the  upper  surface  of  the  transverse  colon,  and,  passing  backwards  to  the 
Bpine,  forms  the  upper  layer  of  the  transverse  mesocolon.  Ascending  in  front  of 
the  pancreas  and  crura  of  the  Diaphragm,  it  lines  the  back  part  of  the  under  sur- 
face of  this  muscle,  from  which  it  is  reflected  on  to  the  posterior  border  of  the  liver, 
forming  the  inferior  layer  of  the  coronary  ligament.  From  the  under  surface  of 
the  liver,  it  may  be  traced  to  the  transverse  fissure,  where  it  is  continuous  with 
the  posterior  layer  of  the  lesser  omentum,  the  point  from  whence  its  reflection  was 
originally  traced. 

The  space  included  in  the  reflections  of  this  layer  of  the  peritoneum  is  called 
the  leaser  cavity  of  ilie  peritoneum  or  cavity  of  the  great  omentum.  It  is  bounded,  m 
front,  by  the  lesser  omentum,  the  stomach,  and  the  descending  part  of  the  great 
[jmentum ;  behind,  by  the  ascending  part  of  the  great  omentum,  the  transverse 
3olon,  transverse  mesocolon,  and  its  ascending  layer ;  above,  by  the  liver;  and 
below,  by  the  folding  of  the  great  omentum.  This  space  communicates  with  the 
^neral  peritoneal  cavity  through  the  foramen  of  Winslow,  which  is  situated  be- 
hind the  right  free  border  of  the  lesser  omentum. 

The  foramen  of  Winslow  is  bounded  in  front  by  the  lesser  omentum,  inclosing 
the  vena  ports  and  the  hepatic  artery  and  duct ;  behinS,  by  the  inferior  vena  cava ; 
:ibove,  by  the  lobus  Spigelii ;  below,  by  the  hepatic  artery  curving  forwards  from 
the  coeliac  axis. 

This  foramen  is  nothing  more  than  a  constriction  of  the  general  peritoneal 
cavity  at  this  point,  caused  by  the  hepatic  and  gastric  arteries  passing  forwards  from 
the  coeliac  axis  to  reach  their  respective  viscera. 
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The  viscera  tlms  sbows  to  be  almoAt  entirely  iarestod  by  peritonenm  are  ilw 
liver,  stomach.  si>)«;ii,  llnil  poriion  of  duodeiiuiii,  jejunum,  and  ileuin,  traBsvene 
colon,  sigiiiuid  flexure,  upper  end  of  rectum,  utenia,  and  ovariei 

Tliuiw  vi^era  partially  covered  by  it  are  the  descending  and  transverse portiou 
of  the  duotlennm,  the  c»G«in,  the  ascondiDg  and  ^eacenditig  <»1pd,  the  middle  rwr- 
tion  of  the  rectum,  and  the  upper  part  of  the  vagina  and  [wstcrior  wail  of  the  W»j- 
der.  The  kidneys,  anpra-rcnid  capsules,  and  pancreas,  are  covered  by  this  mem- 
hrana  without  receiving  any  special  investment  from  it. 

The  lower  end  of  the  rectum,  the  neck,  I>ut7(.',  andnntenorsuHhccortbebladiitr, 
and  the  lower  part  of  llic  vuginn,  luu'C  no  i>cril<iu«ftl  iuvotmvnt, 

Jsiimcrous  folrU  arc  formed  by  lliw  pi*ntun«um,  exteD<liiig  between  tlte  T»tw« 
jOT^ns.  Tlie.ic  wsrve  to  tiold  them  in  pttsition,  and,  at  tl»e  same  time  tnclow  iIk 
TOWcl.t  and  nerveit  proceeding  to  ea<:h  part.  Some  of  tlie  folds  are  called  Hji- 
menis,  from  their  8erving  to  support  the  oreana  in  position.  Others,  wbitb 
cosnect  ecrtain  parts  ot  the  intestine  with  the  alxlominal  wall,  constitute  the 
mesen/mw;  and,  lastly, those  are  called  omatta,  which  proceed  from  ouo  visciMU 
another. 

The  LlOAMSXTs,  formed  by  folds  of  the  peritonenm,  include  those  of  tl»o  jns, 
spleen,  bhuldcr.  and  uterus.     Thoy  are  described  with  their  respective  organs 

The  Omkn'ta  arc  lliule.^er  or  gastro-hcpatio  omcutuin,tbe  great  or  gastnKOiil 
omentum,  and  tlio  ga8tro-(<plo»ic  omentum. 

The  fr-sitr  amentum  {fjaalm-hepatir)  is  the  diiplioalurA  vhioh  extends  between 
the  tr-insverse  fissure  of  the  liver,  and  the  lesser  curvature  of  the  stonnach.  It  if 
extremely  lliin,  and  consists, «»  before  said,  of  two  layers  of  peritoneum.  At  Ibc 
Icll  border,  its  two  layers  pass  on  to  tha  end  of  the  Ge^aophagus;  but,  at  the  ri^ 
border,  where  it  is  free,  they  are  continuous,  and  form  a  iree  rounded  marga, 
which  contains  between  its  layers  the  hepatic  artery,  the  duetus  communis  ehoV 
dochus,  the  ijortal  vein,  lympiintic^  and  hepatic  plexus  of  nervw ;  all  these  stew- 
turcs  being  inclosed  in  loose  areolar  tissue,  called  OlUsnns  capmU. 

The  grtat  omcntitm  (f/asCro-coUc)  16  the  largest  peritoneal  fold.  It  consiMs  <tf 
four  liiyers  of  peritoneum,  two  of  which  descend  from  the  stomach,  one  frocn  iti 
untt;riur,  the  otitor  from  its  posterior  surface;  these,  uniting  at  itfi  lower  bonlff; 
descend  in  front  of  the  ^inall  intestines,  as  low  down  as  the  pelvis;  nod  the  sama 
two  ascend  n^ftin  as  fnr  mt  tlio  transverse  colon,  where  they  8C{>aratc  and  inck« 
that  part  of  tlie  iiiiesiiiio.  'I'heso  separate  layer*  may  be  L-a«ily  demonstrated  il 
the  young  subject;  but  in  the  adult,  they  are  more  or  U^ts  in.'«epar»bly  bleodoL 
The  Ictl  border  of  the  great  omentum  in  continuous  with  the  ga.-<tro-splenic  ooiOh 
turn:  its  right  border  extends  as  far  only  as  the  duodenum.  The  great  omenMB 
is  usuaUy  tuiti.  presents  a  cribriform  appearance,  and  always  contains  ftome  viipo* 
tissue,  wuich,  in  fat  subjects,  accumuutes  in  considerable  quantity.  Its  use  a^ 
pears  to  be  to  protect  the  intestine*  from  cold,  and  to  faeihtato  their  moveraent 
ujiou  each  otber  during  their  vermicular  action. 

The  ga-itro-itptanc  orrumlum  is  the  fold  which  connects  the  ooneave  Emr&ee  rf 
the  spleen  to  the  ail-tlrsac  of  the  stomach,  h«;iug  continuous  by  its  lower  bonkr 
with  the  grciiit  omentum.     It  contains  the  t^plenic  veexels  uod  tlic  vasa  brovis. 

The  Mkskstekiks  are  the  mesentery  pniper,  the  mcsooecnm,  the  osccndiii^ 
transverae,  and  descending   mesocolon,  tlie   sigmoid  mesocolon,  and   the  xowo- 
SKjtum, 

The  -mftentery  ((it»o»,  ttrin*),  so  called  from  being  connected  to   the  miililla, 
of  the  cylinder  of  the  smidl  intestine,  is  the  broad  fold  of  peritoneum 
connects  the  eonvohitions  of  the  jejunum  and  ileum  with  the  posterior  wall 
abdomeo.      Its  root,  the  part  connected  with  the  vertebra!  column,  is  i 
about  six  inches  in  length,  and  directed  obliquely  from  the  left  side  of  the 
lumbar  vertebra,  to  the  right  sacroiliac  syrnjihysis.     Its  intestinal  border  is  nrnd 
longer ;  anil  here  its  two  layers  iie])arato,  so  aj*  to  inclose  the  inteatioe^  and  fbm 
its  peritoneal  coat,     lis  breadth,  between  ilj«  vertehrrJ  and  )nt««Uiial  bonJffl.i* 
K  about  four  inches.     Its  upptr  border  is  oontiuuous  with  the  under  surface  of  llu 
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traTisverse  mesocolon ;  its  htoer  border,  with  the  peritonenm  covering  tlie  caMum 
SDil  ascending  colon.  It  servea  to  retain  the  small  inteetines  in  their  position, 
and  contains  between  its  layers  the  mesenteric  vessels  and  nerves,  the  lacteal 
vessels,  and  mesenteric  glanda. 

The  mesocxaim,  when  it  exists,  serves  to  connect  the  back  part  of  the  csecum 
with  the  right  iliac  fossa ;  more  frequently,  the  peritoneum  passes  merely  in  front 
of  this  portion  of  the  largo  intestine. 

The  ascending  metocoion  is  the  fold  which  connects  the  back  part  of  the  ascend- 
ing colon  with  the  posterior  wall  of  the  abdomen. 

The  descending  mesocolon  retains  the  descending  colon  in  connection  with  the 
posterior  abdominal  wall;  more  frequently,  the  peritoneum  merely  covers  the 
anterior  surface  and  sides  of  these  two  portions  of  the  intestine. 

The  transverse  mesocolon  is  a  broad  fold,  which  connects  the  transverse  colon 
with  the  posterior  wall  of  the  abdomen.  It  is  formed  of  the  two  ascending  layers 
of  the  great  omentum,  which,  after  separating  to  surround  the  transverse  colon, 
join  behind  it,  and  are  continued  backwards  to  the  spine,  where  they  diverge  in 
front  of  the  duodenum,  as  already  mentioned.  This  fold  contains  between  its 
layers  the  vessels  which  supply  the  transverse  colon. 

The  sigmoid  mesocolon  is  the  fold  of  peritoneum  which  retains  the  sigmoid 
flexure  in  connection  with  the  left  iliac  fossa. 

The  mesorectum  is  the  narrow  fold  which  connects  the  npper  part  of  the  rectum 
with  the  front  of  the  sacrum.     It  contains  the  hemorrhoidal  vessels. 

The  appendices  epiphica  are  small  pouches  of  the  peritoneum  filled  with  fat, 
and  situated  along  the  colon  and  upper  part  of  the  rectum.  They  are  chiefly 
appended  to  the  transverse  colon. 


The  Stomach. 

The  Stomach  is  the  principal  organ  of  digestion.  It  is  the  most  dilated  part 
of  the  alimentary  canal,  serving  for  the  solution  and  reduction  of  the  food,  which 
constitutes  the  process  of  chymiflcatioa.  It  is  situated  in  the  left  hypochondriac, 
the  epigastric,  and  part  of  the  right  hypochondriac  regions.  Its  form  is  irregularly 
conical,  curved  upon  itself,  and  presenting  a  rounded  base,  turned  to  the  leil  side. 
It  is  placed  immediately  behind  the  anterior  wall  of  the  abdomen,  above  the 
transverse  colon,  below  the  liver  and  Diaphragm.  Its  size  varies  considerably  in 
different  subjects,  and  also  according  to  its  state  of  distension.  When  moderately 
full,  its  transverse  diameter  is  about  twelve  inches,  its  vertical  diameter  about 
four.  Its  weight,  according  to  Clendenning,  is  about  four  ounces  and  a  half.  It 
presents  for  examination  two  extremities,  two  orifices,  two  borders,  and  two 
surfaces. 

Its  kft  extremity  is  called  the  greater  or  splenic  end.  It  is  the  largest  part  of  the 
stomach,  and  expands  for  two  or  three  inches  to  the  left  of  the  point  of  entrance 
of  the  oesophagus.  This  expansion  is  called  the  great  cul-de-sac  or  fundus.  It 
lies  beneath  the  ribs,  in  contact  with  the  spleen,  to  which  it  is  connected  by  the 
gastro-splenie  omentum. 

The  lesser  or  pyloric  end  is  much  smaller  than  the  preceding,  and  situated  on  a 
plane  anterior  and  inferior  to  it.  It  lies  in  contact  with  the  wall  of  the  abdomen, 
the  under  surface  of  the  liver,  and  the  neck  of  the  gall-bladder. 

The  oesophageal  or  cardiac  orifice  communicates  with  the  oesophagus ;  it  is  the 
highest  part  of  the  stomach,  and  somewhat  funnel-shaped  in  form. 

The  pyloric  orifice  communicates  with  the  duodenum,  the  aperture  being  guarded 
by  a  valve. 

The  lesser  cunxUurt  extends  between  the  oesophageal  and  cardiac  orifices,  along 
the  upper  border  of  the  organ,  and  is  connected  to  the  under  surface  of  the  liver 
by  the  lesser  omentum. 

The  greater  curvature  extends  between  the  same  points,  along  the  lower  border, 
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and  gives  nttachment  to  the  great  oiiittntum.    The  surfaces  of  Uie  organ 
limit^  by  tbcse  two  ourvalur«». 

Tbo  anttrior  tvr/acc  is  dircctutl  upwardM  nnd  forwnrds.  ni»l  i.t  in  relation  wHli 
the  Diaphragm,  the  under  surface  of  the  left  lobe  of  llw)  liver,  and,  in  the  epigii» 
trie  region,  with  the  obdominal  parictcs. 


Fif.  333. — TIm  Uuouub  MDOiltrine  of  llie  Stuiuauli  utiil  Duoilruam,  ntUi  ttia  BHo  I>d«U. 
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The  poaierior  mr/aai  is  directed  downward."*  and  backwiirdii,  and  i»  in  wlatiAi 
with  the  panore«D  nnd  great  vcstiaU  of  the  abdomen,  tho  crura  of  the  Diaphrsgrc. 
and  the  nntar  plexus. 

The  Rtomacn  i»  held  in  position  by  the  lesser  omcDtum,  which' extends  Inn 
the  transvi.'r:io  fissure  of  the  liver  to  ita  lesser  curvoturo,  and  by  a  fold  of  f*^ 
loneum.  which  passes  from  the  Diaphragm  on  to  the  ci-sojihngeal  end  uf  tk- 
Elomach,  tho  gaatro-phrcnic  ligament ;  this  constitutes  the  tnoiit  fixed  point  v(  ib^ 
stunuicb,  whilst  tho  pyloric  cod  and  gri:ater  curvature  are  tlie  moet  movable 
tMirts:  hence,  when  this  oigan  becomes  greatly  distended,  the  greater  curvatnn 
iM  directed  forwariK  whilst  the  unteriur  uud  posterior  surfaces  sro  dirL-cl«d,  ibe 
former  upwards,  iiud  the  hitter  downwards. 

AUrratimu  in  Pom'tion.    Thrroin  do  orRon  >n  <l>(i  bod;  tbo  position  and  coDtmtHa*  ofvUd 

Ervscnt  mii'li  fr«<|ueul  ulli-niliuDa  dji  Ihc  »tiimiicli.  linrinij  innpiration  it  in  diiplncnl  doniwirft 
}'  ihc  dnccnt  of  X\w  1)iu])lini|;[ii.  uud  vIcvMird  bv  tliv  jireMurv  of  ibe  abilumiiul  naxW  doriDf 
expimtioD.  lU  pnailioD  to  the  unrroiiQdln);  visti-ni  \a  also  chftogH.  accurdiDf!  to  tbr  rnjitJ  ^ 
diftendcd  i1«te  of  ih«  organ.  Wh«n  mt^y.  il  oocupii^*  ool^  »  Bmall  pari  of  tb*  Ml  hT|>MM>- 
dria«  n!|[iuu.  llie  »i>l(u>n  l;ing  Iwhind  it ;  the  left  Inhc  or  the  Iivor  corrn  il  in  froat,  aad  ilw  oode 
^iirfnco  or  Iliv  heart  iv*t!i  npoo  it  >bov<!.  and  in  frnnl..  b<'in|[  •epsmted  rium  it  bj  tbe  left  1ob<(' 
Ihc!  iJTor  nnd  [itric-Drdiuni-  HpdcC  it  In.  ihut,  in  ittislruljfis.  the  pain  is  genunllr  reTefivd  Wtkl 
beari,  and  ia  often  ac<:uinfaitkd  by  ^al^iUatioa  and  intcrmiiiHon  of  th«  puUa.      Wi*»  d^ 
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didtnJtJ  tbo  PmphraKm  U  forcrd  apnrards  €ODti«i;tiii|r  the  enviljr  of  tb<t  chtvt ; 
idy><puu.'ii  ciFiuijluiui-J  of.  lr\'ia  iu»|]irjlioa  \uiinf  iin|)Vilv().  The  liturt  i*  nl»o  <li»i)lauvil 
R  lii-nci-  Ihn  opniwion  in  ihiE  iruion.  hdi)  tlio  [lulpilalioa  ciporiciit.'frl  i[i  eitrvuiL>  di^Ivn- 
ff  Ihe  Htomjii'h.  i'mtun/mm  viillinut,  tt»  in  ibe  pemjolons  practiri'  of  Ii^hl  Win^.  putties 
nacb  down  tu«i>n]i  tlii!  pelvju.  In  diECBBp.  nl>n.  the  pciiition  and  cuiiDcctiDiia  of  tbo 
wr  bu  greull}'  i:liuiJ!»(l.  Trum  tht-  nrcuRialiilion  of  Uuid  ia  tbc  chuil  ur  abdoinvii,  oc  nlu-a 
I  or  uij  of  Uo  aunouottuig.  ruuent  uuUi;rguv>  iUlvntiun. 

Od  looking  into  the  pyloric  end  of  tlie  etomacli,  the  mucom  nictubrano  \»  found 

ywcting  inwards  in  Uie  form  of  a  circnlar  %\<.\,  the  pylorus,  lenving  a  narrow 
ular  aperture,  about  half  an  incli  in  diameter,  by  which  the  stomach  comma- 
ites  with  tho  duodenum. 

Tiie  pytonia  is  formed  by  a  reduplication  of  the  mucous  membrane  of  tl»e 
_.>mach,  containing  numcroua  muscular  fibres,  which  arc  agKTcgalcd  into  a 
hick  circtilnr  ring,  tho  longitudinal  fibres  and  serous  membrane  being  continued 
»ver  the  fold  without  assisting  in  its  formation.  The  aperture  is  occasionally  oval, 
ioraetime-t,  tho  circular  fulil  is  roplac-d  by  two  crosccntic  fold&  phwod,  one  above, 
md  vile  oliier  below,  the  pyloric  orilioe;  and,  more  rardy,  there  i*  only  one. 

^ructttre.  The  Mtomac!ii  consists  of  four  coats;  a  aeruu^  a  mii.-scular,  a  cellular, 
ind  a  mucous  coat,  together  with  veswjb  and  nerve*. 

The  aeroua  coat  is  <]erived  from  the  peritoneum,  and  oovers  the  entire  surface 
jf  the  org"'''  excepting  along  the  greater  and  Iej«er  curvature,  at  the  pointa  of 
nachmont  of  the  greater  and  leAser  omenta ;  here  the  two  layePB  of  pcritonciim 
leaw  A  sraail  triangular  space,  along  which  the  nutrient  vessels  and  nerves  pass. 

The  mttsruiar  coat  is  situated  inltncdiaicly  beneath  tho  seroua  covering.  It  ooo- 
nsts  of  tliree  sets  of  fibres,  the  lougitudinal,  circular,  and  obli<jue  (lig.  334). 


Tif.  331.— Tbo  Uuoular  Coat  of  tUe  SIuuumIu 
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The  hnyitwiinal  fibres  are  most  superficial ;  they  are  continuous  with  the  longi- 
dioal  filinj*  of  the  cBaophagui^  radiating  in  a  stellalo  manner  from  tho  cardiuo 
ifioe.  Tbvv  are  most  distinct  along  the  cur  vntures.  especially  the  lessor ;  but  an; 
y  thinly  distributed  over  tho  surfaces.  At  the  pyloric  end.  tliey  nre  more 
jkly  didlnbuted,  and  contiuuoua  with  tho  longitudinal  fibres  of  tlic  stnoll 
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The  cin^tilar  fihra  form  n  uniform  layer  over  (he  whole  extent  of  the  . 
beneath  the  lon^'itudinal  Hbres.     At  the  pylorus,  they  are  most  abundant,: 
are  aggregated  into  a  cin^ular  ling,  wliicH  proj^ctii  into  the  cavity,  and  forma,  i 
tJio  fold  oi  macoas  membrane  covering  ita  surface,  the  pvloric  valve. 

The  obliq^tf  _fibrea  are  limited  chioQy  to  the  cardiac  end  of  ibe  stomach,  vhcn 
th«y  are  di^posc-d  as  a  thick  uniform  layer  coTerinff  both  surfaces,  some  passiiig 
obliquely  fioiTi  lull  to  right,  otherD  from  right  to  Ici^  round  the  cardiac  orifice^ 

The  celluhir  coal  ootisi^^u  of  a  loose.',  fil.-tniL>ntonis  areolar  tissue,  oonnccting  Ibt 
tnucouA  and  tnu.wtilur  layers.  It  is  somolimos  cuUud  the  Muimucou4  ewU.  It 
BUppona  the  blmxlvessels  previous  lo  their  dUtribulion  to  the  muoous  UHunbraoe; 
hence  it  is  »ometime$  calloil  the  vaecular  coat. 

The  viticous  Tnemhmrte  of  the  stomach  \a  thick ;  it«  surface  smooth,  soft,  and 
velvety.  During  infancy,  and  immediately  ailer  death,  it  i«  of  a  pinkish  tinm; 
but  in  adult  life,  and  iu  old  ago,  it  become.i  of  a  pale  straw  or  aah-t;ray  cout 
It  is  thin  at  the  cardiac  extremity,  but  thicker  towards  the  pylorus,  During  the 
contracted  state  of  the  organ,  it  is  thrown  into  numerous  plaits  or  ruga>.  which,  for 
the  moKt  part,  have  a  longitudinal  direction,  and  arc  most  marked  towards  the  IcsMT 
end  of  the  stomuch,  and  along  the  greater  curvature  Tiaxiu  folds  uro  entirely 
obliterated  when  the  organ  bc^mca  distended. 

Slrwturv  of  the  mitcotu  manhmnt  (fig,  SSS).  When  examined  wi(h  a  Icbr  the 
inner  surface  of  the  mucous  membrane  presents  a  peculiar  honey -comb  appearance 


Fij[-  33S. — MiiiDte  Aiiatomj  of  Mooout  Ui^iilinn>  of  Stomtoti. 
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from  being  covered  with  mudt  shallov  dopntsions  or  alveoli,  of  a  polygonnl  tit 
hexagonal  form,  which  Twy  from  l-lOOlh  to  l-£oOtli  of  an  inch  in  diamotcr,  uni 
are  sepamt^td  by  Klightly  elevated  ridges.  In  the  bottom  of  the  alveoU  are  kfi 
the  orifices  of  minute  tubes,  the  gastric  follicks,  which  are  situated  perpeodicit 
larly  side  by  side,  in  the  entire  substance  of  the  mucous  membrane.  They  St 
ebort,  and  dimply  tubular  in  character  towards  the  canliac  end ;  bat  at  the  pylori* 
end,  they  arc  longt'r,  more  thicklv  set,  convoluted,  and  terminate  in  dilated  saoenltf 
extremities,  or  subdivide  into  from  two  to  six  tubular  brauches.  The  fiutnc 
follicles  are  composed  of  a  homogeneous  biii>ement  menibnine.  lined  upon  itsfite 
surface  by  a  layer  of  cells,  which  diflbr  in  their  character  in  difTcrvnt  parts  of  ti* 
Blomach.  Towards  the  pylorus,  these  tubes  arc  lined  throughout  with  oolumiuir 
epithelium ;  ihcy  arc  termed  the  mitemiM  ghndf,  and  arc  suppus^eil  to  secrete  ll» 
gflstnc  miteu».  In  other  parts  of  the  orgiiii.  tlie  deep  ])art  of  eaeb  tube  u  SSt^ 
vith  nuclei,  and  a  miu>M  of  granules :  above  the.-^  i-t  a  mass  of  nucleated  oelk  tits 
upper  fourth  of  the  tube  being  lined  by  columnar  epithelium.  These  are  ealleii 
the  f<ptii:  ghnda,  the  supivjsea  agents  in  the  secretion  of  the  gastric  juioe. 

Simple  folliclt*  are  found  in  greater  or  lats  number  over  the  entire  surface  of 
the  mucous  membrane;  thoy  are  most  numeniua  near  the  pyloric  end  oftbe 
Momach,  and  especially  distinct  iu  early  life.  The  epithelium  lining  the  mucou 
membrane  of  the  stomach  and  its  alveoli  is  of  the  oolunmar  variety. 
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VeaseU  and  N'erves.  The  arteries  supplying  the  stomach  are,  the  gastric,  pyloric 
and  right  gaatro-epiploic  branches  of  the  "hepatic,  the  left  gastro-epiploic  and  vaaa 
brevia  from  the  splenic.  They  supply  the  muscular  coat,  ramify  in  the  submucous 
coat,  and  are  finally  distributed  to  the  mucous  membrane.  The  veiiu  accompany 
the  arteries,  and  terminate  in  the  splenic  and  portal  veins.  The  lymphatics  are 
numerous ;  they  consist  of  a  superficial  and  deep  set,  which  pass  through  the  lym- 
phatic glands  found  along  the  two  curvatures  of  the  organ.  The  verves  are,  the 
terminal  branches  of  the  right  and  left  pneumogastric,  the  former  being  distributed 
upon  the  back,  and  the  latter  upon  the  front  part  of  the  organ.  Branches  from 
the  sympathetic  also  supply  the  organ. 

The  Small  Intestine. 

The  Small  Intestine  is  that  part  of  the  alimentary  canal  in  which  the  chyme  is 
mixed  with  the  bile,  the  pancreatic  juice,  and  the  secretions  of  the  various  glands 
imbedded  in  the  mucous  membrane  of  the  intestines,  and  where  the  separation  of 
the  nutritive  principles  of  the  food,  the  chyle,  is  eSected:  this  constitutes  chyli- 
fication. 

The  small  intestine  is  a  convoluted  tube,  about  twenty  feet  in  length,  which 
gradually  diminishes  in  size  from  its  commencement  to  its  termination.  It  is 
contained  in  the  central  and  lower  parts  of  the  abdominal  and  pelvic  cavities, 
surrounded  above  and  at  the  sides  by  the  large  intestine ;  in  relation,  in  front, 
with  the  great  omentum  and  abdominal  parietes ;  and  connected  to  the  spine  by 
a  fold  of  peritoneum,  the  mesentery.  The  small  intestine  is  divisible  into  three 
portions;  the  duodenum,  jejunum,  and  ileum. 

The  duodennm  has  received  its  name  from  being  about  equal  in  length  to  the 
breadth  of  twelve  fingers  (eight  or  ten  inches.)  It  is  the  shortest,  the  widest,  and 
the  most  fixed  part  of  the  small  intestine ;  it  has  no  mesentery,  and  is  only  partially 
covered  by  the  peritoneum.  Its  course  presents  a  remarkable  curve,  somewhat 
like  a  horseshoe  in  form ;  the  convexity  being  directed  towards  the  right,  and 
the  concavity  to  the  left,  embracing  the  head  of  the  pancreas.  Commencing  at 
the  pylorus,  it  ascends  obliquely  upwards  and  backwards  to  the  under  surface  of 
the  liver;  it  then  descends  in  front  of  the  right  kidney,  and  passes  nearly  trans- 
versely across  the  front  of  the  spine,  terminating  in  the  jejunum  on  the  left  side 
of  the  second  lumbar  vertebra.  Hence  the  duodenum  has  been  divided  into  three 
portions :  ascending,  descending,  and  transverse. 

The  first  or  ascending  portion,  about  two  inches  in  length,  is  free,  movable, 
and  nearly  completely  invested  by  the  peritoneum.  It  is  in  relation,  above  and  in 
front,  with  the  liver  and  neck  of  the  gall-bladder;  behind,  with  the  right  border 
of  the  lesser  omentum,  the  hepatic  artery  and  duct,  and  vena  portre.  This  por- 
tion of  the  intestine  is  usually  found  stained  with  bile,  especially  on  its  anterior 
surface. 

The  second  or  descending  portion,  about  three  inches  in  length,  is  firmly  fixed 
by  the  peritoneum  and  pancreas.  It  passes  from  the  neck  of  the  gall-bladder 
vertically  downwards,  in  front  of  the  right  kidney,  as  far  as  the  third  lumbar 
vertebra.  It  is  covered  by  peritoneum  only  on  its  anterior  surface.  It  is  in 
relation,  in  front,  with  the  right  arch  of  the  colon  and  mesocolon ;  behind,  with 
the  front  of  the  right  kidney ;  at  its  inner  side  is  the  head  of  the  pancreas,  and  the 
common  choledoch  duct.  The  common  bile  and  pancreatic  ducts  perforate  the 
loner  side  of  this  portion  of  the  intestine  obliquely,  a  little  below  its  middle. 

The  third  or  transverse  portion,  the  longest  and  narrowest  part  of  the  duodenum, 
passes  across  the  front  of  the  spine,  ascending  from  the  third  to  the  second  lumbar 
vertebra,  and  terminating  in  the  jejunum  on  the  left  side  of  this  bone.  In  front, 
it  is  covered  by  the  descending  layer  of  the  transverse  mesocolon,  and  crossed  by 
the  superior  mesenteric  vessels ;  behind,  it  rests  upon  the  aorta,  the  vena  cava,  and 
the  crura  of  the  Diaphragm ;  above  it  is  the  lower  border  of  the  pancreas,  the 
superior  mesenteric  vessels  passing  forwards  between  the  two. 
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Vctsfle  ami  .Wik*.  'j'lie  arleriet  supplying  the  duodenum  are  the  pjrloric 
mid  iiiLncrealico-<lurxlenal  branches  of  tlia  nepatic,  and  Uw  inferior  pancreMiOD- 
(luodeual  branch  of  the  superior  mesenteric.  The  miu  terminate  in  th«  ga6tn> 
duodenal  and  superior  me<>catoric.  Its  nerves  arc  derived  from  the  soUi 
plexus. 

Tho  Jejunum  (Jejunug,  empty),  so  called  from  being  usually  found  croptT  «fler 
death,  melutlcs  the  upper  two- fifths  of  the  rest  of  tlie  small  iutestinc  It  conv 
mences  at  the  duojcnum  on  tbo  left  aide  of  the  second  lumbar  vortebra,  snii 
terminates  in  tbu  ileum;  its  convolutions  being  cbieQy  oonfloed  to  tlie  umbilical 
and  left  ilijio  regions.  Tlic  jejunum  i«  wider,  itjt  eoal*  thicker,  more  Taseuiar. 
and  (if  a  deeper  color  limn  iliosw  or  the  ileum;  bvit  there  i»  no  characicriiiic 
murk  to  diiitinguish  the  termination  of  the  one)  or  the  oommenoenient  of  the 
other. 

The  ikum  {tixur,  (o  twisf),  so  called  from  it.s  numerous  coils  or  convolutioiM 
includes  the  remaining  throe-flfttis  of  the  small  intestine.  It  occupies  chie6r  tlie 
nmbiiieal,  bypogastrie,  right  iliac,  and  occa-iionally  the  pelvic,  legions,  auJ  tar 
Dtiuntes  in  toe  right  iliac  Ibasa  by  opening  into  the  inner  side  of  the  cominciicfr 
ment  of  the  large  iiilestiuc.  The  ileum  is  narrower,  its  coat«  thinner  ami  \ett 
Ttiscular  than  those  of  the  jejunum;  a  given  length  of  it  weighing  lees  than  tlie 
same  length  of  jejunum. 

Structure  of  the  small  indrslinf.  The  wall  of  the  ^rnall  iutc^ine  is  oomposed  of 
four  coatti;  8crou!i,  muscular,  celliiliir,  niid  mucous. 

The  <f«iw  cvat  is  derived  from  the  i>LTitj.iiieiim.  The  first  or  ascending  par- 
ti<Tn  of  the  ducxlenum  is  almost  completely  surrounded  by  this  membrane;  tb« 
second  or  descending  portion  i.i  covered  by  it  only  in  front ;  and  the  third  W 
transverse  portion  lies  behind  the  descending  layer  of  the  transverse  meeoooloik 
by  whieh  it  is  covered  in  front.  The  remaining'  portion  of  the  small  inlcsttno  i* 
Hurrouudcd  by  the  jwriloneum,  excepting  along  its  attached  or  mesenteric  border; 
here  a  space  is  loft  for  the  veseels  and  nerves  to  pass  to  the  gut 

The  mii»:ular  coat  eonsiAta  of  two  layers  of  Gbros.  an  external  or  longitudiiuil 
and  an  internal  or  circular  laver,  T^he  longiluilinat  fibres  are  thinly  ecauerol 
over  the  surface  of  the  Intcstme,  and  arc  most  distinct  alou"  its  free  boriitf. 
The  cirenfar  fibres  form  a  thick,  uniform  layer;  they  surround  the  cylinder  of 
the  iutti.'itino  in  the  greiiter  part  of  its  eircuiiiference,  but  do  nut  form  complen 
rin^  The  muscular  coat  id  thicker  at  the  upjjcr,  Uiaa  at  iho  lower  put  ot  die 
»n\itll  intestine. 

Tiie  oiltuUtr  or  submucovs  coat  connects  together  the  mucoui  and  mmcnUr 
layer.t.  It  consbts  of  a  loose,  filamentous,  areolar  tissue,  which  forms  a  uidus  fut 
the  subdivision  of  the  nutrient  vessels,  previous  to  their  di^Aribution  to  the  muoou 
surface. 

The  mucous  membraru  ia  thick  and  highly  vascular  at  tho  upper  part  of  ll» 
small  intestine,  but  somewhat  palor  and  thinner  below.  It  presents  fur  cxamiiu- 
tiou  the  following  coastituents : — 


Epilhelium. 
Yalvula>  conniventes. 
Villi. 


Simple  folliotes. 

ITJutxlenal  glands. 
Solitary  glands. 
Agminate  or  Peyer's  glands. 


« 


Tho  epithelium,  covering  tho  mucous  membrane  of  the  small  intestine,  ia  <i 
the  columnar  variety. 

ITie  viih'idie  mnntvevla  (valves  of  Korkring)  are  roduplieaitons  or  folili&g* 
of  the  mucous  membrunc  ami  submucous  tissue,  containing  no  muscular  Bbnt- 
They  extend  transversely  across  the  eybnder  of  the  intestine  for  about  lime- 
fourths  or  five-sixths  of  its  oircumfereoec.  The  larger  fold*  are  about  two  inch** 
in  length,  and  two-thirds  of  an  inch  in  depth  at  their  broiadest  part;  bat  ll» 
greater  number  arc  of  smaller  size.  The  larger  an<l  smaller  folds  altemule  '^ 
each  other.    They  arc  not  found  at  the  conmiencement  of  the  duudenuja^  but  b«^ 
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to  appear  a1x>at  one  or  two  inchea  beyond  the  pylorus.  In  the  lower  part  of  the 
descending  portion,  below  the  point  where  the  common  choledoch  and  pancreatic 
ducts  enter  the  intestine,  they  are  very  large  and  closely  approximated.  In  the 
traosTerae  portion  of  the  duodenum  and  upper  half  pf  the  jejunum,  they  are  large 
and  Dumeroua ;  and  from  this  point,  aa  far  as  the  middle  of  the  ileum,  they 
diminish  considerably  in  size.  In  the  lower  part  of  the  ileum,  they  almost 
entirely  disappear;  hence  the  comparative  thinness  of  this  portion  of  the  intes- 
tine, as  compared  with  the  duodenum  and  jejunum.  The  valvula)  conniventes 
Petard  the  passage  of  the  food  along  the  intestines,  and  afford  a  more  extensive 
Borface  for  absorption. 

The   villi  are   minute,   highly  vascular 
processea,  projecting  from  the  mucous  mem-  ^-  336.— Two  Villi  magnifiod. 

brane  of  the  small  intestine  throughout  its 
whole  extent,  and  giving  to  its  surface  a 
beautiful  velvety  appearance.  In  shape, 
some  are  triangular  and  laminated,  others 
conical  or  cylindrical,  with  clubbed  or  fili- 
form extremities.  They  are  largest  and 
most  numerous  in  the  duodenum  and  jeju- 
num, and  become  fewer  and  smaller  in  the 
ileum.  Krause  estimates  their  number  in 
the  upper  part  of  the  small  intestine,  at  from 
fifty  to  ninety  in  a  square  line ;  and  in  the 
lower  part,  from  forty  to  seventy ;  the  total 
number  for  the  whole  length  of  the  intestine 
being  four  millions. 

In  structure  each  villus  consists  of  a  network  of  capillary  and  lacteal  vessels, 
with  nuclear  corpuscles  and  fat  globules  in  their  interstices,  inclosed  in  a  thin 
prolongation  of  basement  membrane  covered  by  a  single  layer  of  columnar 
epithelium,  the  particles  of  which  are  arranged  perpendicularly  to  the  surface.  A 
layer  of  organic  muscular  fibre  has  been  described  forming  a  thin  hollow  cone 
round  the  central  lacteal.  It  is  possible  that  this  assists  in  the  propulsion  of  the 
chyle  along  the  vessel.  The  mode  of  origin  of  the  lacteals  within  the  villi  is  un- 
known. 

The  simple  foUiclea  or  crypts  of  Liebcrkuhn  are  found  in  considerable  numbers 
over  every  part  of  the  mucous  membrane  of  the  small  intestine.  They  consist 
of  minute  tuhular  depressions  of  the  mucous  membrane,  arranged  perpenclicularly 
to  the  surface,  upon  which  they  open  by  small  circular  apertures.  They  may  be 
seen  with  the  aid  of  a  lens,  their  orifices  appearing  as  minute  dots,  scattered 
between  the  villi.  Their  walls  are  thin,  consisting  of  a  layer  of  basement 
membrane,  lined  by  cylindrical  epithelium,  and  covered  on  their  exterior  by 
capillary  vessels.  Their  contents  vary,  even  in  health,  and  the  purpose  served 
i>y  their  secretion  is  still  very  doubtful. 

The  duodenal  or  Brunner's  glands  are  limited  to  the  duodenum  and  com- 
mencement of  the  jejunum.  They  are  small,  flattened,  granular  bodies,  imbedded 
n  the  submucous  areolar  tissue,  and  open  upon  the  surface  of  the  mucous  mem- 
Dtane  by  minute  excretory  ducts.  They  are  most  numerous  and  largest  near  the 
Dylorus.  They  may  be  compared  to  the  elementary  lobules  of  a  salivary  gland, 
tpread  ont  over  a  broad  surface,  instead  of  being  collected  in  a  mass.  In  structure 
,hey  resemble  the  pancreas. 

The  solitary  glands  {ghnduhe  solitariw)  are  found  scattered  throughout  the 
Tiacous  membrane  of  the  small  intestine,  but  are  most  numerous  in  the  lower 
Dart  of  the  ileum.  They  are  small,  round,  whitish  bodies,  from  half  a  line  to  a 
.ine  in  diameter,  consisting  of  a  closed  saccular  cavity,  having  no  excretory  duct, 
ind  containing  an  opaque  white  secretion.  Their  free  surface  is  covered  with 
rilli,  and  each  gland  is  surrounded  by  openings  like  those  of  the  follicles  of 
Lieberkiihn.     Their  use  is  not  known. 
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Pie.  337.— Pnleli  of  V*y*t*  ninnd». 
Fi»m  tbe  lower  part  at  llio  Umiiu. 


Pe>/er'a  glantk  rriAV  he  r«gardecl  as  asgi'e^tioRS  of  solitanr  glands,  fonniiig 
circular  or  oval  patclies  from  twoniv  to  uiiriy  ia  number,  and  varying  in  k 
from  half  an  inch  to  four  incites,     'they  are  kir},'csl  and  atoat  numeroos  i 
ileum.   In  the  lower  [ukrl  of  the  Jejunum  they  are  gmall.  of  a,  circular  fbno, 
iu  number;  tlioy  arc  occasionally  seen  in  the  duodenum.  They  arp  pliiocd  l 
in  tlie  iiitvsUnt.-,  cx>vuring  ihu  jiorliuu  uf  iha  tube  tuui^t  dist:iut  from  the  Httvcl 

of  tliu  tncAcDtery.  Each  patch  is  fori 
of  a  grouji  of  small,  round,  whitish  resli 
covered  with  mucous  incmbranv.  Eu 
veniclii  oonuRiA  of  a  moderately  thick  e: 
tcrniil  capsule,  hanng  do  excretory  di 
and  containing  an  opaque  white  »eerctiai 
Each  is  surrounded  by  a  zone  or  aTcaUi 
simple  follicles,  and  the  intvrspacca  bet««eg 
them  tire  covcTcd  with  villi.  These  vcade 
are  usually  closed ;  hut  it  han  bucn  suppoie 
that  they  o[KMi  at  intervals  to  dischnrge  cbt 
eceroltUD  contained  williin  them.  Tlw  do- 
cous  am)  suhniueoiiii  coaut  of  the  iatesiu 
are  intiniatelyadliercnt,an<l  highly  vucukr, 
op))osile  the  Peyerian  glands.  Ilieir  oho 
not  known  [hut  they  are  now  geDeraily  ftp- 
posed  to  bulong  to  the  lympnatic  syHo^ 
Tliey  arc  largert  aitd  moBl  developed  duiinj 
the  digestive  process. 

The  Ii&RGE  Iktestin-k. 

-A  portion  of  tbo  abot«  tna^uilUd,       Tlte   Large  Intestine  extends  frooi  lk 

termination  of  ihe  ileum  to  ibe  srik  B 
is  about  five  feet  in  length;  being  ome-ifil 
of  the  whole  extent  of  the  iutvetinat  lauL 
It  is  largest  at  its  eouimeiicetnctit  al  tht 
CfBCum.  and  gradually  dimininbea  a:*  {al  u 
the  rcetiim,  where  there  is  adiUiatiuai' 
con-MdiTiililt!  ."ize.  jusl  above  the  anus,  b 
dilU-i's  In))!!  the  small  intestine  in  ild  gnatf 
■size,  its  more  fixed  position,  and  its  -xcn- 
kled   form.      The  largo    intestine,   in  i> 
course,  describes  an  arch,  vhicb  euTTOvnil 
the  convolutions  of  the  small  intestine, 
commences  in  the  right  iliac  foasa,  ta 
dilatation  of  considerable  size,  the 
It  asueuds  through  the  right   lumbar 
hypochondriac  regions,  to  the  nixler  surAu 
of  the  liver;  pnxsiat  transversely  ktow 
abilomcQ,  OD  the  confines  of  the  upi, 
and  umbilical  regions,  to  the  left  by poehoudriao  region;  dericiends  thn 
left  lumbar  region  lo  the  leil  iliac  fo**a,  where  it  becomes  convoluted, 
the  sigmoid  fiexurc;  riually,  it  enters  the  pi-ivi.i.  .and  descends  along  iu 
wall  to  the  anus.     The  liirge  intestine  is  divided  into  the  oecum,  colon,  am 

The   CiTTHm  {<-«v'w,  blind)  is  the  large  blind  pouch  or  cul-de-sac 
dowDwanld  from  the  commencement  of  the  large  inteatiae.     It  is  the  most 
part  of  this  tube,  measuring  about  two  and  a  half  inches,  both  in  its  vert; 
Iransverte  diameters.     It  ia  situated  in  the  right  iliac  fossa,  immediately 
Uie  anterior  abdominal  wall,  being  rxitainod  in  its  place  by  the  poritoneam, 
paases  over  ita  anterior  surCacc  and  sides ;  its  posterior  mrtaoe  being  cocuuxled 
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VxM  STvoliir  tiitsuc  with  the  iliac  fasvin.  OcciusiunuUy,  it  is  almoat  completely 
lunauinlixl  by  f'vriUiiivuiii,  wliiuh  foniis  ii  distinct  foI<l,  ili«  Tnesocwscum,  connecting 
iu  buck  purt  with  tli«  iliuc  lus^.  Tlita  fold  allows  the  ctecum  vonsiderablo 
freedom  of  movement.  Ailaclied  to  iu  lower  and  back  part,  is  tlie  appendix 
venDiformii),  a  long,  narrow,  worm-stiiaped  lubei  tho  nidintcnt  of  tlie  l«n^hen«<l 
cacum  found  in  nil  the  uiammalia,  exi^jit  tbe  ourang-ouiang  and  wonribftU  The 
i,m>cii(ii3L  vnricH  from  tlirue  to  mx  inches  in  Irngtb,  itit  average  diami:t«r  being 
Mout  equal  to  that  of  a  goose-quill.  It  is  usually  dimcted  upwards  and  inwards 
Uliiiid  the  ciocuui,  coiled  upou  itjielt)  and  terminaleii  in  a  blunt  puint,  bt^injj  retained 


Pl|^  330.— TImi  Cxciim  niul  CoV-o  luld  uimu  to  •hoif  tLo 
ileo-o»Oftl  VbIic. 


'-"^ 


„  — , — ition  by  a  fold  of  peritoneaiti.  which  sometimoB  forma  a  nwmaicry  for  it. 
■b  i»nal  i^  «inall,  und  communicatee  with  the  coicum  by  an  oriticiu  which  is  somo- 
b&nguarded  with  an  incomplete  valve.  It«  coats  are  thick^  and  itis  mucous  lining 
nnii^ed  with  a  large  number  of  solitary  glands. 

ItoKxcal  Valve.  The  lower  end  of  the  Ileum  terminates  at  the  inner  and 
1)^  part  of  the  large  inti^ttine,  oppuMilu  the  juuction  of  the  caecum  with  the 
polon.  At  this  point,  the  mucous  membrane  forms  two  valvular  folds,  which  pro- 
iato  the  large  intestine,  and  are  separated  from  each  other  by  a  narrow 
Mtc  opcrturo.  This  is  the  ileo-csecal  valve  {vahuta  Bauhini).  Each  fold  is 
laiinr  in  form.  The  upper  one,  nearly  horizontal  in  direction,  is  attached  by 
Us  convex  border  to  tbe  point  of  junction  of  the  ileum  with  the  colon ;  the  lower 
B^nient  being  connected  at  tho  point  of  junction  of  the  ileum  with  tho  ciecum. 
^*adr  concave  mau-gins  are  free,  project  into  the  intestine,  separated  from  one  an- 
'  by  a  narrow  slit-like  aperture,  transversely  directwl.  At  each  end  of  this 
nre^  tbe  two  segments  of  the  valve  coalesce,  and  are  continued,  as  a  narrow 
branous  ridge,  around  the  canal  of  the  intestine  for  a  short  <iislance,  forming 
nana  or  retinacula  of  the  valve.  The  lefl  end  of  this  aperture  is  rounded: 
fbt  eod  is  narrow  and  pointed. 
.  — in  segment  of  the  valve  U  formed  of  a  reduplication  of  the  mucous  mem- 
^wfeDC,  and  of  tho  circular  mnscular  fibres  of  tho  intestine,  the  longitudinal  tibrea 
1  peritoneum  being  continued  uninterruptedly  across  &om  one  intestine  to  the 
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oth«r.  "Wlien  those  are  divided  or  removed,  the  ileum  mar  be  drawn  01 
and  all  trsoes  of  the  val%'c  vrill  lie  lost,  tbe  ileum  appearing  to  open  into  I 
iiit«titiae  by  a  fiiniMjl-abaped  orifice  of  large  size. 

The  Aurtace  of  each  segment  of  the  valve  dJrecti^d  towards  tbe  ileum  is 
witli  ^nlli,  and  prcacnts  the  charactcrihtic  structure  of  tbe  miia>U:*  mvm 
tbe  Rmali  intestiuc :  whilst  that  turned  lowanls  tbe  large  iiiUwtinv  is  livt 
villi,  and  marked  with  tbe  orifices  of  the  numerous  lubuli  i>e«Htiar  to  th 
brane.  These  dificren(»6  in  structure  coutiuue  a«  far  m  tbe  free  margl 
T^ve. 

'Wben  tbe  esucum  is  distcndeil,  tlic  margiut!  of  tlic  opening  arc  approxil 
as  to  prevent  any  rolliix  luto  tbe  ileum. 

The  c/thn  m  divided  into  four  parts,  tbe  ascending,  transverse,  descent 
the  sigmoid  fioxnrc. 

The  ruKxndiny  aihn  \a  smaller  limn  the  ca-cuni.  It  pa^ws  upwards  I 
right  iliac  foaaa,  to  the  under  «urfu<'e  of  tbe  liver,  on  the  right  of  tbe  gall 
where  it  beiida  abruptly  iiiward.i  to  iho  left,  forming  the  hepatic  flexoi 
retained  in  ]>osition  wita  the  posterior  wall  of  the  aMonien  by  tbe  pel 
■which  covers  its  anterior  surface  and  sides,  its  posterior  surface  being  com 
loose  areolar  tissue  with  the  Quadratus  lumborum  and  rii;ht  kidney ;  soma 
peritoneum  almost  completely  invests  it,  and  forms  a  distinct  but  nam 
colon.  It  is  in  relation,  in  front,  with  the  convolutions  of  tbe  ileum 
•bdotninal  parieted ;  behind,  it  lies  ou  the  Quadratus  lumborum  muscle  8 
kidney. 

The  tramverxe  cnhn,  the  longest  jinrt  of  the  large  intestine,  passes  Iral 
from  right  to  left  across  the  alj<loi:it;n.  opposite  tlie  oooflnes  of  tbe  episn 
umbilical  zones,  into  the  left  hypuchondriac  region,  where  it  curveii  aa 
beneath  the  lower  end  of  the  sjtleen.  ftirming  Mn  splenic  flexure.  In  its 
descrilies  an  arch,  the  concavity  of  which  is  directed  iMickwards  towardi 
tebral  column;  hence  the  name,  /ranattrw  arch  0/  the  mhn.  This  is  t 
movable  part  of  the  colon,  Iteing  almost  eompletelv  invested  by  perit«jn 
connected  to  the  spine  behind  by  a  large  and  wide  auplicalure  of  this  mt 
tbe  tmnsverge  mesocolon.  It  is  in  relation,  by  iw  upper  aurface,  with  the 
call-bladder,  the  great  curvature  of  the  stomach,  and  the  lower  end  of  tb* 
by  its  under  surface,  with  the  small  intestines;  by  its  anterior  surface, ' 
anterior  layers  of  the  great  omentum  and  the  abdominal  parietes ;  by  its ' 
8urftic<^  with  the  transverse  mesocolon. 

The  desctniling  rohn  passes  almost  vertieally  downwards  tbronah  the  ll 
chondriac  and  lumhar  regions  to  tlie  upper  jnirt  of  tbe  lell  iliae  fossa, 
terminates  in  the  sigmoid  flexure.  It  is  retained  in  poi<iliou  by  Ihe  per 
which  covers  its  anterior  surface  and  ."ides,  its  pfislerior  surface  being  a 
by  areolar  tissue  with  the  loft  cms  of  the  Diaphragm,  the  lefV  kidney,  and  I 
ratus  lumborum.  It  is  Bmaltcr  in  calibre,  and  more  deeply  placed  thaa  tli 
ing  colon. 

The  tiymaid flexure  is  the  narrowest  part  of  tbe  colon ;  it  is  aitnated  ii 
iliac  fossa,  commencing  at  the  t^^'rniination  of  the  descendini;  colon,  at  ifai 
of  the  crest  of  the  ilium,  and  ending  in  the  rectum,  opposite  the  left  H 
aymphysis.  It  curves  in  the  first  place  upwards,  and  then  descends  vi 
and  to  one  or  the  other  side  like  the  letter/,  hence  its  name;  and  ia  pel 
its  place  by  a  loose  fold  of  peritoneum,  the  xiynutid  fnrMcolon,  It  ts  in 
in  front,  with  the  small  inteatines  and  abdominal  parietes;  behind,  with 
foSHL  , 

The  Refium  is  the  terminal  part  of  the  large  intestine,  and  extends  ( 
sigmoid  flexure  to  the  anus;  it  variejt  in  length  from  six  to  eight  inches 
received  its  name  from  being  somewhat  le.is  flexuoiis  than  any  other  pa 
intestinal  canal.  It  commences  opposite  the  left  sacrodliao  symphysi 
ohiiniiely  downwards  from  left  to  right  to  the  middle  of  the  saoninC  ft 
geatJe  curi'e  to  the  right  side.    Regaining  the  middle  lino,  it  desoeiula  in 
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fte  lower  part  of  tbe  sacrum  and  coccyx ;  and,  near  tie  extremity  of  the  latter 
bone,  inclines  backwards  to  terminate  at  the  .anus,  being  curved  both  in  the  lateral 
and  antero-poaterior  directions.  The  rectum  ia,  therefore,  not  straight,  the  upper 
part  being  directed  obliquely  from  the  left  side  to  the  median  line,  the  middle 
portion  being  curved  in  the  direction  of  the  hollow  of  the  sacrum  and  coccyx,  the 
lower  portion  presenting  a  short  curve  in  the  opposite  direction.  The  rectum  ia 
cylindricai,  not  sacculated  like  the  rest  of  the  large  intestine ;  it  ia  narrower  at  its 
upper  part  than  the  sigmoid  flexure,  gradually  increases  in  (lize  as  it  descends, 
and  immediately  above  the  anua  presents  a  considerable  dilatation,  capable  of 
acquiring  an  enormous  size.  The  rectum  is  divided  into  three  portions,  iipper, 
middle,  and  lower. 

The  upper  portion,  which  includes  about  half  the  length  of  the  tube,  extends 
obliquely  from  the  left  sacro-iliac  symphysis  to  the  centre  of  the  third  piece  of  the 
eaerum.  It  is  almost  completely  surrounded  by  peritoneum,  and  connected  to  the 
aaorum  behind  by  a  duplicature  of  this  membrane,  the  mesortctum.  It  is  in 
relation  behind  with  the  Pyriformis  muscle,  the  sacral  plexus  of  nerves,  and  the 
btancbea  of  the  internal  iliac  artery  of  the  left  side,  which  separate  it  from  the 
BKTnm  and  sacro-iliac  symphysis ;  in  front,  it  is  separated,  in  the  male,  from  the 
posterior  surface  of  the  bladder,  in  the  female,  from  the  posterior  surface  of  the 
uterus  and  its  appendages,  by  some  convolutions  of  the  small  intestine. 

The  middle  portion  of  the  rectum  is  about  three  inches  in  length,  and  extends 
18  far  as  the  tip  of  the  coccyx.  It  is  closely  connected  to  the  concavity  of  the 
sacrum,  and  covered  by  peritoneum  only  on  the  upper  part  of  its  anterior  surface. 
It  is  in  relation,  in  front,  with  the  triangular  portion  of  the-  base  of  the  bladder, 
the  vesiculiB  seminales,  and  va-ta  deferentia ;  more  anteriorly,  with  the  under  sur- 
fcoe  of  the  prostate.  In  the  female,  it  is  adherent  to  the  posterior  wall  of  the 
Tagina. 

The  loioer  portion  is  about  an  inch  in  length ;  it  curves  backwards  at  the  fore 
part  of  the  prostate  gland,  and  terminates  at  the  anus.  Thia  portion  of  the  intestine 
receives  no  peritoneal  covering.  It  is  invested  by  the  Internal  sphincter,  supported 
hy  the  Levatorea  ani  muscles,  and  surrounded  at  its  termination  by  the  External 
sphincter.  In  the  male,  it  is  separated  from  the  membranous  portion  and  bulb  of 
the  urethra  by  a  triangular  space ;  and,  in  the  female,  a  similar  space  intervenes 
l»tween  it  and  the  vagina.     This  space  forms  by  its  base  the  perineum. 

StrMlure  of  t}ie  targe  inteatine.  The  large  intestine  has  four  coats;  serous, mus- 
cular, cellular,  and  raucous. 

The  serous  coat  is  derived  from  the  peritoneum,  and  invests  the  different  portions 
«f,the  large  intestine  to  a  variable  extent.  The  caecum  is  covered  only  on  its 
•nterior  surface  and  sides;  more  rarely,  it  is  almost  completely  invested,  being 
Mid  in  its  position  by  a  duplicature,  the  mesoc^cum.  The  ascending  and 
descending  colon  are  usually  covered  only  in  front.  The  transverse  colon  is 
almost  completely  invested,  excepting  at  the  points  corresponding  to  the  attach- 
iDeat  of  the  great  omentum  and  transverse  mesocolon.  The  sigmoid  flexure  is 
ilearly  completely  surrounded,  excepting  at  the  point  corresponding  to  the  attach- 
ment of  the  iliac  mesocolon.  The  upper  part  of  the  rectum  is  almost  completely 
•"vested  by  the  peritoneum ;  the  middle  portion  ia  covered  only  on  its  anterior 
surface ;  and  the  lower  portion  is  entirely  devoid  of  any  serous  covering.  In  the 
Course  of  the  colon,  and  upper  part  of  the  rectum,  the  peritoneal  coat  is  thrown 
lito  a  number  of  small  pouches  filled  with  fat,  called  appendices  epiph'icse.  They 
w^  chiefly  appended  to  the  transverse  colon. 

The  muaculaT  coat  consists  of  an  external  longitudinal  and  an  internal  circular 
«yer  of  muscular  fibres. 

The  longitudinal  fibres  are  found  as  a  uniform  layer  over  the  whole  surface  of 
*te  large  intestine.  In  the  ciecum  and  colon,  they  are  especially  collected  into 
*nree  flat  longitudinal  bands,  each  being  about  half  an  inch  in  width.  These  bands 
Commence  at  the  attachment  of  the  appendix  vermiformis  to  the  ciecutn :  one,  the 
posterior,  is  placed  along  the  attached  border  of  the  intestine ;  the  anterior  band, 
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the  largest,  booomiM  inferior  along  tlio  arch  of  the  colon,  where  it  oorrwiwnds 
the  atbiuhmmit  of  tliu  great  uinviuum.  but  is  in  fratit  in  th«  uMiendtng  ud 
dtiHOeniling  colon  ami  .-vig^iiii^id  tluxuru;  lliv  tliird  or  lutcrnl  bumd  is  foumi  uo  the 
inoor  sidu  of  the  asci^iniiiig  jmrl  Uwwcnditig  colon,  nutl  <»>  the  under  btinler  of  Uk 
transvurM!  colon.  Thesi!  !);mils  «r«  ueiirly  onu-hnlf  shorter  limn  tbc  other  poiti 
of  thu  ititutfliut),  ami  s^wc  to  {irudiice  thooe  NUicuIi  cliaruvtvrixtic  of  the  cxchd 
and  colon ;  lux'urditigly,  wlieu  thvy  are  ilisi<cclu()  oiT|  tiie  lube  am  he  icngtliened, 
and  its  KieeuluUxl  cbanivtvr  becunii-^  loxt.  In  tlie  sigmoid  flexure,  the  loDgitttdtnd 
fibres  become  more  scatiered.  and  upon  ii«  lower  pKrt,  lui  well  as  round  the  redmn, 
th&f  spread  out,  and  form  a  thick  uuilgrm  layer. 

The  circtilar  jibrts  fi>rm  a  thin  layer  over  the  eaK'Um  and  colon,  bcins  c^pecialh 
aecuuiulutcd  in  the  iutervaU  between  the  eaeculi;  in  the  rvetum.  they  form  a  thick 
layer,  especially  at  its  lower  cud,  whcro  Uic^  become  numerous,  nnd  form  llw 
I»t«nml  lipliincler. 

The  txU'ilar  rOftl  conneets  eloscly  together  the  muwiular  nnt!  mueous  layers 
The  mwpi«  7nrt>ihratp;\ii  the  Lsucum  nnd  colon,  is  pale,  and  of  n  grayish  orptk 
yellow  color.  It  is  (piito  ¥im«jili,  destitute  of  villi,  nnd  raised  into  numonv 
cresoentic  iuldst,  which  correspond  to  the  intervals  between  the  saceuli.  In  ibe 
redum,  it  ia  thicker,  of  a  darker  Ptilor,  more  vascular,  and  connected  loosely  to 
the  mtiscutar  coat,  a.4  in  thit  at^plini^i^.  When  the  lower  part  of  the  rectun  it 
contracted,  its  uiucou.')  membrane  is  thrown  into  a  Dumber  of  folds,  some  of  whicK 
near  tho  aaaa,  are  lonj^tudin.al  in  direction,  and  are  ef^ed  by  the  disteasioD  of 
the  gut.  Besides  thene.  there  are  three  or  four  permanent  folda  of  a  scnilnur 
shape,  described  by  Mr.  Houston.'  They  are  naually  three  in  number;  somctima 
a  fourth  is  found,  and,  occa.'tionally,  only  two  are  present.  One  is  situated  nesf 
the  commencement  of  the  rectum,  on  the  richt  side ;  another  extends  iDWanlii  from 
the  left  side  of  the  tube  opposite  the  middle  of  the  sacrum :  the  largest  and  idq3 
oonstant  one  projects  backwards  from  the  foro  part  of  the  rectum,  oppostilttbt 
base  of  the  bladder.  When  a  tburth  is  present,  it  is  situated  about  nn  inch  fthoTt 
the  anus,  on  the  back  of  the  rectum.  Those  folds  are  about  half  nn  inch  in  widtl, 
and  contain  sumo  of  tbc  circular  fibres  of  the  f^t.  In  the  empty  Mate  oi  tb 
intestine  they  overlap  each  other,  as  Mr.  IIouHton  remarks,  so  effectually  u  tt 
require  considenible  manoeuvring  to  eonduet  a  houjrie  or  the  finger  along  ibi-  canal 
of  the  intcsttine.  Their  use  seems  to  be,  "  to  support  the  weight  of  fecal  ntatttf. 
and  prevent  il.i  urging  towards  the  anus,  where  itd  preiience  nlwnya  exctlo* 
sensation  demanding  il-s  diijcharg©."  Thi^  inucnus  membrane  of  the  large  intestine 
presents  for  examination,  epithelium,  simple  follicles,  and  solitary  glands. 


Pig.  54'^.— Mliiuiii  Slmctnr*  of  Lu^v  Inttntiu*. 


f-^  Xi-^fmr^ 


The  tj»'lfi«Uum  is  of  the  columnar  kind. 

The  MimjiU  foUicle*  are  minute  tubular  prolongations  of  llio  mucous  tneinlw* 
arranged  perpendicularly,  side  by  idde,  over  it^  entire  surface;  ihuy  arc  loag<^ 
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more  DTimerous,  and  placed  in  mach  closer  apiroatttoii  tlian  those  of  tlie  small 
inteatioe ;  and  they  open  by  minute  rounded  orificea  upon  the  surface,  giving  it  a 
cribriform  appearance. 

The  solitary  glands  in  the  lai^  intestine  are  most  abundant  in  the  ccecum  and 
appendix  vermiformis,  being  irregularly  scattered  over  the  rest  of  the  intestine ; 
they  are  saiall,  prominent,  fiask-shaped  bodies,  of  a  whitish  color,  perforated  upon 
the  central  part  of  their  free  surface  by  a  minute  orifice,  which,  in  the  majority, 
is  permanent. 

The  Livkb. 

The  Liver  is  a  glandular  organ  of  large  size,  intended  mainly  for  the  secretion 
of  the  bile,  but  effecting  also  important  changes  in  certain  constituents  of  the  blood 
in  their  passage  through  the  gland.  It  is  situated  in  the  right  hypochondriac 
region,  and  extends  across  the  epigastrium  into  the  lefl  hypochondrium.  It  is  the 
largest  gland  in  the  body,  weighing  from  three  to  four  pounds  (from  fifty  to  sixty 
ounces  avoirdupois).  It  measures,  in  its  transverse  diameter,  from  ten  to  twelve 
inches;  from  six  to  seven  in  its  antero- posterior;  and  is  about  three  inches  thick 
at  the  back  part  of  the  right  lobe,  which  b  the  thickest  part. 

Its  upper  surface  is  convex,  directed  upwards  and  forwards,  smooth,  covered 
by  peritoneum,  and  is  in  relation  with  the  under  surface  of  the  Diaphragm ;  and 
below,  to  a  small  extent,  with  the  abdominal  parietes.  This  surface  is  divided 
into  two  unequal  lobes,  the  right  and  left,  by  a  ibid  of  peritoneum,  the  susperisory 
or  broad  ligameid. 

Its  under  surface  is  concave,  directed  downwards  and  backwards,  and  in  rela- 
tion with  the  stomach  and  duodenum,  the  hepatic  flexure  of  the  colon,  and  the 
right  kidney  and  supra-renal  capsule.  This  surface  is  divided  by  a  longitudinal 
fissure,  into  a  right  and  left  lobe. 

The  posterior  border  is  rounded  and  broad,  and  connected  to  the  Diaphragm  by 
the  coronary  ligament;  it  is  in  relation  with  the  aorta,  the  vena  cava,  and  the 
crura  of  the  Diaphragm, 

The  anterior  border  is  thin  and  sharp,  and  marked,  opposite  the  attachment  of 
the  broad  ligament,  by  a  deepjiotch.  In  adult  males,  this  border  usually  corre- 
sponds with  the  margin  of  the  m>s ;  but  in  women  and  children,  it  projects  usually 
below  this  point. 

The  right  extremity  of  the  liver  is  thick  and  rounded ;  whilst  the  left  is  thin  and 
flattened. 

dkangex  of  Pofttion.  The  BtaOeat  shonlil  make  himself  acquainted  with  the  difTcrcnt  ciream- 
Btsnceg  Quder  which  the  liver  changes  its  poBition,  as  they  are  of  importance  as  a  guide  ia  dotcr- 
■nining  the  existence  of  enlargement,  or  olhur  disease  of  that  orcan. 

Its  position  varies  according  to  the  posture  of  the  body ;  in  the  npright  and  sitting  postnrea, 
^ta  lower  border  maj  be  felt  beneath  the  edges  of  the  ribs ;  in  the  rccambeut  posture,  it  usaally 
'^edes  beneath  the  ribs. 

lt«  position  variea  with  the  ascent  or  descent  of  the  Diaphragm.  In  a  deep  inspiration,  the 
'i^ei-  descends  below  the  ribs :  In  expiration,  it  is  raised  to  its  ordinary  level.  Again,  in  empby- 
^^•na,  where  the  lungs  are  distended,  and  the  Diaphragm  descends  wnrj  low,  the  liver  is  pushed 
■lown ;  bat  in  some  other  diseases,  as  phthisis,  where  the  Diaphragm  is  much  arcbed,  the  liver 
'^s  very  high  np. 

Presanre  from  without,  as  in  tight  lacing,  by  compressing  the  lower  part  of  the  chest,  dis- 
places the  liver  considerably,  its  anterior  edpc  often  extending  as  low  as  the  crest  of  the  ilium-; 
*nd  its  convex  surface  is  often,  at  the  same  time,  deeply  indented  from  pressure  of  the  ribs. 
.  Its  position  varies  greatly,  according  to  the  greater  or  less  distension  of  the  stumach  and 
'*'t«8tines.  When  the  intestines  are  empty,  the  liver  descends  in  the  abdomen  ;  but  when  they 
J**^  distended,  it  is  pushed  upwards.  Its  relations  with  surrounding  organs  may  also  bo  changed 
^  the  growth  of  tumors,  or  from  collectioos  of  fluid  in  the  thoracic  or  abdominal  cavities. 

lilQAMESTS.  The  ligaments  of  the  liver  (fig.  3il)  are  five  in  number :  four 
^'o  formed  of  folds  of  peritoneum ;  the  fifth,  the  Ugamentum  lerc.%  is  a  round, 
^brous  cord,  resulting  from  the  oblitenition  of  the  umbilical  vein.  The  ligaments 
**^  the  longitudinal,  two  lateral,  coronary,  and  round. 
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TIio  hnrjlhidinal  llgnmml  (broad,  fiilciform.  or  gupponaory  ligament)  la  a  linnw 
BUil  ibin  niitcro-p08tcrior  piTitonyal  folJ,  falt-iform  in  shiipc.  its  base  being  dirwteii 
fl^nv.iniie.  it;i  iipcx  lj»ck  waHi*.  It  i8  iiltuclivil  bv  one  iiiNrgin  to  the  under  sur&ce 
of  tLo  Diaplimgiii,  and  tbe  posterior  surfafc  of  tlio  shuttit  of  the  right  BeMiu 
inusulo  u»  low  down  as  the  uinbilictLt;  by  iU  hepalic  mai);ia,  il  cxtvnils  from  tli» 
notch  oil  th«  imterior  nmrgin  of  the  iiver,  as  far  back  at  its  posterior  border,  Il 
con»isb  of  two  layers  of  peritoneum  closely  anited  together.  Its  itiitcrior  free 
c(ipe  <x>nliiitifl  b<*tween  it»  layers  tlie  round  ligament. 

The  lal'^il  li'jtimmts,  two  in  number,  right  and  left,  arc  triftngtilnr  in  t^m. 
Thev  are  formed  of  Iwo  layers  of  peritoneum  wnilwl,  nnd  vxlend  from  the  ■Ahtt 
of  the  Diaphrapiii  to  the  adjacent  margins  of  the  posterior  bt)rder  of  the  lim. 
The  left  is  the  longer  of  the  two,  and  lies  in  front  of  the  oesopliageai  opening:  is 
the  Diaphragm ;  the  right  liea  in  front  of  the  inferior  vena  cava. 

The  connary  ligament  connects  the  i>o§tcrior  border  of  the  liver  to  the  Diaplirajm. 

It  is  formed  by  the  reflection  of  the  pt'ritonLMjm  from  the  Diaphrngin  on  totl-; 
upper  mid  lower  margins  of  the  posterior  hordor  of  the  oi^gao.    The  ceroai.7 


Fi«.  Ml.— Tli»  irvsr.     Uiipor  Sarrape. 
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ligament  consiBti  of  two  layers,  which  are  continuous  on  each  side  with  the  latanl 
ligaments,  and,  in  front,  with  the  longitudinal  ligarocDt.  Between  the  Iaye« » 
large  oval  interspace  \s  left  yncovcrcd  by  peritoneum,  and  connected  to  ifc 
Diaphragm  by  Qrm  areolar  tissue.  This  space  u)  subdivided,  near  Its  lott  extronitf, 
into  two  part«  by  &  deep  notch  (i-ometiiiies  a  cauul),  which  lodgca  the  tnferitr 
vena  cava,  and  into  which  open  the  hepatic  veins. 

The  rmind  liijamaU  is  a  fibrous  cord,  re«ulting  from  the  oblitcratioa  of  l!* 
umbilical  vein.  It  ascends  from  the  umbilicus  in  ihe  anterior  free  margin  of  th» 
longitudinal  ligament,  to  the  notch  in  tlic  anterior  bonier  ol"  the  liver,  from  wWdi 
it  may  be  traced  along  the  longitudinal  tisaiirc  on  the  under  surfaoe  of  the  livtf. 
as  far  back  as  the  inferior  vena  cava. 

FisscHEs.  Five  fissures  are  seen  upon  (he  under  surface  of  the  Hvcr,  wWd 
tnrvc  to  divide  il  into  live  lobes.  They  are  the  longitudinal  fifsure,  the  fiasnrr  rf 
the  ductus  vonosus,  Ihe  transverse  fissure,  the  ilssure  for  the  gall-bladder,  and  lb 
fissure  for  the  vena  cava. 

'I'hc  hngilwlhtal  fitmrt  is  a  dccp  groove,  which  extends  from  the  twtch  on  ^ 
anterior  margin  of  the  liver,  to  tno  posterior  border  of  the  organ.  IisepwilM 
tlic  right  and  left  lobes ;  the  transverse  fissure  joins  it,  at  right  anglci,  •t'M' 
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oQc-tbtTxl  from  it«  posterior  extremity,  ami  diWdes  it  intotwopart&  The  anterior 
iiiilf  ia  ualkti  lUu  umbilieal  Jisaure ;  it  is  ilwpcr  than  ilic  po-iterior  |>art,  amUodgea 
llm  umbilical  vein  in  tlx;  iiutus.  or  itii  librous  cord  (tbc  ruund  li^uinciii)  iu  the 

Iiulult.  This  figure  is  ofWii  purtinlly  bridged  over  hy  a  prylongiitiwu  of  the  hepatic 
subsliiD«t!,  the  pons  hf}ialia. 
Th«_/iMMrc  of  the  <t'iciiis  vmo-nis  is  the  back  part  of  the  longitudinul  fissure; 
it  is  shorter  and  wlmilower  Ilinii  tli«  iinterior  purtioii.  It  lodges  in  the  ftetux  tJio 
ductus  veuoeiu^sADd  in  the  adult  n  slender  fihrou;^  cord,  the  obliwralcd  remains  of 
that  re&ael. 

pig.  342.— Tlie  Lir«r.    Undof  Surfie«. 


Tlio  Intnstynf  or  jx^rtal  fitunre  i»  a  short  hut  deep  fiMure,  abowt  two  inches 
lengtli.  extending  transversely  acrota  tlie  under  surface  of  the  right  lobe,  nearer 
i  its  posterior  than  its  anterior  border.  It  joins,  nearly  at  right  angles,  with  the 
llongitudinal  fissure.  By  the  older  nnabimists,  this  lissure  was  considered  the 
gateway  (pona)  of  the  liver ;  heiiee  the  large  vein  which  enters  at  this  point  was 
callod  the  portal  vein.  Besides  this  vein,  the  fissure  trnni«inits  the  hepatic  Mtcry 
nervtM^  ftnd  the  hepatic  duct  and  Ivmphatic^.  At  their  entrunoc  into  the 
irc,  the  Iiepiitie  duct  licjt  in  front  to  tlie  right,  the  portal  vein  behind,  and  the 
cpatio  artery  between  the  other  two  to  the  left. 

The  fitsurt  for    Ifie  tjaU-lUulder  (/(uaa  cysttdit  ftlUue)   is    a    shiillow,  ohiuiig 
Sotta,  placed  on  the  under  surtaue  of  the  right  lobe,  parallel  with  the  longlttidinal 
l^ssare.     It  extends  from   the  anterior  free  margin  of  the  liver,  which  is  ocea- 
snally  notched  for  its  reception,  to  near  the  right  extremity  of  the  transverw 
t£»sure. 

ThejSMNre/or  the  wna  cava  is  a  short  deep  fissoro,  occasionally  a  complete 

Boal,  which  extends  obliquely  upwards  from  ii  little  behind  the  right  extremity 

traosversc  fissure,  to  the  posterior  border  of  the  organ,  where  it  joins  the 

ire  for  the  ductus  venoisiis.     On  stilting  ojirn  the  inferior  vena  cava  which 

^Vi  ooutained  in  it,  a  deep  iwniv  is  seen,  at  the  bottom  of  which  the  hepatic  vcina 

tunicate  with  this  vejwel.      This' fissure   is  .si-pamted  frwm  the  tnuisverso 

by  the  lobus  caudutus;  and  from  the  longitudinal  fissure  by  the  lobtisSpi- 

Lobes.  Tiie  IoIxm  of  the  liver,  like  the  ligaments  and  fissures,  are  aLso^ve  io 
Dmiilier ;  the  rt^ht  lolte,  tlie  left  lobe^  the  lobus  cjuadratus,  the  lobus  SpigeHi;  and 
the  lobujt  caudatus. 

Tlie  Ttijlu  UAe  is  much  larger  than  the  left;  the  proportion  between  tKcm  being 
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aaaix  to  one.  It  occupies  the  riglit  IiypochoD(lriuni.aDd  iascparate"!  rromtbcl«fi 
lobe,  on  ils  upper  aiirfaoc,  by  tii«  loiif^iliKlinnl  ligamvQt ;  on  its  under  siirfivM,  by 
the  lon^iiutlinul  fissurt;;  and  in  tn^tit.  by  n  duvp  uvhili.  It  U  of  a  quftdriUUiral 
form,  its  under  surlin.'*;  Vjuiuf;  inurkud  hy  itireo  ns-iurvs,  tin.'  truOHvutve  fi«wre, 
the  fissure  for  lliu  g;iU-bi;u.ldtT,  and  llm  tWupo  ibr  the  iaferior  vcna  iM\K;  uvi  br 
two  shnllow  iinpru^siunis  ono  iu  J'rout  {im/irrm'o  oliw).  Ibr  the  hvpatic  flexure  of 
the  col«n,iind  one  bahind  {{.mprafi'o  renalia),  lor  Uie  right  kidney  and  «upni-renil 
capsule. 

The  fej^  hhe  i.s  emnller  nnd  more  flattened  thun  the  right.  It  U  sitoaled  io  tbe 
epigastric  and  left  hyjuKrhondriac  reuion^tSomutima-t  extending  as  far  as  the  uppjr 
border  of  the  spleen.  Its  upper  flurlaoe  is  convex;  its  under  ooacave  surface  n»t! 
upon  the  front  of  the  stomach;  and  its  postorior  border  is  in  relation  witb  tbccv- 
dine  orifioc  of  tho  stomach. 

The  hh'u  mtadratua  or  square  lobe  is  situated  on  the  under  surTnco  of  thv  rigbt 
lobo,  bounded  iu  front  by  tlic  free  miirpin  of  tho  liver ;  behind,  by  the  traiwviuw 
H.'^siiru;  on  tho  right,  by  the  tissure  for  tho  gall-blitdder ;  «ud,  on  the  IvA,  by  ll» 
unibilic.'d  H.^sure, 

The  hfius  Spi'jeUi  projix-t*  from  the  back  part  of  tl»e  nnder  sarfhce  of  tbe 
right  lobe.     It  is  bounded,  iu  front,  by  the  tr.in.<verse  fiawure;  on  tho  rightly 
the  ti&sard  for  the  vena  cava;    aud  on  the   lelt,  by  tL«   fissure  for  tho  duct^J 
ycnosua.  ^| 

The  lohw  caudalus  or  tailed  lobo  is  a  small  elevation  of  the  hepatic  subetanaF 
extending  oblicjuely  outwanls,  from  the  base  of  tho  lobus  Spigcltt,  to  tlic  tiuJif 
guriiicc  of  the  nght  lobe.     It  separates  the  rightextrcinity  of  ihetmnsvcisefi^soR 
IVom  the  cotnnieiioenieut  of  (he  fissure  for  the  inferior  viMia  cava. 

Vtisr.h.  Tlie  vessels  eonnccted  with  the  Uv«r  iiro  also  tlve  in  number;  ibej 
are  the  hepntiu  artery,  the  portal  vein,  the  liepcitiu  vein,  the  hepatic  duct,  and  lym- 
phatics. 

The  hrpalic  arfm/,  portal  vin.  nnd  hcjialtc  duct,  acoompaniod  by  numerooi 
lymphiitle  vc-wds  and  nerve*.  a«cem]  lo  tlie  trniuivcriw  flaoire,  bvtween  the  Uyo* 
of  the  giustro-hepatie  omenluni ;  the  hi-putii;  thiet  lying  to  the  right,  the  hcpiD; 
■rterv  to  the  hfii,  and  the  portal  vein  iHshind  the  otber  two.  Tliey  are  envewpH 
in  a  loose  areolar  tissue,  the  capsule  of  Glisson,  which  accompanies  ibo  vw«« 
in  their  eourso  through  tho  portal  canals,  which  are  hollowed  oat  of  the  iutcTM 
of  the  organ. 

The  hr^mtk  veins  convoy  the  blood  from  the  liver.  They  commence  at  tbeeir 
CUiiUtiix-tieeof  theorguiLaudprocvedtowiirds  the  deep  fossa  in  its  posterior  honla 
whun>  ihcy  terinin.ite  by  two  large,  and  several  smaller  bniuchos,  in  the  tufcnor 
vena  cava. 

The  hejiatio  vein.*  have  no  cellular  inveslinent,  consequently  their  poirieks  an 
adherent  to  the  walls  of  the  cannlt  through  which  they  run ;  vo  that,  ou  u  aeetui 
of  the  organ,  these  veins  remain  widely  open  and  solitary,  and  may  be  eajiily  4*- 
tinguished  from  tlio  branchcsof  the  portiil  vein,  which  are  more  or  leas  collapasd^ 
and  alwiiys  accompanied  by  an  artery  and  duct. 

Tho  lymphntu's  arc  large  and  numerous,  consisting  of  a  deep  and  superficial  «t 
They  have  l»ecn  already  described. 

Aerw*.  The  nerves  of  tbo  liver  are  derived  from  tho  hepatic  plexus  of  lb» 
ff^palhetie,  from  tJie  pucumogastric  nerves,  especnally  the  left,  aiul  from  Ik 
right  phrenic. 

Strl'ctlike.  Tho  guiaunco  of  the  liver  is  composed  of  lobules,  held  together  ly 
an  extremely  fine  areolar  tissue,  of  the  ramifications  of  tlio  ponnl  vein,  hepttw 
duct,  hepatic  artery,  hepatic  veins,  Iyinphatic«v  and  nerves;  tho  whole  bfiif 
iiivcMloJ  by  a  fibrous  and  a  .nerovis  coat. 

The  srro^is  mat  \a  derived  from  the  ]ierilonenin,  and  Invest.*  the  entire  saifccc™ 
the  organ,  excepting  at  the  point  coms^ponding  to  llie  attachment  of  its  wJooJ 
ligament-f,  and  at  tho  bottom  of  the  difl'greiit  ILssures,  where  it  is  defictciU.  I'>* 
imimatcly  udhcreut  to  tlte  fibrous  coat. 
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The  Jibrtmt  coat  lies  bcncnth  tbc  iwrous  invcstmtMit,  nnd  covers  the  entire 
sarEooe  of  ibe  orgmi.  It  i^  difliuiilt  uf  (k-Miotisinitioii,  vx<;i;ptin^  wb«Te  Ihc  serous 
coat  i»  det1ci«nt.  Al  idc  traiisvorse  fissupu,  tl  is  oomiiivuniji  with  lli«  CApuk  of 
Glutton ;  and,  od  the  »uriiicu  of  the  organ,  with  the  ai^olar  tlsaue  eeparutiug  this 
lobul&t. 

The  loMes  form  the  chief  mniw  of  the  hepatic  subetanoe;  they  may  be  ae«D 
either  oii  tlio  xurfaoe  of  the  organ,  or  by  maJripg  a  section  through  the  gland. 
They  are  small   jfrauular   bodifs,  about 
ihe  size  of  a  mitlet-seoii,  measuring  from 
one-twentieth  to  oiio-tcnth  of  an  inch  in 
diameter.     When  (Jivitled  longitudinally, 
ihcy  have  a  foliated  marRln,  and,  if  trans- 
versely, a  [Kilygoaal  outline.     Tho  bases 
of  the  lobulcd   are  clust^^rcd   round  the 
■mallust    branches    (sublobular)   of    the 
hepatic  veiiut,  to  which  each  is  connected 
jby  meoiiis  of  a  small  bnnuh,  which  is^iucs 
Srom  ilie  centre  of   the    lobule  liutra- 
Sobular).    The  remaining  part  of  the  sur- 
^ce  of  each  lobule  is  impt-rfecUy  iitolaied 
ifrom  the  surrounding  lohuIci<,  by  a  thin 
[iRratum  of   areolar   tl^iue,   and   by  the 
Her  veaaela  and  ducts. 
If  one   of  the  hepatic  veins  be  laid 
the  bases  of   tne   lobulca   may  bo 
through  the  thin  wall  of  the  vein, 
bn  which  they  rest,  nrrangcd  in  the  form 
if  a  tessclliitetl  pHVcineril,  the  CcUlre  of 
h  polygonal  spncc    uresuutiuf;  a  mi- 
ote  Apcrturi^  the  mouth  of  a  tiublobuLar 
in. 

Each  lobulo  is  composed  of  n  moss  of 
eelU;  of  a  plexus  of  biliary  ducta;  of  a 
renouit  plexoit,  formed  by  branche,'<  of 
Uie  |x>nal  vein :  of  a  branch  of  an  he- 
patic vein  (intralobular);  of  minute 
Brteriei ;  and  probably,  of  nerves  and 
lymphatics. 

The  hcpattb  cells  form  the  chief  mass 
tf  the  substanec  of  a  lobule,  and  lie  in 
the  interspiicea  of  the  capillary  plexus, 
being  prohablv  contained  in  a  tubular 
Dtilwork,  which  foriDs  the  origin  of  the 
biliary  ducts.  The  smallest  bmnches  of 
Oh  vena  porUs  pass  between  tite  lohulen, 
iroaod  which  tht-y  form  a  plexus,  the 
ioterlobuUr.  Braneha't  from  this  )ilexuH 
enter  the  lobules,  and  form  a  network  in 
their  circumferencM).  The  radicles  of  the 
portal  vein  communicate  with  those  of 
Ibe  hepatic  vein,  which  occupy  the  centre 
of  the  lobule;  and  the  latter  oonvcrgo  u> 
form  the  intralobular  vi.-in.  which  issues 
from  the  base  of  the  lobule,  inul  joins  the 
bcpntie   vein.      The  jMirtal  vein   carries 

C  blood  to  the  liver,  from  which  the 
I  is  itecreted ;  the  hepatio  vein  carries 
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Li>atfltQ4tDiit  'Mtlcin   nf  ii  umall  iHttal  tvln  And 
TtDBl,  hft^T   Kli*rni»ii.     1'^.   l'Lirlli>n«  »(  ilin  «D4l 

ttt    rb«   purlAt   win  In  eonlifl   WJLli   [Ei*  ciiatl ; 

UL<«niul  \tj  thf  ti-p^tw  ATifry  «rid  Hurl,  w^ih 
«'v>1*r»uu*f<IllMAi('ifi«p«alr);d^1iit«rDiJ  acr- 
fmt*  vt  iTiv  |tuHAJ  I'lii,  thfOUfh  whlrh  ttr*  H«d 
tb*  uqEUoh  ft  Ihe  Idbnlu  «»(|  lh«  ppvoljiir*  <tf 
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bile  «:<;ruti;<i  by  tlie  hejiatic  c«lla, 

llic  f«-/nitie  ceUx  fbnii  llie  chief  mass  of  ««ch  lobule :  tli«y  are  of  a  took  or" 
less  splieroirfal  lorm ;  but  may  be  rounded,  flutUncd,  or  nuiuy-sidud,  from  raatnal 
compression.  They  varv  in  size  from  tlio  ynViil'i  to  *he  (s'osth  of  Jin  inch  io 
diameter,  and  contain  a  tiistinct  nuclciis  in  tho  interior,  or  even  foravtimcs  two. 
In  the  Dttclcua  is  a  highly  retracting  nucleoluji,  with  granuli*.  The  oell-contcnu 
arc  viscid,  and  contain  yellow  parlick-x,  the  coloring  mittt«r  of  the  bile,  atvl  oil 
globuk-s.  The  cell*  ndlicrc  together  by  ihcir  »uriace8,  so  as  to  form  row^  whidi 
nuliiitc  from  the  cctilrc  lowanls  the  uirctinitcrence  of  the  lobale.  Tbetae  cells  tie 
probubiy  the  cliiitf  iiguiils  in  the  >=ecrelion  of  the  bile. 

Biliary  dufU,  The  precise  mode  of  oiigin  of  the  biliary  diictn  is  uncert^a 
Mr.  Kiernan'A  orig'tnnl  view,  conflnnud  a:*  it  is  by  ihc  re-tc-Arches  of  Dr.  Bea^ 
fthows  that  the  ductH  commence  within  the  lobules,  in  a  plexilbnn  ncivurk 
(lobular  biliary  plexus),  in  which  the  hepatic  cells  lie.  According  to  Henlr, 
HandticM  .Tones,  and  Kolliker.  the  cells  are  packed  in  the  interspocas  oftk 
capillary  plexus,  and.  by  means  of  temporary  communicalioms  tran&mtt  ihof 
contents  into  the  minute  bile  ducts  which  originate  in  the  spaces  brlvxm  X\t 
lobulca.  never  eiitcriiii^  within  them.  The  duds  form  a  plexus  (intcrlobnki) 
hotween  the  lobules;  and  the  interlobular  bruuehcs  unite  into  vneiuol  bronckt 
which  lie  in  the  portal  canul«,  with  bruneheji  of  the  poHaI  veto  nnd  he)W(ie  dad. 
The  ductA  tlmdiy  join  into  two  large  Ininks  which  leuve  the  liver  at  tlie  UaiB- 
veine  fissure,  and  ihciw  joininj;  form  The  hepatic  duct. 

The  I'irtal  \trin,  on  entering  ihe  liver  nt  the  transverse  fissure,  divides  inta 
primary  branche.-s  whii-h  are  contained  in  the  portal  canals,  together  with  br&ncbc* 
of  tho  hepatic  artery  and  duct,  and  the  nerves  and  lynipharics.  In  the  laner 
portal  canals,  ihc  vessels  are  separated  from  the  parietes,  and  joined  to  each  otfar 
by  a  loose  wilular  web.  the  capsule  of  Glisson.  The  veins,  as  they  lie  in  tbeportil 
canals,  give  off  vaginal  branches,  which  form  a  plexus  (vaginal  plexus)  ii 
Olisson's  capsule.  From  this  plexus,  and  from  tho  ]>ortal  vein  iteelf,  eaull 
branches  are  given  off  winch  pass  between  the  lobules  ^interlobular  veins):  tlicie 
cover  the  entire  surfiieo  of  the  lobidee,  excepting  tlielr  baaes.  The  lobqlar 
brunches  are  derived  from  the  interlobular  veins;  they  penetrate  into  the  lobnlft 
and  form  s  capillary  plexus  within  them.  From  this  plexus  the  intralobular  too 
ari^e:^ 

The  Hepatic  arttry  appears  destined  chiefly  for  the  nutrition  of  the  coats  of  d» 
largo  vessels,  the  ducu.  and  tlio  investing  inembratK-:*  of  the  liver.     It  cnltn 

the  liver  at  the  transverse  tlssui^e^  with 
the  portal  vein  and  hepatic  duet,  and 
ramifies  with  the^  veitsels  through  tbt 
]K)rtal  canahi.  Itgivesoff vaginal  brancbei 
which  ramity  in  the  capsule  of  GIimcb; 
and  other  branches,  which  are  dislribmal 
to  the  coots  of  the  vena  portio  and  hcpalw 
duct.  From  tho  vaginal  plexus,  inta* 
lobular  brnncheai  arc  given  olt  whicb 
ramify  through  the  ioierlobukr  flisum 
u  few  branches  being  distributed  to  Ute 
lobules.  Kicman  supposes^  that  tlw 
branches  of  the  hepatic  artery  tenainrte 
in  acapilliiry  plexu-t,  which  eommoiucaW 
with  the  branches  of  the  vena  portn. 

Tho  Bfpatie  vein*   commenco   in  Ii* 
interior  of  each  lobule  by  a  picxua.  tl>* 
branches  of  which  converge  to  lori"  ^ 
intralobular  vein. 
TTie  iiUTalobular  vein  passea  through  the  centre  of  the  lobuW,  and  leaves  it  <• 
Jta  base  to  terminate  Vn  &  sa\)\oW\M  vvaw. 
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The  suilobuiar  twins  unite  with  aeighboring  branches  to  form  larger  veins ;  and 
these  join  to  form  the  large  hepatic  trunks,  which  terminate  in  the  vena  cava. 

Gall-bladdeh. 

The  Gall-bladder  is  the  reservoir  for  the  bile ;  it  is  a  conical  or  pear-shaped 
membranoua  sac,  lodged  in  a  fossa  on  the  under  sur&ce  of  the  right  lobe  of  the 
liver,  and  extending  trom  near  the  right  extremity  of  the  transverse  fissure  to  the 
anterior  free  margin  of  the  organ.  It  is  about  four  inches  in  length,  one  inch  in 
breadth  at  its  widest  part,  and  holds  from  eight  to  ten  drachms.  It  is  divided  into 
a  fundua,  body,  and  neck.  The  fundus,  the  broad  extremity,  is  directed  down- 
wards, forwards,  and  to  the  right,  and  occasionally  projects  from  the  anterior  border 
of  the  liver :  the  body  and  neck  are  directed  upwards  and  backwards  to  the  left. 
The  gall-bladder  is  held  in  its  position  by  the  peritoneum,  which,  in  the  majority 
of  cases,  passes  over  its  under  surface,  but  it  occasionally  invests  it,  and  is  con- 
nected to  the  liver  by  a  kind  of  mesentery. 

Relations.  The  body  of  the  gall-bladder  is  in  relation,  by  its  upper  surface, 
with  the  liver,  to  which  it  is  connected  by  areolar  tissue  and  vessels;  by  its  under 
surface,  with  the  first  portion  of  the  duodenum,  occasionally  the  pyloric  end  of  the 
stomach,  and  the  hepatic  flexure  of  the  colon,  The/itTw/ws  is  completely  invested 
by  peritoneum;  it  is  in  relation,  in  front,  with  the  abdominal  parietes,  immediately 
below  the  tenth  costal  cartilage ;  behind,  with  the  transverse  arch  of  the  colon. 
The  neck  is  narrow,  and  curves  upon  itself  like  the  Italic  lettery";  at  its  point  of 
connection  with  the  body  and  with  the  cystic  diict,  it  presents  a  well-marked 
coDstriction. 

When  the  ^U-.blftdiler  is  diatcnded  irith  bile  or  calculi,  the  fnndns  may  be  felt  ihrongh  the 
mbdominal  parietes,  especiallir  in  an  emaciated  subject;  the  relations  of  this  sac  will  also  serve 
to  explain  tne  occagional  occnrrence  of  abdominal  biliary  fislulK,  Ihroufth  which  biliary  calculi 
may  pass  out.  and  of  the  passage  or  calculi  Trom  the  gall-bladder  into  the  slomach,  duodenom, 
or  coloD,  which  occasionally  happens. 

Struclure.  The  gall-bladder  consists  of  three  coats;  serous,  fibrous  and  muscular, 
and  mucous. 

The  external  or  serous  coal  is  derived  from  the  peritoneum;  it  completely  invests 
the  fundus,  but  covers  the  body  and  neck  only  on  their  under  surface. 

The  middle  or  JSiroua  coal  is  a  ihiu  but  strong  fibrous  layer,  which  forms  the 
framework  of  the  sac,  consisting  of  dense  fibres  which  interlace  in  all  directions. 
Plain  muscular  fibres  are  also  found  in  this  coat,  disposed  chiefly  in  a  longitudinal 
direction,  a  few  running  transversely. 

The  internal  or  mwoiis  coat  is  loosely  connected  with  the  fibrous  layer.  It  is 
generally  tinged  with  a  yellowish-brown  color,  and  is  everywhere  elevated  into 
minute  rug^e,  by  the  union  of  which  numerous  meshes  are  formed;  the  depressed 
intervening  spaces  having  a  polygonal  outline.  The  meshes  are  smaller  at  the 
fundua  and  neck,  being  most  developed  about  the  centre  of  the  sac.  Opposite  the 
neck  of  the  gall-bladder,  the  mucous  membrane  projects  inwards  so  as  to  form  a 
large  valvular  fold. 

The  mucous  membrane  is  covered  with  columnar  epithelium,  and  secretes  an 
abundance  of  thick  viscid  mucus;  it  is  continuous  through  the  hepatic  dnct 
with  the  mucous  membrane  lining  the  ducts  of  the  liver,  and  through  the  ductus 
communis  choledochus  with  the  mucous  membrane  of  the  alimentary  canal. 

The  Biliary  Duels  are  the  hepatic,  the  cystic,  and  the  ductus  communis 
choledochus. 

The  hepatic  duct  is  formed  of  two  trunks  of  nearly  equal  size,  which  issue 
from  the  liver  at  the  transverse  fissure,  one  from  the  right  and  one  from  the  left 
lobe ;  these  unite,  and  pass  downwards  and  to  the  right  for  about  an  inch  and  a 
half  to  join  at  an  acute  angle  with  the  cystic  duct,  to  Ibrm  the  common  choledoch 
Anfi. 


OltOANS  OF   DIGESTION. 

Tlie  rystic  duct,  tho  smallest  of  Uie  thrcu  bilian,-  duct^  is  about  an  inch  in  lengtlu 
It  passes  obliquely  downwHrdii  nnd  tu  Ihtt  lull  trom  the  nvck  uf  the  gull-hladoer, 
ana  joins  the  huputiu  dnut  to  form  the  uomnion  AruA.  It  lit»  iu  the  gtuoro-bepalio 
omentum  in  front  of  lh«  vena  cava,  the  cystic  artery  lying  to  it*  left  aide;  The 
mucous  tncinhniiie  iiuiiig  its  interior  is  thrown  into  a  m^rieit  of  cruscvutic  fo1d& 
from  five  to  ivfi'lve  in  number,  which  project  into  the  duct  in  regular  succotsson, 
and  are  directed  obliquely  round  the  tube,  presenting  much  tlie  uppcanuioe  of  a 
continuous  epirni  valve.  They  exist  only  in  tho  human  gubjecL  When  tlw  dud 
has  been  distcndm^l.  the  interripaoes  1)elween  the  fold»  are  dihited,  so  BS  to  gire  U 
its  exterior  a  sacculated  ap]iearance. 

U1)c  'litcltta  rotmriunis  ehuleilnchii*.  the  largest  of  the  three,  IS  ihe  oommon  excre- 
tory duct  of  the  liver  and  gall-bladder.  It  is  about  three  inches  in  length,  of  the 
diamot(>r  of  a  goose-quill,  and  fornie<l  by  the  junction  of  the  oy»tic  and  henadc 
ducts.  It  dcACends  along  the  right  border  of  the  lasser  omentum,  behind  tlu 
first  portion  of  the  duodenum,  in  front  of  the  vena  port»,  and  to  the  right  of  tliB 
hepatic  artery;  it  then  passes  between  the  pancreas  and  descending  portion  of  tin 
duotlcnum,  and  running  for  a  short  distance  along  the  right  side  oil'  the  pancmtic 
duct,  near  its  term i nation,  pusses  with  it  obliquely  between  the  mucous  xaA 
mui<culiir  cuiit«,  the  two  opening  by  n  common  orifice  upon  the  summit  of  ■ 

{inpilh,  situated  at  tho  inner  side  oi  the  desccuding  poruoa  of  tho  duodenum,  a 
ittle  below  its  middle. 

Structure.  The  coats  of  tlie  biliary  ductit  are  composed  of  an  external  or  fibroin, 
and  an  internal  or  raucous  layer.  Tlk\i  fibrous  coat  is  Gompo«ed  of  a  strong  axeolar 
fibrous  tiftsue.  Tho  mucous  coat  is  continuous  with  tlie  lining  membrane  of  tho 
hepatic  ducts  and  gall-liladder,  and  also  with  thatof  theduiKlenum.  It  is  provided 
with  numerous  glands,  the  orifices  of  which  are  scattered  irregularly  in  the  larger 
ducts,  but  tu  the  smaller  hepatic  ducts  are  disposed  in  two  longitudinal  rows,  one 
on  eaeh  sido  of  the  vcbscI,  These  glands  are  of  two  kinds.  Some  are  ramified 
tubes,  which  occasionally  anastomose,  and  from  the  sides  of  which  .saccular  dlU- 
tations  aro  given  oil";  others  arc  small  clustered  cellular  glands,  which  open  either 
separately  into  the  hepatic  duct,  or  into  the  ducts  of  the  tubular  glands. 


The  I'AKcitEAS. 

Diutction.  ThepaticreasninjVrxposoil  fordiswctlanin  tliroedltToRDtwavB:  I.  BfnUif 
tliA  lirt-r.  <1niwmK  <lnwn  thn  ttomnch.  and  Icarin^  ilironeh  Ihc  |nuUi>hcp:tiic  i>iDeDIaa.  3.  Bf 
minnji'  lh<'  Ktomach,  tlic  nrch  of  lh<^  rolim,  un<l  frraX  omi'ntiiin  u|>w*niF,  nod  llirn  diridinit  IM 
iuri-rior  liij'er  of  lh«  IrausTurm-  luttiotoloi].  3.  ii\  liividiuu  Ibu  Iwu  Inji-rs  of  pi'dloiMun.  vUd 
di?«i;euil  friiiii  llii.-  gTval  ourvitluii>  otthv  ^Innmcli  io  furui  tlii-  ^rciit  uiTituluin  ;  tumuif;  tliiaOtfM 
Upwards,  atad  Ihca  cutting  through  the  usecadiDi;  ln^cr  of  ilie  irsngvcrae  mcMoolna. 

The  Pancreas  (irer-xpfof,  all  fieth)  is  a  conglomerate  gland,  analogooji  in  ib 
structure  to  tho  salivary  glands.  In  shape,  it  ia  trana\-crsoly  oblong,  fiaitened 
from  before  backwards,  and  betars  some  slifiht  rcscmblanoe  to  a  hammer,  its  right 
extremity  being  brond.  and  presenting  a  sort  of  angtdar  bend  from  above  down- 
wards,  ealled  the  hrnd;  its  Icfl  extremity  gradually  tapers  to  form  the  tail,  the 
intormediate  portion  being  oaHctl  the  Iwbf.  It  i»  situated  transvcnwly  aorass  the 
poeterior  wall  of  tlio  abdnmen,  at  the  back  of  the  epigastrio  and  both  hypochon- 
driac regions.  Its  length  varies  from  six  to  eight  mohes,  its  brcndth  is  an  inch 
and  a  naif,  and  its  thickness  fi-om  half  an  inch  to  an  inch,  being  thicker  at  in 
right  extremity  and  along  its  uj^per  border.  Its  weight  varies  from  two  to  three 
and  a  half  ounces,  but  it  may  reach  six  ounces. 

The  riyhl  r-xtrcmiti/  or  /it-ad  of  the  pancreas  (fig.  U4G)  is  curved  upon  itself 
from  above  downwards,  and  is  embraced  by  the  concavity  of  the  duodiaiura.  tise 
common  bile  duct  descends  behind,  between  the  duodenum  and  pancreas;  and  the 
pancrcatieo-duodcnal  artery  descends  in  front  between  the  same  parts.  Upon  il* 
poeterior  part  is  n  lobular  fold  of  the  gland,  which  passes  transreisely  to  toe  left 
wbiad  tho  superior  meseutcrie  vess<.'hi,  forming  the  back  t>*rt  of  tlie  canal,  in 


PANCREAS. 
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whi«}i  tlicy  are  oontaincd.  It  is  somvtirDO)  dvtncLcJ  from  tlio  rest  of  the  glnad, 
ami  in  ciillml  ilm  les»tr  pancrftu. 

The  fcww  etui  or  tail  uf  lli«  pancreas  is  n»irrow;  it  cxtemls  lo  tlie  left  la  far 
as  iIm)  »p!e«u,  and  is  placed  over  llie  left  kidney  and  RUprti-rcnal  cap:<ule. 

The  ooJy  of  the  pancreaii  it  convex  in  tVont,  and  covered  by  the  a.wending 
layer  of  the  transveriie  meeocoton  and  the  posterior  8ur£ice  of  the  Htomach. 

The  yioaUrior  surface  is  concave,  and  has  the  foUowing  strucmrea  interposed 
between  iiand  the  brifl  lumbar  vertebra: — the  superior  mesenteric  artery  and  vein, 
and  coinraencenient  of  tlie  vena  portae,  tlie  veaa  cava,  iho  awrla.  iho  left  kidney, 
supra-reoal  capsule,  and  corresponding  renal  vcjiscls. 

The  »ppef  harder  is  thick,  and  has  rcstin-^  upon  it.  near  its  centre,  the  cocliac 
axis ;  th«  eplcmc  artery  and  vein  are  Wlged  in  a  dwp  groove  or  canal  in  this 


Fig.  34tf.— The  Panontu  uid  lU  Itelslioo*. 
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border,  and.  to  the  tight,  the  first  part  of  tlio  duodenum  and  the  hepatic  artery  are 
in  relation  with  it. 

The  hwrr  bor^l-r,  thinner  than  the  upper.  i«  separated  from  the  Irannverw 
portion  of  itie  duodenum  by  Uio  superior  incicntorie  artery  and  vein;  lo  ibc  left 
of  theave  the  inferior  mesenterio  vein  osoendii  behind  ibe  jmnereas  tp  join  tlie  splenic 
Vein. 

Tiie  pancrmtic  duct,  called  also  the  eanat  of  W'irs^nQ  fn>m  iu  discoverer,  extendi 
tnui9ver»ely  from  left,  to  right  through  llio  subfttanoo  of  the  pancreas,  nearer  to  it-i 
lower  than  its  appcr  border,  and  lyins  nearer  its  anterior  th.in  ite  ixjsterior  nur- 
iaoe.  In  order  to  expose  it.  the  RUpcrlk-ial  portion  of  the  gland  nmat  Iw  removed. 
Tl  commences  by  an  orifice  common  to^it  and  the  ductus  communis  eholcdochus 
upon  the  summit  of  an  elevatwl  napilla.  situated  at  the  inner  side  of  the  di-sccnding 
pOTtioQ  of  the  duodenum,  a  little  below  its  middle.  Putting  very  obliquely 
through  the  mucoui*  and  muscular  coats,  it  HCparatc«  itself  from  tde  common, 
cholojoch  duct,  and.  ascending  slightly,  ruii»  from  right  lo  left  through  the  middle ' 

\  of  the  gland,  giving  off  numerous  brunclieii,  which  pa.'«s  to  be  distributed  to  ita 

I    lobules. 

I       Sometimes  the  pancreatic  and  common  cfaoledoch  duets  open  separately  into  the 
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tluodenum.    The  excretory  diiRt  of  tlie  lc»scr  pancreas  u  cnllccl  -tlie  Aadu 
avaticua  minor;  it  ypcDH  iiitu  llic  luiiin  duct  near  the  duodettuia,  ami 
Depanitcly  into  that  iutc«tiiio,  ut  a  dUlance  of  an  inoh  or  more  from  the  tenai 
of  the  priuoipul  duct. 

Thu  puiicreatic  duct,  near  the.  duodenum,  iit  about  tli«  Riiwof  an  ordiwirv  luill 
Its  wuUs  nru  thin,  con.siitting  of  two  coalii,  an  external  fihroiia  and  an  inlcna 
mucous:  tho  liitt«r  is  thin,  smooth,  and  furaUhed.  near  ita  tenninatioD,  with  alba 
goaitertMi  follicles. 

Sometimes  the  pancreaUc  duct  is  double,  up  to  its  point  of  CDtraoeo  into  tha 
duodenum. 

The  AVrufiwrw  of  the  pancreaB  closely  resembles  that  ofthc  salivary  glands;  boii 
it!  looser  and  eofYcr  in  its  tvsturc.  The  fluid  secreted  by  it  is  uliuost  tdcDticol  wtii 
salivu. 

Vcnat-U  ami  Xervet.  Tlie  artfriea  of  tlio  pancreas  arc  derive<l  from  the  Rpknii 
the  pancreati  CO -duodenal  branch  of  the  hejiatic,  and  the  superior  mejealerj^ 
Its  vfiiis  open  into  the  sjilenie  antl  superior  mesenteric  reins.  Its  lifmfKatia 
terminate  m  the  lumbar  glands.  The  nerves  are  filaments  from  the  spkiu; 
plexus. 

The  Si-lees. 

Tho  Spleen  is  usually  closulled   together  with  the  thyroid,  supra-renal  ad 
thymus  ghmds.  n.s  one  of  ihiiducilesA  glands,  fromitsposaesningnoexcn^oryibl 
It  is  of  an  oblong  flatltmed  form,  sol^,  of  very  brittle  consustcnee,  highly  viscilj!, 
of  a  dark  bluish-red  color,  and  situated  in  tlie  left  hypoehondriac  repifo, 
bracing  the  cardiac  end  of  the   stomach.     It  is   iuvi-sted   by  pcrilooLUiD, 
connected  with  tho  stomach  by  the  gaatro-splenic  omentum. 

Jiclations.  Its  fMsrnal  tur/aee  is  convex,  smooth,  and  in  rclotion  u-itli  lit 
under  Kurfaec  of  the  Diaphragm,  which  separates  it  from  the  iiintli,  teutli,  oi 
eleventh  ribs  of  the  left  side. 

The  internal  sur/we  is  slightly  concave,  and  divided  by  a  Tertiesl  fiBsiin-.il» 
hiliia,  into  an  anterior  or  larger,  and  a  posterior  or  smalk-r  j>ortion.  The  hilmii 
pierced  by  several  targe,  irregular  apertures,  for  the  eiitnmou  and  exit  of  vis«!t 
and  iicrvtis.  At  the  murgins  of  the  hilus,  the  two  layers  of  jjcrilonciiin  m 
re(i«oled  iVom  tlio  wurface  of  the  spleen  on  to  the  cnnliiK!  end  of  the  ^Umni, 
forming  the  gastro-splenic  omcnUim,  which  conmins  lietween  its  layers  the  s^iVk 
ves.<iels  and  ni^rves,  and  the  va»a  hrevin.  The  internal  surface  i»  in  reIalioa,il 
front,  with  the  great  end  of  th<!  stomach  ;  below,  with  the  tail  of  the  pancwB^ 
r^d  behind,  with  the  letl  crus  of  the  Diaphragm  and  corrosponding  8upra-i 
■  fiapHiilc. 

Its  upper  aid,  thick  and  rounded,  la  in  relation  with  the  Diaphragm,  to  wWtt 
it  is  connected  by  a  fold  of  pcritoncuni,  the  suspensory  ligament. 

lis  lower  end  is  pointed;  it  is  in  relation  with  the  left  extremity  of  the 
verse  arch  of  the  colon. 

lt.'<  iintrnnr  miir^in  is  free,  rounded,  and  often  notchetl,  especially  below. 

lis  jiiisferior  fnanjin  is  rounded,  and  lies  in  relation  witli  the  left  kidney,  V 
which  it  i.-<  coimci^led  by  loose  areolar  tissue. 

The  spleen  is  held  in  its  position  bv  two  folds  of  peritoneum ;  one,  tlic  jfivM- 
spUmic  omnUum,  connects  it  with  the  stomach,  and  the  other,  tbe  svfptmKf 
liQanKnt,  with  the  under  surface  of  the  Diaphragm. 

The  size  and  uvi;/lit  of  the  spleen  aie  liable  to  very  extreme  variatioaj  It 
dil!bront  periods  of  life,  in  diflcrent  individuals,  and  in  the  .same  individual  nuia 
diflerent  conditions.  In  ihnailiik.  in  whom  it  attains  itA greatest  siz«,  it  is  usiallT 
about  five  inches  in  length,  throe  or  four  inches  in  breadth,  and  an  inch  or  an  iicB 
and  a  half  in  thickness,  and  weighs  about  seven  ounces.  At  birth,  )t«  weigtil,  o 
pntportion  to  the  cntiro  body,  is  almost  equal  to  what  ia  observed  in  the  »Jiitt 
being  a.*  1  to  S'lO;  whilst  in  the  julult  it  varies  from  I  to  820  to  1  to  400.  Ip**' 
age,  the  organ  not  only  decreases  in  weight,  but  dccreasos  consi»krabIj  ta  {"» 


SFLBEN. 


«S5 


to  the  entire  body,  being  m  1  to  700.  The  irixe  of  the  spleen  is  iinrreased 
nod  after  ditfe.''lion,  and  Tarie-t  considerably,  according  to  thn  i>l3U!  of  ^ 
Dutrilion  of  the  body,  being  large  in  lilghlr  fed,  nnd  gniall  in  starved  animttli 
In  intermittent  and  other  fevers,  it  beeomcs  much  enlarged,  weighing  occasionaUj 
from  18  to  20  pounds 

Siracturt.  The  splcci)  ts  invested  by  two  coats ;  an  external  serous,  and  nn 
internal  fibrous  dastiu  coat. 

The  fxiernal  oT  sero'ia  coat  is  derived  from  the  peritoneum ;  it  is  thin,  smoot.b, 
and  in  tlio  liunuin  atibJL-et  iutimnlely  adtieri;ut  to  tho  tlbrous  clofitie  cout.  It 
invests  almost  the  entire  urgiui,  being  iv-flci^tud  from  it  st  the  hiltia,  on  to  the 
great  end  of  the  stomach,  mid  nt  the  upper  end  of  the  organ  on  to  tho  Dia- 
phragm. 

The  ftbnju  ehuiic  rwU  form«  tlie  frnmework  of  the  spleen.  It  inveatA  the 
exterior  of  the  organ,  and  at  the  hiliw  i.s  rtrflwied  inwards  wpim  ibe  vessels  in  the 
6)rm  of  Taginie  or  aheath.t.  l-'nmi  these  Mhwilh-^  lu-t  we!l  as  from  the  inner  snrfac 
of  the  fibro-ela«tic  coat,  numerous  small  iibnius  Imbeculie  or  bands  (tig.  34") 
given  off  ia  all  directions ;  thesey  uuiting,  constitute  the  areolar  framework  of  the 
sploco.     Tlio  proper  coat,  the  sheaths  of  the  vessels,  and  the  trabecuhe,  consist  of 


Pig.  347, — Tmurrnti  f^i^oliou  of  Iho  Spleou.  uliowing  tho  Tnbeoalnr  Timtw 
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a  dense  mesh  of  white  and  yellow  elastic  fibrous  tissues,  the  latter  considerably 
[iredominatiQg.  It  is  owing  to  the  presenco  of  this  tissue,  that  tho  spleen  poa- 
neesCB  a  consiacreblc  amount  of  elasticity,  admirably  adapted  for  tho  very  con- 
sidenible  variations  in  size  that  it  presents  under  certain  circumstances.  In  somo 
of  tlio  mammalia,  in  addition  to  the  uituid  constituents  of  this  tunic,  there  are  fouudi 
numerous  pale,  tlatlened,  spindle  itlmped,  nucleated  fibres,  like  uii^tripod  musculari 
fibre*.  It  ia  probably  owing  to  this  structure,  that  the  Mpleen  podsosses,  when  acted 
upon  by  the  galvanic  current,  faint  traces  of  contractility. 

The  proper  gubstance  of  the  sjileen  occupies  the  interspaces  of  the  areolar  frame 
Work  of  the  organ ;  it  is  a  soft,  pulpy  maas,  of  a  dark  reddish-brown  color,  consist- ' 
ing  of  oolorle.**  and  colorcl  elements. 

The  <olorless  elements  consist  of  granular  matter;  nuclei,  about  the  sijto  ofj 
tbe  red  blood-disks,  homogeneous  or  granular  in  structure,  and  uucloat«d  vuiicleAi 
in  small  numbers.     These  elements  form,  probably,  one-half  or  two-thirds  of  the 
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rhulc  sultetanee  of  tbe  pulp,  filling  up  tlic  intcrspnccs  formcij  Sv  the  putidooi  tf 
tie  lipk-un.  iLuil  l>-ing  in  dom  contavt  willi  die  walls  of  the  capillary  vesaelaMu 
to  l)c  n.^iiilily  acted  upon  by  the  nutrit:Qt  fluid  which  pcrmtatcs"  them.  Ttot 
clciiieiitji  fyrui  a  large  part  ol"  the  entire  bulk  ui'  the  splvva  in  wcll-uouri^bed  ia. 
muU;  whiltt  ihey  diminish  in  numlier,  and  occainoDaliy  uv  vrunting,  in  atanui 
tuiiinalft.  Tlie  application  of  chemical  testa  show^  that  Uiey  are  ust^viitiaUj  i  pr» 
lein  compound. 

The  colorv'-l  elj^menta  of  the  pulp  consist  of  red  blood-globalcs  and  of  coM 
oorpUHcle?,  either  free,  or  iucludud  lit  cells.  Sometime^  uncliangetl  blood-ditb 
are  aecn  included  in  a  cell;  but  more  frequently  the  inelwlud  blood-dulu  w 
ultcreil  both  in  form  and  color.  Bciudcs  these,  nnnierouA  duep-red,  or  reddle 
yellow,  or  black  corpuscles  and  cry»tal«,  cither  single  op  aggregated  in  niuds), « 
seen  dilVu-Kni  Ihrougbout  the  pulp-Hiibwtanco ;  those,  in  oh«niiml  compositioiL x;e 
closely  allied  to  the  hieaiatin  of  the  blitiHl. 

MalpU/hian  CarjmscUs. — On  examining  the  cut  Bur&oa  of  a  healthy  spleo.  i 
number  of  small  semi-opaque  bodies  of  gulaliuuus  oonastonce.  are  seen  aisKoi- 
aaied  throughout  its  substance ;  these  are  tlie  splenic  or  Malpighiao  vorpssclo 

Fig.  34E!.— TUe  ll3li>ij;I)lan  Corpiiaclm,  nn-I  tiit-ir  DrlaUoit  viUi  Ih*  SiOtaia  Artvr; 
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(fig.  348).    Tbey  may  he  seen  at  all  period.*  of  life;  hut  they  are  more  dislidB^ 
in  uarly  life,  tliiin  in  adult  life  or  old  ago;  and  they  are  much  smaller  in  naatte 
in  inoKt  iiianimalia.     Tttey  are  of  a  Rpherical  or  ovoid  form,  vary  ooosideralilT 
in  !<ize  and  nuiiibor,  and  are  of  a  scmi-opaquo  whitish  color.    They  are  aj^wDdM 
to  the  sheaths  of  the  smaller  ariories  and  their  hrsochcs.  presenting  a  resembbiM 

»to  the  butis  of  th«  moss  rose.  Each  consists  of  a  nwmbrauous  capsule,  comptepi 
of  fine  pale  fibres,  which  interlace  in  all  directions.  In  man,  the  capsule  is  \iiVn> 
gcneous  in  strtjcture,  and  formed  by  a  prolongation  JVom  the  sbcatos  of  the  goall 
:  arteries  to  which  the  corpuscles  are  attachetl.  The  bluodveseels  ramifrinjr  <* 
I  the  8Tirfai:e  nl'  the  corpuscles  consist  of  the  larger  ramiScatious  of  the  ari<;rKsB 
which  the  sawnhis  is  connodcd ;  and  abio  of  a  delicate  oapillary  plexo*.  MmTal 
,  to  that  surrounding  the  vesicles  of  other  glands.  Tbeso  vestii^les  liave  also  » 
■  close  relation  with  the  veina  (fig.  &-i^).    These  veaseli^  which  are  of  ooiuidsiaUt ' 
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albuminous.  Tbese  bodies  are  very  large  after  digestion  is  completed,  in  well-fed 
animals,  and  especially  in  those  fed  upon  albuminous  diet.  In  starved  animals, 
they  disappear  altogether. 

The  splenic  artery  is  remarkable  for  its  large  size,  in  proportion  to  the  size 
of  the  organ ;  and  also  for  its  tortuous  course.  It  divides  into  from  four  to  ai 
branches,  which  enter  the  hilus  of  the  organ,  and  ramify  throughout  its  substance 
(fig.  350),  receiving  sheaths  from  an  involution  of  the  external  fibrous  tucic, 
the  same  sbeaths  also  investing  the  nerves  and  veins.  Each  branch  runs  in  tbe 
transverse  axis  of  the  organ,  from  within  outwards,  diminishing  in  size  during  its 
transit,  and  giving  off,  in  its  passage,  smaller  branches,  s«ne  of  which  pass  to  tiie 
anterior,  others  to  the  posterior  part ;  these  ultimately  terminate  in  the  proper 
substance  of  the  spleen,  in  small  tufts  or  pencils  of  capillary  vessels,  which  lie  in 
direct  contact  with  the  pulp.  Each  of  the  larger  branches  of  the  arteries  supplies 
chiefly  that  region  of  the  organ  in  which  the  branch  ramifies,  having  no  anasto- 
mosis with  the  majority  of  the  other  branches. 

The  capillaries,  supported  by  the  minute  trabecule,  traverse  the  pulp  in  all 
directions,  and  terminate  either  directly  in  the  veins,  or  open  into  lacunar  spaces, 
from  which  the  veins  originate. 

The  veim  are  of  large  size,  as  compared  with  the  size  of  the  organ,  and  tli«r 
distribution  is  limited,  like  that  of  the  arteries,  to  the  supply  of  a  particular  put 
of  the  gland ;  they  are  much  larger  and  more  numerous  than  the  arteries,  ITiej 
originate,  1st,  as  continuations  of  the  oapillaries  of  the  arteries ;  2dly,  by  inter- 
cellular spaces  communicating  with  each  other;  3dly,  by  distinct  cascai  pouches. 
By  their  junction  they  form  from  four  to  six  branches,  which  emerge  from  the 
hilus ;  and  these,  uniting,  form  the  splenic  vein,  the  largest  branch  of  the  veiH 
porla3. 

The  lymphatics  form  a  deep  and  superficial  set ;  they  pass  through  the  lym- 
phatic glands  at  the  hilus,  and  terminate  in  the  thoracic  duct. 

The  nerves  are  derived  from  branches  of  the  right  and  left  semilunar  ganglia 
and  right  pneumogastric  nerve. 


The  Thorax. 

E  Thorax  is  a  conical,  osseous  framework,  connected  with  the  middle  region 
i  spiue.  It  is  narrow  above,  broad  below,  flattened  before  and  behind,  and 
vhat  cordiform  on  a  tranaverse  section. 

■tnciariea.    It  is  bounded  in   front  by  the   sternum,  the   six  upper  costal 
iges,  the  ribs,  and  intercostal  muscles;  at  the  sides,  by  the  ribs, and  inter- 
muscles  ;  and  behind,  by  the  same  structures  and  the  dorsal  portion  of  the 
jral  column. 

3  superior  opening  of  the  thorax  is  bounded  on  each  side  by  the  first  rib ; 
mt,  by  the  upper  border  of  the  atenmrn ;  and  behind,  by  the  first  dorsal 
3ra.  It  is  broader  from  side  to  sidt^  than  from  before  backwards;  and  its 
ion  is  backwards  and  upwards. 

3  lo^ver  opening  or  base  is  bounded  in  front  by  the  ensiform  cartilage; 
d,  by  the  last  dorsal  vertebra ;  and  on  each  side  by  the  last  rib,  the  Dia- 
TO  filling  in  the  intervening  spase.  Its  direction  is  obliquely  downwards 
ackwards,  so  that  the  cavity  of  the  thorax  is  much  deeper  on  the  posterior 
than  on  the  anterior.  It  ia  wider  transversely  than  from  before  backwards, 
s  general  direction  is  convex  towards  the  chest ;  but  it  is  more  flattened  at 
:ntre  than  at  the  sides,  and  rises  higher  on  the  right  than  on  the  left  side, 
iponding  in  the  dead  body  to  the  upper  border  of  the  fifth  costal  cartilage, 
;  right  side ;  and  to  the  corresponding  part  of  the  sixth  cartilage  on  the  left 

3  parts  which  pass  through  the  upper  opening  of  the  thorax  are,  from  before 
rards,  the  Sterno-hyoid  and  Sterno-thyroid  muscles,  the  remains  of  the 
JS  gland,  the  trachea,  oesophagus,  thoracic  duct,  and  the  Longi  colli  muscles ; 
3  sides,  the  arteria  innominata,  the  left  carotid  and  left  subclavian  arteries, 
iternal  mammary  and  superior  intercostal  arteries,  the  right  and  left  ven© 
linatse,  and  the  inferior  thyroid  veins,  the  pneumogastric,  sympathetic, 
ic,  and  cardiac  nerves,  and  the  recurrent  laryngeal  nerve  of  the  left  side, 
pex  of  each  lung,  covered  by  the  pleura,  also  projects  through  this  aperture, 
e  above  the  margin  of  the  first  rib. 

3  viscera  contained  in  the  thorax  are,  the  great  central  organ  of  circulation, 
(art,  inclosed  in  its  membranous  bag,  the  pericardium ;  and  the  organs  of 
ation,  the  lungs,  invested  by  the  pleurae. 

Thk  Pericardium. 

;  Pericardium  is  a  conical  membranous  sac,  in  which  the  heart  and  the 
lencement  of  the  great  vessels  are  contained.  It  is  placed  behind  the  sternum, 
he  cartilages  of  the  fourth,  fifth,  sixth,  and  seventh  ribs  of  tlie  left  side,  in 
terval  between  the  pleurte, 

apex  is  direeted  upwards,  and  surrounds  the  great  vessels  about  two  inches 
!  their  origin  from  the  base  of  the  heart.  Its  base  is  attached  to  the  central 
Q  of  the  Diaphragm,  extending  a  little  farther  to  the  left  than  the  right  aide. 
in(,  it  is  separated  from  the  etemum  by  the  remains  of  the  thymus  gland 
1,  and  a  little  loose  areolar  tissue  below ;  and  is  covered  by  the  margins  of  the 
,  especially  the  left.  Behind,  it  rests  upon  the  bronchi,  the  oesophagus,  and 
iscending  aorta.  Laterally,  it  is  covered  by  the  pleurie;  the  phrenic  vessels 
erve  descending  between  the  two  membranes  on  either  side. 
44  8S9 
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Tbo  pericardium  is  a  Gbro-seroua  membrane,  and  consists^  therefore,  of  two  Isljcb  ; 
an  cxivmal  fibrous  and  an  internal  serous. 

TlieyiifOtw  hi/er  is  a  strong,  dense,  fibrous  membrane.  Above,  it  snrrotiad* 
the  great  vcsscU  arising  frotn  the  b,iK:  uf  the  heart,  ou  wbicli  it  is  oontian«d  is 
the  toTTQ  of  tubular  prulongatiuns,  which  arc  gradually  io»t  upon  tb«ir  exterai] 
coats;  the  siruiigvsl  being  [hut  which  includes  the  aorta.  Diilovr,  it  ii  aUftohed 
to  the  central  teudun  of  t!iu  ])i.'i;)hraj|m;  and,  on  the  left  !<ide,  to  its  maacnlar 
fibres. 

The  Teasels  receiving  fibrous  prolongations  from  thitt  membrane  are  the  aort^ 
the  Rup«rior  v«.-iia  cava,  and  tlie  pulmoaary  arteries  and  veins.  As  the  inferior 
cftva  enters  the  pericardium,  through  the  central  tendon  of  the  Lispbragn^  it 
rocoivca  no  covering  from  the  ^brous  layer. 

FlB-  3M. — Pront  Vtnw  <it  tlia  Thorax.    11if»  Slba  And  St^rnam  km  wpruwaUd 
'  In  Rvkllon  lo  IIiw  l.anx<C  llvr^rl,  and  mtur  [Btariul  Ocxinl. 
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The  wrrt'M  hyer  investt  the  heart,  and  is  then  reflected  60  the  inner  s«rfi« 
of  the  pericardium.  It  consists,  tlioretbro,  of  a  visceral  an<l  a  pariotal  [W^ 
The  former  iuvesW  the  surface  of  the  heart,  and  the  commenoeraeot  of  the  p* 
ressela,  to  the  extent  of  two  inches  from  their  origin ;  iWm  llw«  it  is  I'f*^ 
upon  the  inner  surface  of  the  fibrous  layer,  lining,  below,  lh«  upper  norftocof* 
central  tendon  of  the  Diaphragm.  The  serous  membrane  incloMA  the  aorta  i^ 
pulmonary  artery  in  a  single  tube ;  but  it  only  partially  covers  the  mpenor  i* 
inferior  Tens  cavai,  and  the  four  pulmonary  wins.    Its  inner  suriaeo  ia  tVXM 
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and  glistening,  and  secretes  a  thin  fiuid,  whicli  aerres  to  facilitate  the  movements 
of  the  contained  organ. 

The  arteriea  of  the  pericardium  are  derived  from  the  internal  mammary,  the 
broDcbial,  the  cesophageal,  and  the  phrenic. 

The  Heart. 

The  Heart  is  a  hollow  mnscular  organ,  of  a  conical  form,  placed  between  the 
longs,  and  inclosed  in  the  cavity  of  the  pericardium. 

Pmititm,  The  heart  is  placed  obliquely  in  the  cheat;  the  broad  attached  end 
or  base  ia  directed  upwards  and  backwards  to  the  right,  and  curresponds  to  the 
interval  between  the  fifth  and  eighth  dorsal  vertebrae ;  the  apex  ia  directed  for- 
wards and  to  the  left,  and  corresponds  to  the  interspace  between  the  cartilages  of 
the  fifth  and  sixth  ribs,  one  inch  to  the  inner  side,  and  two  inches  below  the  left 
nipple.  The  heart  ia  placed  beneath  the  lower  two-thirds  of  the  sternum,  and 
projects  further  into  the  left  than  into  the  right  cavity  of  the  chest,  extending 
from  the  median  line  about  three  inches  in  the  former  direction,  and  only  one  and 
a  half  in  the  latter.  Its  upper  border  would  correspond  to  a  line  drawn  across 
the  sternum,  on  a  level  witn  the  upper  border  of  the  third  costal  cartilages;  and 
its  lower  border,  to  a  line  drawn  across  the  lower  end  of  the  gladiolus,  from  the 
costo-xiphotd  articulation  of  the  right  aide,  to  the  part  corresponding  to  the  apex. 
Its  anterior  surface  is  rounded  and  convex,  directed  upwards  and  forwards,  and 
formed  chiefly  by  the  right  ventricie  and  part  of  the  left.  Its  posterior  surface  ia 
flattened,  and  rests  upon  the  Diaphragm.  The  right  border  is  long,  thin,  and 
sharp ;  the  left  border  short,  but  thick  and  round. 

Size.  The  heart,  in  the  adult,  measures  about  five  inches  in  length,  three  inches 
md  a  half  in  breadth  in  its  broadest  part,  and  two  inches  and  a  half  in  thickness. 
The  prevalent  weight,  in  the  male,  varies  from  ten  to  twelve  ounces,  in  the 
female,  from  eight  to  ten ;  its  proportion  to  the  body  being  as  1  to  169,  in  males, 
1  to  149  in  females.  The  heart  continues  increasing  in  weight,  and  also  in  length, 
breadth,  and  thickness,  up  to  an  advanced  period  of  life ;  and  this  is  more  marked 
in  mea  than  in  women. 

Component  parts.    The  heart  ia  subdivided  by  a  longitudinal  muscular  septum, 

oito  two  lateral  halves,  which  are  named  respectively,  from  their  position,  right 

snd  left ;  and  a  transverse  constriction  divides  each  half  of  the  organ  into  two 

cavities,  the  upper  cavity  on  each  aide  being  called  the  auricle,  the  lower  the 

^'fntricle.     The  right  is  the  venous  aide  of  the  heart,  receiving  into  its  auricle  the 

*lark  venous  blood  from  the  entire  body,  by  the  auperior  and  inferior  venie  cavse,  and 

Coronary  sinus.     From  the  auricle,  the  blood  passes  into  the  right  ventricle ;  and 

from  the  right  ventricle,  through  the  pulmonary  artery,  into  the  lungs.     The 

P'**^!,  arterialized  by  its  passage  through  the  lungs,  is  returned  to  the  left  side  of 

"le  heart  by  the  pulmonary  veins,  which  open  into  the  left  auricle ;  from  the  left 

^"^Picle  the  blood  passes  into  the  left  ventricle,  and  from  the  left  ventricle  is  dis- 

''^Duted,  by  the  aorta  and  its  subdivisions,  through  the  entire  body.     This  con- 

^tutes  the  circulation  of  the  blood  in  the  adult. 

This  division  of  the  heart  into  four  cavities  is  indicated  upon  its  surface  in  the 

™rin  of  grooves.     Thus,  the  great  transverse  groove  separating  the  auricles  from 

^  ventnclea  is  called  the  auriculo-ventricuhr  groove.     It  is  deficient,  in  front, 

"^m  being  crosaed  bj  the  root  of  the  pulmonary  artery,  and  contains  the  trunk 

^^  the  nutrient  vessels  of  the  heart.     The  auricular  portion  occupies  the  base  of 

'oe  heart,  and  is  subdivided  into  two  cavities  by  a  median  septum.    The  two 

Ventricles  are  also  separated  into  a  right  and  left,  by  two  longitudinal  furrows, 

*hieh  are  situated,  one  on  its  anterior,  the  other  on  its  posterior  surface ;  these 

Extend  from  the  base  to  the  apex  of  the  organ,  the  former  being  situated  nearer 

*o  the  left  border  of  the  heart,  and  the  latter  to  the  right.     It  follows,  therefore, 

«iat  the  right  ventricle  forms  the  greater  portion  of  ^e  anterior  surface  of  the 

Wr^  and  the  left  ventricle  more  of  its  posterior  surface. 


Tentriole,  an(i,  int*!rnally.  with  the  left  auricle,  bcin?  free  in  the  re**  of  its  extot. 
Tile  appendix  auricutie,  so  catle<)  from  its  fanniiM  n'wmbliuico  to  a  dog^oi; 
is  a  small  conical  must-utar  pouch,  the  margins  of  which  jirewnt  a  dentated  edgf. 
It  projects  from  the  Kiuus  lurwards  and  to  the  left  side,  overlapping  the  took' 
the  piilmoaary  nrtcrjr. 

To  cinmine  the  interior  of  the  ftnricln.  a  trnniiv<-r««  iniriaiiiD  thonid  b?  iBitde  along  lU  mUl 
cnlur  mar^iiii,  from  iu  right  boriJir  lo  ihu  appt^ndix  ;  aritl.  [(nm  ihv  ■aiddJi'  of  ihU.  »  WKWod  IM 
•ion  BhuulJ  be  carriod  npirardi,  along  tbu  iuaur  t>iUu  of  iho  two  vtiue  utc 

The  following  parts  present  themselves  for  examination  :^ 


ySuperior  v«na  cava. 
I  Inferior  vena  cava. 
Openinga.  (Coronary  sinus. 

/Foramina  Thebcaii. 
VAuricuIo- ventricular. 


Belies  of  Poutol  I  Annutns  ovalia 

structure.        {  Fossa  ovalts. 
Muaculi  poctttuti. 

{Eustachian. 
Corooaij. 


Valves. 
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Opbntnqs.  The  superior  vena  cava  returns  the  blood  &om  the  upper  half  of 
the  body,  and  opens  into  the  upper  and  front  part  of  the  auricle,  the  aireotion  of 
its  orifice  being  downwards  and  forwards. 

The  inferior  vena  cava,  larger  than  the  superior,  returns  the  blood  from  the 
lower  half  of  the  body,  and  opens  into  the  lowest  part  of  the  auricle,  near  the 
septum,  the  direction  of  its  orifice  being  upwards  and  inwards.  The  direction  of 
a  current  of  blood  through  the  superior  vena  cava  would  consequently  be  towards 
the  auriculo- ventricular  orifice;  whilst  the  direction  of  the  blood  through  the 
interior  cava  would  be  towards  the  auricular  septum.  This  is  the  normal  direo* 
tioQ  of  the  two  currents  in  fcetal  life. 

The  tnbercfilum  Loweri  ia  a  small  projection  on  the  right  wall  of  the  auricle, 
between  the  two  venee  cavse.  This  ia  most  distinct  in  the  hearts  of  quadrupeds ;  in 
man,  it  is  scarcely  visible.  It  was  supposed,  by  Lower,  to  direct  the  blood  from 
the  superior  vena  cava  towards  the  auriculo-ventricular  opening. 

The  coronary  sinus  opens  into  the  auricle,  between  the  inferior  vena  cava  and 
the  auriculo- ventricular  opening.  It  returns  the  blood  from  the  substance  of  the 
heart,  and  is  protected  by  a  semicircular  fold  of  the  lining  membrane  of  the  auricle, 
the  coronary  valve.  The  sinus,  before  entering  the  auricle,  is  considerably 
dilated.  Its  wall  is  partly  muscular,  and,  at  its  junction  with  the  great  coronary 
vein,  is  somewhat  constricted,  and  furnished  with  a  valve,  consisting  of  two 
nnequal  segments. 

The  foramina  ITtebesii  are  numerous  minute  apertures,  the  mouths  of  small 
veins  (vena;  cordis  minimte),  which  open  on  various  parts  of  the  inner  surface  of  the 
auricle.  They  return  the  blood  directly  from  the  muscular  substance  of  the  heart 
Some  of  these  foramina  are  minute  depressions  in  the  walla  of  the  heart  presenting 
a  closed  extremity. 

The  auriculovetUriatlar  opening  is  the  large  oval  aperture  of  communication 
between  the  auricle  and  ventricle,  to  be  presently  described. 

Valves.  The  Eustachian  valve  is  situated  between  the  anterior  margin  of  the 
inferior  cava  and  the  auriculo-ventricular  orifice.  It  is  semilunar  in  form,  its 
convex  margin  being  attached  to  the  wall  of  the  vein ;  its  concave  margin,  which 
ia  free,  terminating  in  two  eomua,  of  which  the  left  is  attached  to  the  anterior  edge 
of  the  annulus  ovalis ;  the  right  being  lost  on  the  wall  of  the  auricle.  The  valve 
is  formed  by  a  duplicature  of  the  limng  membrane  of  the  auricle,  containing  a 
few  muscular  fibres. 

In  the /ceiuj,  this  valve  is  of  large  size,  and  serves  to  direct  the  blood  from  the 
inferior  vena  cava,  through  the  foramen  ovale,  into  the  left  auricle. 

In  the  adult,  it  ia  occasionally  persistent,  and  may  assist  in  preventing  the 
reBux  of  blood  into  the  inferior  vena  cava ;  more  commonly,  it  is  small,  and  its  free 
margin  presents  a  cribriform  or  filamentous  appearance;  occasionally,  it  is  alto- 
gether wanting. 

The  coronary  valve  ia  a  semicircular  fold  of  the  lining  membrane  of  the  auricle, 
protecting  the  orifice  of  the  coronary  sinus.  It  prevents  the  regurgitation  of  blood 
into  the  sinus  during  the  contraction  of  the  auricla  This  valve  ia  occasionally 
double. 

The  fossa  ovalis  is  an  oval  depression,  corresponding  to  the  situation  of  the 
foramen  ovale  in  the  foetus.  It  is  situated  at  the  lower  part  of  the  septum  auricu- 
larum,  above  the  orifice  of  the  inferior  vena  cava. 

The  annulns  ovalis  is  the  prominent  oval  margin  of  the  foramen  ovale.  It  ia 
most  distinct  above,  and  at  the  sides ;  below,  it  is  deficient.  A  small  slit-like 
valvular  opening  is  occasionally  found,  at  the  upper  margin  of  the  fossa  ovalis, 
which  leads  upwards,  beneath  the  annulus,  into  ^e  left  auricle;  it  is  the  remains 
of  the  aperture  between  the  two  auricles  in  the  fcetUB. 

The  muscuU  peclinali  are  small,  prominent  muscular  columns,  which  run  across 
the  inner  surface  of  the  appendix  auricula,  and  adjoining  portion  of  the  wall  of 
the  sinus.  They  have  received  the  name,  pecUnaii,  from  the  fancied  resemblance 
they  bear  to  the  teeth  of  a  comb. 
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The  Bigot  Ventricle  is  triangular  in  form,  and  extends  finom  Ibe  right  amide 
to  near  llio  apex.  ltd  anterior  or  upper  surface  U  rounded  and  convex,  and  fum 
Uie  larger  pan  i»f  the  front  of  iho  lic-sirt.  lu  posterior  or  under  surface  U  Oultcaai 
resta  upon  the  Diaphragm,  and  forma  only  ii  ^inuli  part  of  this  surface.  Its  'maa 
wa\\  i*  formed  by  the  partition  between  the  two  venlrictea,  the  aeptam  vmfnc*- 
lontm,  ibe  surface  of  which  is  convex,  and  bulgvs  into  the  cavity  of  the  risbl 
ventricle.  Saperiorly,  the  ventricle  forma  u  eonical  pruIoDgatioa,  the  in/mi. 
hulum  or  amm  artfriotm,  from  which  the  pulmonary  arlciy  arifcs.  The  vridbof 
tlte  right  ventricle  arc  thitincr  than  thuite  of  the  left,  the  proportion  between  that 
Iwiag  aa  1  to  2  (Bizoi).  The  thickiwt  pan  of  the  wall  is  at  tbo  b«*e,  and  it 
gradually  bccomcjt  thinner  towards  the  apex.  Its  cavity,  which  equals  that  of  ilie 
left  veDtrieic,  is  eupuble  of  containiug  about  two  fluid  ounoea. 

To  examine  Its  iDti-riur.  an  inriHioa  ibouli]  be  made  «  Utile  to  ihe  riglil  of  the  anterior «» 
tricalar  gtooT«  from  the  pulmuunrjr  urierjr  to  the  apex  of  tlie  heart,  sad  from  tbeace  cwncd  Vf 
atoDg  tW  nghi  bonier  of  the  v«Dtricle.  at  far  as  th«  niiriculo-TMilricnJu'  opning. 


The  following  parts  preaent  theiuaelvos  for  exntninatioD : — 

A  uriculo- ventricular. 

Opening  of  the  pulmonary  artery. 

Valves  ,     .     .1  o       1 

'  Semilunar, 


Openings 


I 

I 


And  a  muscular  and  tendinous  apparatus  connected  with  the  tricuspid  TalTei: 
Coliimnie  camesa.  Cltordae  tvndineae. 

The  aurieutit'iitnlnetiUtr  orifice  is  the  large  oval  aperture  of  eomrnunicalMi 
between  the  auricle  and  ventricle.  It  is  situated  at  the  biwe  of  the  vculnclc. 
the  right  border  of  the  heart,  and  corresponds  to  the  centre  of  the  stcmau 
between  the  third  costal  cartilages.  The  opening  is  about  an  inch  in  diancfct. 
oval  from  ^de  to  side,  aurrounded  by  a  librous  rin^  covered  by  the  lining  meat-'. 
brano  of  the  heart,  and  ia  rather  larger  than  the  correaponding  aperture  ou 
lefl  side,  hein^  suOicicutly  large  to  amnit  the  ends  of  three  fingers.  It  iaguanU 
by  the  tricujipid  valve. 

The  opcniny  of  Uie  putmonaty  artery  ia  rarcular  in  form,  and  ntuated  at  the 
summit  of  the  cuuus  arteriosus,  close  to  the  septum  vcntriculormn.  It  i»  pltxal 
on  the  lefl  side  of  the  aurieulo- ventricular  opening,  upon  the  anterior  a.'tpeftof 
the  heart,  and  correjiponth*  lo  the  ui)per  border  of  the  tnird  costal  cartilage  of  lU 
left  side,  ohwe  to  the  sternum.     lU  oriiiue  is  guarded  by  the  semilunar  valvea. 

Tlie  irtctig/iid  valve  oonsUts  of  three  segments  of  a  triangular  or  trapetcoU 
ahnpe,  formed  by  a  duplicaturo  of  the  lining  membrane  of  the  heart,  strenf-thontd 
by  a  layer  of  6brouii  tiaaue,  and  containing,  according  to  Kilrsuhner  ami  SfW 
muscular  fibres.  These  segments  are  connectad  by  their  basea  to  Uic  ouiioi^ 
ventricular  orififc.  and  by  their  sides  with  one  another,  so  as  to  form  a  e^mtiaiioa 
annular  inciubnine.  which  \s  attached  round  the  margin  of  the  auriculo-veutrii^Ixt 
opening,  their  frw  mnr^ins  and  ventricular  surfaces  aiSbrding  attachment  lo  aanv- 
ber  of  delicate  teniiimjiiJt  conis,  the  chitrda  Urndtnew.  The  largest  and  mo#l  mev- 
able  sogmenl  is  i>laced  towanls  the  left  side  of  the  nuriculo- ventricular  opetoa; 
interposed  Iwtwoen  it  and  the  puhnonnry  artery.  Another  segment  correipoiMb 
to  the  front  of  the  ventricle;  and  a  ihinl  kiits  posterior  waJL  The  ccntnd  part  of 
,  MCh  Bcgmcnt  is  thick  and  strong;  and  the  htleral  margins  arc  thin  ai>d  indent^ 
>'Vhe  chordw  tciidinca)  are  connected  vrillt  the  adjacent  m-irgins  of  the  princijnl 
S^menta  of  the  valve,  and  are  further  attached  (u  each  segment  in  the  foHen^ 
manner: — 1,  Three  or  four  roach  the  attached  margin  of  each  segment,  wberelhty 
are  continuou.s  with  the  auriculo-ventricular  Uindinous  ring,  8.  Olbere^  ftmr  to 
six  in  number,  are  allaehed  to  the  central  thickened  i>artof  each  acgmenl.  S.Tbi 
moat  numerous  and  finest  are  connoctcd  with  the  marginal  portion  of  ok! 
segment. 
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The  coiumng  cornea  are  the  rounded  muscular  columna  whicli  project  from 
nearly  the  whole  of  the  inner  Burfiice  of  the  ventricle,  excepting  near  the  opening 
of  the  pulmonary  artery.  They  may  be  classified,  according  to  their  mode  of 
coanection  with  the  ventricle,  into  three  seta.  The  first  set  merely  form  prominent 
ridges  on  the  inner  surface  of  the  ventricle,  being  attached  by  their  entire  length 
on  one  side,  as  well  as  by  their  extremities.  The  second  set  are  attached  oy 
their  two  extremities,  but  are  free  in  the  rest  of  their  >extent;  whilst  the  third  set 
(columnse  papillares),  three  or  fonr  in  number,  are  attached  by  one  extremity  to 
the  wall  of  the  heart,  the  opposite  extremity  giving  attachment  to  the  chordee 
tendinex. 

The  aemilunar  valves,  three  in  number,  guard  the  orifice  of  the  pulmonary  artery. 
They  consist  of  three  semicircular  folds,  formed  by  a  duplicature  of  the  lining 
membrane,  strengthened  by  fibrous  tissue.  They  are ,  attached,  by  their  convex 
margins,  to  the  wall  of  the  artery,  at  its  junction  with  the  ventricle,  the  straight 
border  being  free,  and  directed  upwards  in  the  course  of  the  vessel,  against  the  sidea 
of  which  they  are  pressed  during  the  passage  of  the  blood  along  its  canal.  The 
free  margin  of  each  is  somewhat  thicker  than  the  rest  of  the  valve,  is  strengthened 
by  a  bundle  of  tendinous  fibres,  and  presents,  at  its  middle,  a  small  projecting  fibro- 
cartilaginous nodule,  called  corptis  AranlU.  From  this  nodule,  tendinous  fibres 
radiate  through  the  valve  to  its  attached  margin,  and  these  fibres  form  a  consti- 
tuent part  of  its  substance  throughout  its  whole  extent,  excepting  two  narrow 
lunated  portions,  placed  one  on  either  side  of  the  nodule,  immediately  behind  the 
free  margin ;  here,  the  valve  is  thin,  and  formed  merely  by  the  lining  membrane. 
During  the  passage  of  the  blood  along  the  pulmonary  artery,  these  valves  are 
pressed  against  the  sidea  of  its  cylinder,  and  the  course  of  the  blood  along  the  tube 
IS  nninterrupted ;  but  during  the  ventricular  diastole  when  the  current  of  blood 
along  the  pulmonary  artery  is  checked,  and  partly  thrown  back  by  its  elastic  walls, 
these  valves  become  immediately  expanded,  and  effectually  close  the  entrance  of 
the  tube.  "When  the  valves  are  closed,  the  Innated  portions  of  each  are  brought 
into  contact  with  one  another  by  their  opposed  surfaces,  the  three  fibro-cartilagi- 
nous  nodules  filling  up  the  small  triangular  8pace  that  would  be  otherwise  left  by 
the  approximation  of  the  three  semilunar  folds. 

Between  the  semilunar  valves  and  the  commencement  of  the  pulmonary  artery 
are  three  pouches  or  dilatations,  one  behind  each  valve.  These  are  the  pulmonary 
anuses  {sinvsea  of  Valsalva).  Similar  sinuses  exist  between  the  semilunar 
valves  and  the  commencement  of  the  aorta;  they  are  larger  than  the  pulmonary 
sinuses. 

The  Left  Auricle  is  rather  smaller  but  thicker  than  the  right,  measuring  about 
one  line  and  a  half;  it  consists  of  two  parts,  a  principal  cavity  or  sinus,  and  an 
appendix  auricula. 

The  sinus  is  cuboidal  in  form,  and  concealed  in  front  by  the  pulmonary  artery 
and  aorta ;  internally,  it  is  separated  from  the  right  auricle  by  the  septum  auricu- 
larum ;  and  behind,  it  receives  on  each  side  the  pulmonary  veins,  being  free  in 
the  rest  of  its  extent. 

The  appendix  auriculee  is  somewhat  constricted  at  its  junction  with  the  auricle; 
it  ia  longer,  narrower,  and  more  curved  than  that  of  the  right  side,  and  its  mar- 
gins more  deeply  indented,  presenting  a  kind  of  foliated  appearance.  Its  direction 
IS  forwards  towards  the  nght  side,  overlapping  the  root  of  the  pulmonary 
artery. 

In  order  1o  examine  ita  interior,  a  horizontal  incision  Bhonid  be  made  along  tfac  attached  border 
of  the  anricle  to  the  ventricle ;  and,  from  the  middle  of  this,  a  second  inci^on  should  be  carried 
npwards. 

The  following  parts  then  present  themselves  for  examination: — 

The  openings  of  the  four  pulmonary  veins. 
Auriculo-ventricular  opening. 
Musculi  pectinatL 


The  pKhnonary  txtTii,  four  in  number,  opeii,  two  into  Ifac  right,  and  two  bio 
iho  luft  itiile  ol'  llie  auricle.  I'he  two  left  veins  frvxjueiitly  Wrminatu  by  a  conunon 
opening.    Tbey  are  not  provided  with  valves. 

The  attricuto-veniricular  opening  in  iho  largo  oval  aperture  of  comminiicatioii 
between  the  iturtcle  and  ventricle.  It  is  rather  unallur  lliaa  the  oorrespondiiig 
opening  on  the  opposite  sidu 

The  inuectili  pixtinali  aro  fewer  in  number  and  itinaller  than  on  the  right  nde; 
they  are  confined  to  the  inner  Burfacc  tif  the  appendix. 

On  the  inner  surEnce  of  the  septum  aurieuliirum  may  be  iteen  a  lunatad  jmpre»- 
sioD,  bounded  below  by  a  ert-sevntic  Ti<lge,  the  coneavity  of  which  is  turned 
apwRids.    This  depressiou  is  ju.tt  above  the  foaaa  ovalia  in  the  right  aaricle. 


Tlf.  3S8. — Th9  Lvfl  /iirJRlH  fuul  V>-ntri{i)H  litl<l  ipvUi 
tb«  AutWlOr  W.tlta  (A  bolli  being  nruiuVvJ. 


puwl  (k  .UKtf  '#<«Mi 


Tbo  Left  Ventrici.k  is  lonjrcr  and  more  conical  in  diape  than  tJie  right  T«t 
triclc.  It  forms  a  small  part  of  tite  left  *iilo  of  the  auteriur  surface  of  tJio  heuv 
and  a  cuiLsitleruljle  part  of  its  posterior  surface.  It  also  forms  the  ajtcx  of  the 
hoart  by  it*  projection  beyond  the  right  yenlricle.  Its  walls  arc  much  thicker 
tban  tIioiM3  of  the  right  ventricle,  the  proportion  being  as  2  to  1  (Bizot).  They 
are  also  ihitlcest  in  the  broadest  part  of  the  ventricle,  oeconiing  gradually.  thinDer 
toivards  the  base,  and  also  towards  the  apex,  which  ia  the  thinueirt  piirt. 

Itx  CATiIy  >1ionl(l  bn  oppnoil  hy  mnkinjr  an  ierjiinn  throQph  it«  RQtprior  wall  nloDft  tbe  kll iMl 
i>f  lb«  vi'Dlricuiikr  iciiluRi.  and  carryiiiK  it  touuil  Ibc  apuc  oud  oloiigiu  pOttQrior  BVtbce  lo  tbi 
anricolo-vtrulriculur  opening. 

The  following  parts  present  themselves  for  examination :— 
Cbordte  tcndinca}.         Columnas  camese. 
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The  auricub-mntricular  opening  is  placed  to  the  left  of  the  aortic  orifice,  be- 
neath the  right  aunculo-veotricular  opening,  opposite  the  centre  of  the  sternum. 
It  is  a  little  smaller  than  the  corresponding  aperture  of  the  opposite  side ;  and, 
like  it,  is  broader  in  the  transverse,  than  in  the  antero-posterior,  diameter.  It  is 
surrounded  by  a  dense  fibrous  ring,  covered  by  the  lining  membrane  of  the  heart, 
and  is  guarded  by  the  mitral  Talve. 

The  aortic  opening  is  a  small  circular  aperture,  in  front  and  to  the  right  side  of 
the  aariculo- ventricular,  from  which  it  is  separated  by  one  of  the  segments  of  the 
mitral  valve.  Its  orifice  is  guarded  by  the  semilunar  valves.  Its  position  corre- 
Bponda  to  the  sternum,  on  a  line  with  the  lower  border  of  the  third  left  costal 
i^rtilage. 

The  mitral  valve  is  attached  to  the  circumference  of  the  auriculo-ventricnlar 
orifice,  in  the  same  way  that  the  tricuspid  valve  is  on  the  opposite  side.  It  is 
formed  by  a  duplicature  of  the  lining  membrane,  strengthened  by  fibrous  tissue, 
and  contains  a  few  muscular  fibres.  It  is  larger  in  size,  thicker,  and  altogether 
stronger  than  the  tricuspid,  and  consists  of  two  segments  of  unequal  size.  The 
larger  segment  is  placed  in  front,  between  the  anriculo-ventricular  and  aortic  ori- 
fices, and  is  said  to  prevent  the  filling  of  the  aorta  during  the  distension  of  the 
ventricle.  Two  smaller  segments  are  usually  found  at  the  angle  of  junction  of  the 
larger.  The  mitral  valves  are  furnished  with  chordie  tendineee ;  their  mode  of 
attachment  is  precisely  similar  to  those  on  the  right  side,  but  they  are  thicker, 
atronger,  and  less  numerous. 

The  semilunar  valves  surround  the  orifice"  of  the  aorta;  they  are  similar  in 
structure,  and  in  their  mode  of  attachment,  to  those  of  the  pulmonary  artery. 
They  are,  however,  larger,  thicker,  and  stronger  than  those  of  the  right  side ;  the 
lunulsB  are  more  distinct,  and  the  corpora  Arantii  larger  and  more  prominent. 
Between  each  valve  and  the  cylinder  of  the  aorta  is  a  deep  depression,  forming 
the  ainua  aortici  (sinuses  of  Valsalva) ;  they  are  larger  than  those  at  the  root  of  the 
pulmonary  artery. 

The  columnm  camese  admit  of  a  subdivision  into  three  sets,  like  those  upon . 
the  right  aide ;  but  they  are  smaller,  more  numerous,  and  present  a  dense  interlace- 
ment, especially  at  the  apex,  and  upon  the  posterior  wall.  Those  attached  by  one 
extremity  only,  the  musculi  papillares,  are  two  in  number,  being  connected  one  to 
the  anterior,  the  other  to  the  posterior  wall ;  they  are  of  large  size,  and  terminate 
by  free  rounded  extremities,  u'om  which  the  cbordte  tendinete  arise. 

The  Endocardium  is  the  serous  membrane  which  lines  the  internal  surface  of 
the  heart ;  it  assists  in  forming,  by  its  reduplications,  the  valves  contained  in  this 
organ,  and  is  continuous  with  the  lining  membrane  of  the  great  bloodvessels. 
It  is  a  thin,  smooth,  transparent  membrane,  giving  to  the  inner  surface  of  the 
heart  its  glistening  appearance.  It  ia  more  opaque  on  the  loft  than  on  the  right 
side  of  the  heart,  thicker  in  the  auricles  than  in  the  ventricles,  and  thickest  in  the 
left  auricle.  It  is  thin  on  the  musculi  pectinati,  and  on  the  columnae  cameee ;  but 
thicker  on  the  smooth  part  of  the  auricular  and  ventricular  walls,  and  on  the  tips 
of  the  musculi  papillares. 

Stbuctuek  of  the  Heart.  The  heart  consists  of  muscular  fibres,  and  of 
fibrous  rings  which  serve  for  their  attachment. 

'Vha fibrous  rings  surround  the  auriculo- ventricular  and  arterial  orifices;  they 
are  stronger  upon  the  left  than  on  the  right  side  of  the  heart.  The  auriculo- 
ventricular  rings  serve  for  the  attachment  of  the  muscular  fibres  of  the  auricles 
and  ventricles,  and  also  for  the  mitral  and  tricuspid  valves ;  the  left  one  is  closely 
connected,  by  its  right  margin,  with  the  aortic  arterial  ring.  Between  these  and 
the  right  auriculo- ventricular  ring,  is  a  fibro-cartilaginous  mass ;  and  in  some  of 
the  larger  animals,  as  the  ox  and  elephant,  a  portion  of  bone. 

The  fibrous  rings  surrounding  the  arterial  orifices  serve  for  the  attachment  of 
the  great  vessels  and  semilunar  valves.  Each  ring  receives,  by  its  ventricular 
margin,  the  attachment  of  the  muscular  fibres  of  the  ventricles;   its  opposite 
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margio  presents  tlirce  deep  aemtoircular  notdioe^  witlim  wliich  tho  middle  ooat 
of  thv  artery  (nliivb  preiient^  throe  convex  aeniidrcular  iK^gnictiU)  is  firmly  fixed; 
the  nUaubmcHt  of  tlie  artery  to  its  fibroos  ring  ScinR  sircpgthcngd  \)y  tbc  tliin 
ccllwliir  oyiil  »nd  serous  membrane  externally,  an<i  bv  tbc  cnJocardiuni  within.  It 
is  oj>poi«ile  the  margia.t  of  these  semicircular  notcbee,  in  the  arturial  rings,  that 
tie  endocardium,  by  iU  reduplication,  forms  the  semilunar  valves,  the  fibroiu 
structure  of  the  ring  Iwing  continued  into  each  of  the  secmcnU  of  the  valve  at 
thi.i  part.  The  middle  coat  of  the  artery  in  tbia  situation  lit  tbiu,  and  the  sides  of 
the  voHsel  dilated  to  form  the  sinuses  of  Valsalva. 

The  muscular  alnicturr  of  tlic  heart  conaiflt«  of  bands  of  librcs,  vliicli  preeott 
an  exceedingly  intricate  interlacement.  They  wo  of  a  deep  red  color,  and  marked 
with  lT!«i»V(;r»o  el  rim. 

The  miwciiliir  fibre*  of  the  heart  admit  of  n  subdivision  into  two  kinds,  those  i^ 
tJie  auricle.s  and  tliow  of  the!  veulriu!ui<,  wbicli  are  quitu  indejiendent  of  one  another. 

/•'ibra  of  the  aurrcks.  These  arc  (li.'<i>o.*ed  in  two  layers,  a  euporficial  larer 
common  to  both  cavities,  and  a  deep  layer  projwr  to  each.  The  tttprrjicial  Jiim 
are  matt  dii<tinct  on  the  anterior  surface  of  the  auricles,  acroaa  tbe  bases  lA  wludi 
they  ruji  in  a  transverse  direction,  forming  a  thin  but  incomplete  layer.  Some 
of  these  fibres  paas  into  the  septum  auricularum.  TiicintemaloT  da^  Jibra  pwpet 
to  each  auricle  consist  of  two  sets,  looped,  and  annular  fibres.  The  looji^  fin 
pass  upwards  over  each  auricli^  being  utUiched  by  both  exlrcmiUcs  to  tbe  oofifr 
apondmg  auriculo-vcnlricular  rings,  in  front  and  behind.  The  anrflar  Jibrrt  sat' 
round  the  whole  extent  of  the  appcudiccs  aurieulio,  wid  are  continued  upon  the 
walls  of  the  vena;  eavai  and  coronary  idnus  on  ihe  right  side,  and  upon  the  y^ 
monary  voins  on  ihe  left  side,  al  their  connection  with  the  hearu  In  the  appundico. 
they  intv'riaee  with  the  loneitudinal  Ubres. 

Film  of  the  vaitrkUa.  These,  as  in  the  auricles,  are  disposed  in  layers;  some 
of  which  are  common  to  both  ventricular  cavities,  whilst  others  belong  c'xclasivdy 
to  one  ventricle,  the  latter  being  chiefly  found  towanbt  the  base  of  the  hcait 
The  greater  majority  of  those  fibres  are  connected  by  both  ends  with  tbe  auricvlo- 
ventricular  fibrous  rings,  either  directly  or  indirectly  through  tho  cbordie  ten- 
dinciD ;  some,  however,  are  attached  to  the  fibrous  rings  surrouitding  tbo  arterial 
orifieva. 

The  Miperficialfibret  arodther  longitudinal,  or,  more  commonly,  obliqncor  spin) 
in  their  direction,  and  towards  tbe  apex  uru  arranged  in  the  fonu  of  twisted  loops; 
the  deeper  fibres  are  cironlar. 

The  spiral  fibres  are  disposed  in  layers  of  various  degrees  of  thickDess;  dx 
most  supei'ficial,  on  the  front  of  the  ventricles,  run  oblitiuely  from  right  to  left, 
and  from  above  downwards.  On  the  back  of  tbe  ventrictos  they  ara  directed 
more  vertically,  and  pass  from  left  to  right. 

The  superficial  fibres  coil  inwards  at  the  apex  of  the  heart,  round  whidi  th<J 
arc  arranged  in  a  whorl-like  form,  called  the  vortex^  dipping  beneath  the  edn  « 
the  deeper  and  shorter  layers.     If  these  fibre*  are  carefully  uncoiled,  in  a  heart 

Kuvioiisly  boilod,  the  cavity  of  the  left,  and  then  that  of  tbo  right  ventricle,  wi3 
expoM^il  iit  tlii«  point.  The  layers  of  fibres  sweocssively  met  with  have  a  mob- 
lar  arrangement;  Llie  more  supernciol  and  longer  turning  inwanls,  and  incladia; 
the  deeper  and  shorter  liands.  JVIl  Uicse  fibres  ascend  and  spread  out  upon  the 
inner  surface  of  the  ventricles,  forming  the  walls,  the  twplum,  aiwl  the  inuscoii 
papillares,  which  project  from  these  cavities;  and  they  ai\»  iinally  inverted  inlo 
the  auriculovenlnoular  fibrous  rings,  or,  indirectly,  through  the  cbordw  teediBMa 
Of  tliese  spiral  fibres,  some  enter  at  the  interventricular  furrows,  and  sanoaal 
cither  ventricle  singly ;  others  pass  across  the  furrows,  and  embrace  both  ctvitift 
On  tracing  those  which  form  tlio  vortex,  back  into  the  intervenlrieuhir  Mpt^ 
they  become  interlaced  with  similar  fibres  from  tbo  right  ventricle,  and  aaodu 
Tertieally  upon  the  right  «dc  of  the  septum,  as  far  as  ita  ba»<^  ia  tbo  fonu  of  > 
loDff  ana  broad  band. 

Circttlar  jUirta.    The  circular  fibres  are  situated  deeply  in  tbo  substanoe  "^ 
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the  heart ;  towards  the  base  they  enter  the  anterior  and  posterior  longitudinal 
Turrows,  so  as  to  include  each  caritj  singly,  or,  passing  across  them,  surround 
both  ventricles,  more  fibres  passing  across  the  posterior  than  the  anterior  furrow, 
rhey  finally  ascend  in  the  eubstauce  of  the  ventricle,  to  be  inserted  into  the  fibrous 
ringa  at  its  basa 

Vessels  and  Nerves.    The  arteriea  supplying  the  heart  are  the  anterior  and  pos- 
terior coronary. 

The  veins  accompany  the  arteries,  and  terminate  in  the  right  auricle.  They  are 
:he  great  cardiac  vein,  the  small  or  anterior  cardiac  veins,  and  the  Tense  cordis 
minimse  (vena;  l^tebeait). 

The  lymphatict  terminate  in  the  thoracic  and  right  lymphatic  ducts. 

The  nerves  are  derived  from  the  cardiac  plexuses,  which  are  formed  partly  from 
;he  spinal,  and  partly  from  the  sympathetic  system.  They  are  freely  distributed 
t}oth  ou  the  surface,  and  in  the  substauce  of  the  heart ;  the  separate  filaments  being 
inmisbed  with  small  ganglia.  These  have  been  figured  by  Eemak,  but  the  more 
extended  investigations  of  Dr.  Robert  Lee  have  shown  them  to  exi.it  in  great 
abundance,  both  in  the  nerves  distributed  to  the  surface  and  in  those  in  the 
nterior  of  the  organ. 

PECDLIARITIKS  IK  THE  VaSCOLAE  StSTBM  OF  THE  FCETUS. 

The  chief  peculiarities  in  the  heart  of  the  foetus  are  the  direct  communication 
between  the  two  auricles  by  the  foramen  ovale,  and  the  large  size  of  the 
Gostachian  valve.  There  are  also  several  minor  peculiarities,  lltus,  the  position 
>f  the  heart  is  vertical  until  the  fourth  month,  when  it  commeuccs  to  assume  an 
oblique  direction.  Its  size  is  also  very  considerable,  as  compared  with  the  body, 
the  proportion  at  the  second  month  being  as  1  to  50 :  at  birth,  it  is  as  1  to  120 : 
whilst,  in  the  adult,  the  average  is  about  1  to  160.  At  an  early  period  of  fcetal 
life,  the  auricular  portion  of  the  heart  is  larger  than  the  ventricular,  the  right 
auricle  being  more  capacious  than  the  left ;  but,  towards  birth,  the  ventricular 
portion  becomes  the  larger.  The  thickness  of  both  ventricles  is,  at  first,  about 
Equal ;  but,  towards  birth,  the  left  becomes  much  the  thicker  of  the  two. 

The  foramen  ovale  is  situated  at  the  lower  and  back  part  of  the  septum 
auricularum.  Through  it  the  auricles  communicate  with  each  other.  It  attains 
its  greatest  size  at  the  sixth  month. 

The  E'lstachian  valve  is  developed  from  the  anterior  border  of  the  inferior  vena 
cava,  at  its  entrance  in  the  auricle,  and,  rising  up  on  the  left  side  of  tiie  opening 
of  this  vein,  serves  to  direct  the  blood  fi-om  the  inferior  vena  cava  through  the 
fi>ramen  ovale  into  the  lefl  auricle. 

The  peculiarities  in  the  arterial  system  of  the  fcetus  are  the  communication 
between  the  pulmonary  artery  and  descending  aorta,  by  means  of  the  ductus 
arteriosus,  and  the  communication  between  the  internal  iliao  arteries  and  the 
placenta,  by  the  umbilical  arteries. 

The  ductus  arteriosus  is  a  short  tube,  about  half  an  inch  in  length  at  birth,  and 
of  the  diameter  of  a  goose-quill.  It  connects  the  left  branch  of  the  pulmonary 
artery  with  the  termination  of  the  arch  of  the  aorta,  just  beyond  the  origin  of  the 
left  subclavian  artery.  It  conducts  the  chief  part  of  the  blcKxl  of  the  right  ventri- 
cle into  the  descending  aorta. 

The  umbilical  or  hypogastric  arteries  arise  from  the  internal  iliacs,  in  addition 
to  the  usual  branches  given  ofi"  from  these  vessels  in  the  adult.  Ascending  along 
the  sides  of  the  bladder  to  its  fundus,  they  pass  out  of  the  abdomen  at  the 
umbilicus,  and  are  continued  along  the  umfcilical  cord  to  the  placenta,  coiling 
round  the  umbilical  vein.  They  return  the  blood  to  the  placenta  which  has  beea 
circulated  in  the  system  of  the  fcetus. 

The  peculiarity  in  the  venous  system  of  the  foetus  is  the  communication 
eatablisfaed  between  the  placenta  and  the  liver  and  portal  vein,  through  the 
ambiUcal  veio,  and  with  the  inferior  vena  cava  by  the  ductus  venosus. 


F(ETAL  ClRCCLATIOS. 

In  the  following  plon  llio  figurod  BrrowK  represent  t)i«  kind  of  blood,  M  veil  u  lb 
direction  wliich  it  takes  in  lliu  vpswls,  Ihuf — nrtorial  blood  is  floured  »»-  >; 
venoua  biwod,  a» >;  mixed  (nrtcrial  and  vcuuui  blood),  JO*— —  •>^. 

fig.  3M.-~rUii  of  iLu  FcBUl  Clranl&tloii. 


/hat  XT 


The  arterial  blood  destinctl  for  tlio  nutrition  of  the  fortas  ia  carried  from  ihl 
plai^f^ntii  to  tho  foetus,  alon^;  tbo  umbilical  cord,  by  the  umbilical  nan.  1^ 
umbilical  win  vnhjn  thti  iibdomca  at  tbc  umbilicii^  and  paases  upwards  along  the 
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free  margin  of  the  Buspensory  ligament  of  the  liver,  to  the  nnder  surface  of  this 
organ,  where  it  gives  off  two  or  three  branchea  to  the  left  lobe,  one  of  which  is 
of  large  size ;  and  others  to  the  lobus  quadratus  and  lobus  Spigelii.  At  the 
transverse  fissure  it  divides  into  two  branches;  of  these,  the  larger  is  joined  by 
the  portal  vein,  and  enters  the  right  lobe ;  the  amaller  branch  continues  onwards, 
under  the  name  of  the  ductus  venosua,  and  joins  the  \eit  hepatic  vein  at  the 
point  of  junction  of  this  vessel  with  the  inferior  vena  cava.  The  blood,  there- 
fore, which  traverses  the  umbilical  vein,  reaches  the  inferior  vena  cava  in  three 
dififerent  ways.  The  greater  quantity  circulntca  through  the  liver  with  the  portal 
venous  blood,  before  entering  the  cava  by  the  hepatic  veins ;  some  enters  the  liver 
directly,  and  is  also  returned  to  the  inferior  cava  by  the  hepatic  veins ;  the  smaller 
quantity  passes  directly  into  the  vena  cava,  by  the  junction  of  the  ductus  venosua 
vith  the  left  hepatic  vein. 

In  the  inferior  cava,  the  blood  carried  bv  the  ductus  venosus  and  hepatic  veins 
becomes  mixed  with  that  returning  from  the  lower  estremitiee  and  viscera  of  the 
abdomen.  It  enters  the  right  auricle,  and,  guided  by  the  Eustachian  valve,  passes 
through  the  foramen  ovale  into  the  left  auricle,  where  it  becomes  mixed  with  a 
nhall  quantity  of  blood  returned  from  the  lungs  by  the  pulmonary  veins.  From 
the  left  auricle  it  passes  into  the  left  ventricle ;  and,  from  the  left  ventricle,  into 
the  aorta,  from  whence  it  is  distributed  almost  entirely  to  the  head  and  upper 
extremities,  a  small  quantity  being  probably  carried  into  the  descending  aorta. 
Prom  the  head  and  upper  extremities,  the  biood  is  returned  by  the  branches  of 
the  superior  vena  cava  to  the  right  auriclft,  where  it  becomes  mixed  with  a  small 
portion  of  the  blood  from  the  inferior  flava.  From  the  right  auricle,  it  descends 
over  the  Eustachian  valve  into  the  right  ventricle ;  and,  from  the  right  ventricle, 
into  the  pulmonary  artery.  The  lungs  of  the  fcetus  being  solid,  and  almost 
impervious,  only  a  small  quantity  of  blood  is  distributed  to  them,  by  the  right 
Uid  left  pulmonary  arteries,  which  is  returned  by  the  pulmonary  veins  to  the  left 
knricle ;  the  greater  part  passes  through  the  ductus  arteriosus  into  the  commence- 
nent  of  the  descending  aorta,  where  it  becomes  mixed  with  a  email  quantity  of 
blood  transmitted  by  the  left  ventricle  into  the  aorta.  Along  this  vessel  it 
lescends  to  supply  the  lower  extremities  and  viscera  of  the  abdomen  and  pelvis, 
the  chief  portion  being  however,  conveyed  by  the  umbilical  arteries  to  the 
placenta. 

From  the  preceding  account  of  the  circulation  of  the  blood  in  the  fcetus,  it  will 
be  seen: — 

1.  That  the  placenta  serves  the  double  purpose  of  a  respiratory  and  nutritive 
organ,  receiving  the  venous  blood  from  the  foetus,  and  returning  it  again  re-oxy- 
genated, and  charged  with  additional  nutritive  material. 

2.  That  nearly  the  whole  of  the  bloorl  of  the  umbilical  vein  traverses  the  liver 
before  entering  the  inferior  vena  cava;  hence  the  large  size  of  this  organ,  especially 
St  an  early  period  of  fcetal  life. 

3.  That  the  right  auricle  is  the  point  of  meeting  of  a  double  current,  the 
"blood  in  the  inferior  vena  cava  being  guided  by  tlie  Eustachian  valve  into  the  left 
auricle,  whilst  that  in  the  superior  vena  cava  descends  into  the  riglit  ventricle.  At 
an  early  period  of  fcetal  life,  it  is  highly  probable  that  the  two  streams  are  quite 
distinct ;  for  the  inferior  vena  cava  opens  almost  directly  into  the  left  auricle,  and  the 
Eustachian  valve  would  exclude  the  current  along  the  tube  from  entering  the 
light  ventricle.  At  a  later  period,  aa  the  separation  between  the  two  auricles 
becomes  more  distinct,  it  seems  probable  that  some  slight  mixture  of  the  two 
streams  must  take  place. 

4.  The  blood  carried  from  the  placenta  to  the  fcetus  by  the  umbilical  vein, 
tnixed  with  the  blood  from  the  inferior  vena  cava,  passes  almost  directly  to  the  arch 
of  the  aorta,  and  is  distributed  by  the  branches  of  this  vessel  to  the  head  and  upper 
Extremities ;  hence  the  large  size  and  perfect  development  of  these  parts  at  birth. 

5.  The  blood  contained  in  the  descending  aorta,  chiefly  derived  from  that 
*hicb  has  already  circulated  through  the  head  and  limbs,  together  with  a  small 
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quantity  from  the  left  ventricle,  is  distributed  to  the  lower  extremitiefl ;  Ikence  the 
Bmali  size  and  imperfect  development  of  these  parta  at  birth. 

Changes  ik  the  Vascular  System  at  Birth. 

At  birth,  ivhen  respiration  is  established,  an  increased  amount  of  blood  from 
the  pulmonary  artery  passes  through  the  lungs,  which  now  perform  their  office  aa 
respiratory  organs,  and,  at  the  same  time,  the  placental  circulation  is  cut  oS. 
The  foramen  ovale  becomes  gradually  closed  by  about  the  tenth  day  after  birth, 
a  valvular  fold  rising  up  on  the  left  side  of  its  margin,  and  ultimately  above  its 
upper  part ;  this  valve  becomes  adherent  to  the  margins  of  the  foramen  for  the 
greater  part  of  its  circumference,  but,  above,  a  valvular  opening  is  left  between  the 
two  auricles,  which  sometimes  remains  persistent. 

The  ductus  arteriosus  begins  to  contract  immediately  after  respiration  is  estab- 
lished, becomes  completely  closed  from  the  fourth  to  the  tenth  day,  and  ultimately 
degenerates  into  an  impervious  cord,  which  serves  to  connect  the  left  pulmona^ 
artery  to  the  concavity  of  the  arch  of  the  aorta. 

Of  the  umbilical  or  hypogastric  arteries,  the  portion  continued  on  to  the  bladder 
from  the  trunk  of  the  corresponding  internal  iliac  remains  pervious,  as  the  supe- 
rior vesical  artery;  and  the  part  between  the  fundus  of  the  bladder  and  the 
umbilicus  becomes  obliterated  between  the  second  and  fifth  days  after  birth,  and 
forms  the  anterior  true  ligament  of  this  viscus. 

The  umbilical  vein  and  ductus  venosus  become  completely  obliterated  between 
the  second  and  fifth  days  after  birth,  and  ultimately  dwindle  to  fibrous  cords;  tbe 
former  becoming  the  round  ligament  of  the  liver,  the  latter  the  fibrous  cord, 
which,  in  the  adult,  may  be  traced  along  tbe  fissure  of  the  ductus  venosus. 
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The  Laetnx. 

The  Larynx  is  the  organ  of  voice,  placed  at  the  upper  part  of  the  air-passage. 
It  13  situated  between  the  trachea  and  base  of  the  tongue,  at  the  upper  and 
fore  part  of  the  neck,  where  it  forma  a  considerable  projection  in  the  middle  line. 
On  either  side  of  it  lie  the  great  vessels  of  the  neck ;  behind,  it  forms  part  of 
the  boundary  of  the  pharynx,  and  is  covered  by  the  mucous  membrane  lining  this 
cavity. 

The  larynx  is  narrow  and  cylindrical  below,  but  broad  above,  where  it  presents 
&e  form  of  a  triangular  box,  being  flattened  behind  and  at  the  sides,  whilst  in 
front  it  is  bounded  Dy  a  prominent  vertical  ridge.  It  is  composed  of  cartilages, 
connected  together  by  ligaments,  moved  by  numeroua  muscles,  lined  by  mucous 
membrane,  and  supplied  with  vessels  and  nerves. 

The  cartilages  of  the  larynx  are  nine  in  number; — three  single,  and  three 
pairs: — 

Thyroid.  Two  Arytenoid. 

Cricoid.  Two  Comicula  Laryngis. 

Epiglottis.  Two  Cuneiform. 

The  Thyroid  (9i^i««  illot,  like  a  shield)  is  the  largest  cartilage  of  the  larjrnx. 
It  consists  of  two  lateral  lanjeUre  or  al»,  united  at  an  acute  angle  in  front,  forming 
a  vertical  projection  in  the  middle  line, 
vhich  is  prominent  above,  and  called  the 
jnjnum  Adami,  This  projection  is  subcu- 
taneous, more  distinct  in  the  male  than  in 
the  female,  and  occasionally  separated  from 
the  integument  by  a  bursa  mucosa. 

Each  lamella  is  quadrilateral  in  form. 
Its  oi^er  aarface  presents  an  oblique 
ndge,  which  passes  downwards  and  Ibr- 
wards  from  a  tubercle,  situated  near  the 
root  of  the  superior  comu.  This  ridge 
pyes  attachment  to  the  Sternothyroid 
and  Thyrohyoid  muscles;  the  portion  of 
cartilage  included  between  it  and  the  poste- 
rior border,  to  part  of  the  Inferior  constric- 
tor muscle. 

The  inner  surface  of  each  ala  is  smooth, 
concave,  and  covered  by  mucous  membrane 
above  and  behind ;  but  in  front,  in  the  re- 
ceding angle  formed  by  their  junction,  are 
ftttacbed  uie  epiglottis,  the  true  and  ialse 
chordae  vocales,  the  Thyro-arytenoid  and 
J^hyro-epiglottidean  muscles. 

The  upper  border  of  the  thyroid  carti- 
^*ge  is  deeply  notched  in  the  middle  line, 
**ttmediately  above  the  pomum  Adami, 
J^hilst  on  either  side  it  is  slightly  concave. 
This  border  gives  attachment  throughout  its  whole  extent  to  tbo  thyro-hyoid 
*(iembrane. 

The  lower  border  is  connected  to  the  cricoid  cartilage,  in  the  median  line,  by  the 
^rico-thyroid  membraQe:  and,  on  each  aide,  by  the  Crioo-thyroid  muscle. 
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Tbe  potterior  borders,  thick  and  rounded,  terminate,  above,  in  the  aupcrior  comu; 
and,  UbIow,  ia  tbo  inlcrior  coroua.  The  two  superior  comua  are  Iwug  urnl  narrov, 
directed  backwards,  upwards,  nod  inwards;  aud  tcrmioate  lu  a  conical  cxtrcmih', 
vhich  gives  atlaohmciit  to  tho  tbyro-hyoid  ligament.  The  two  inferior  cornoa 
are  ehort  imd  tbick ;  they  pAM  forwards  and  inwaids,  and  present,  on  tbcir  inon 
surlhcvs,  a  small,  oval,  ar^oular  facet  for  articulation  witb  tb<.^  side  of  tbc  criwid 
cartilaso.  Tbo  ]>0!*tiTior  border  receiveii  tbe  insertivu  of  llic  Stylo-pliaryngwu 
imd  Palato-pharyu^GUs  musclea  on  eocli  side. 

Ttie  Crimid  Cartilage  ia  n 
called  IVom  \Xa  resemblance  1o 
a  itigoet-ring  (*f>xa{  liAof.  hh 
a  rimj).  It  ia  smaller  but  tbiiker 
and  stronger  than  tbe  lbviv>itij 
cartilage,  aud  forms  tbc  lower 
and  back  part  of  tbo  cavity  of 
tbe  larynx. 

Its  anterior  hat/  fs  nanrnr, 
convex.  afTording  attacbmcui  in. 
front  aud  at  tbc  sides  to  tb« 
Cri«o-lhyroid  iiiuscU^  and,  1* 
bind  tl>ot<e,  lopartuf  tbu  Inferitr 
con,*trictor. 

lU  fKMierioT  half  ia 
broad,  both  from  side  to 
and  t'l-om  above  downwards;  it 
presents  in  tbo  middle  line  a 
vertical  ritigo  fv>r  the  attachaeiil 
of  the  longitudinal  fibres  of  tbs 
oetsophagus.  and  on  eitlier  ak 
of  tiis  is  a  broad  deprcmoo  fijr 
the  Crico-aryUeuoideus  pofitkai 
muscle. 

At  tbe  point  of  junction  of 
tbe  two  halves  of  tbe  cartibgR 
on  either  side,  is  a  vmall  rooM 
elevation,  lor  articulaiion  irilk 
the  inferior  corna  of  the  tbyntl 
cartilage. 

Tbe  fowvr  hordrr  of  the  criond 
cartilage  is  horizoulal.  and  ceo- 
nccted  to  ibc  upper  ring  of  ll» 
trachea  by  fibrous  tncinbtaBe. 
Its  upjifr  border  is  directed  o^ 
liquely  U])wuri!8  andbnckwanl^ 
owing  to  tbe  great  deptb  of  )B 
posterior  surOioe.  It  giwa*!- 
ia<:bmcnt,  in  front,  lo  tlMcrieo- 
tbjToid  menthrane ;  al  ibesJdeK 
to  part  of  the  Mune  roenhnoa 
and  to  the  lateral  Oico-arrtf- 
noid  muscle ;  behmd,  tho  highest  point  of  the  upper  border  is  surmounted  on  each 
side  by  a  smooth,  oval  surl'ncc,  for  iirticiilntion  with  tbe  arytenoid  oartilag*.  B«- 
twoen  the  articular  stirfaci^ia  is  a  slight  notch,  for  tbe  altacbtocnt  of  part  of  ^ 
Arytienoidcus  musclc. 

Tbe  inner  4ur/aot  of  the  cricoid  cartilage  is  amootfa,  and  lined  by  macooi  mm- 
branc. 
The  Arytatoid  Oartita^  are  so  called  from  tbo  rosombtancc  they  bou,  >^ 
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roximated,  to  the  mouth  of  a  pitcher  {a^vraittfiSet,  Uke  a  pitcher).  They  are 
in  number,  and  situated  at  the  upper  border  of  the  cricoid  cartilage,  at  the 
c  of  the  larynx.  Kach  cartilage  is  pyramidal  in  form,  and  presents  for  ex- 
[lation  three  surfaces,  a  base,  and  an  apex. 

he  posterior  surface  is  triangular,  smooth,  concave,  and  lodges  part  of  the 
tenoid  muscle. 

be  arderiOT  surface,  somewhat  convex  and  rough,  gives  attachment  to  the 
ro-arytenoid  muscle,  and  to  the  false  vocal  cord, 

he  inlemal  surface  is  narrow,  smooth,  and  flattened,  covered  by  raucous  mem- 
1^  and  lies  almost  in  apposition  with  the  cartilage  of  the  opposite  side, 
he  base  of  each  cartilage  is  broad,  and  presents  a  concave  smooth  surface,  for 
;ulation  with  the  cricoid  cartilage.  Of  its  three  angles,  the  external  one  is 
t,  rounded,  and  prominent,  receiving  the  insertion  of  the  posterior  and  lateral 
o-arytenoid  muscles.  The  anterior  one,  also  prominent^  but  more  pointed, 
s  attachment  to  the  true  vocal  cord. 

he  apex  of  each  cartilage  is  pointed,  curved  backwards  and  inwards,  and 
oounted  by  a  small  conical-shaped,  cartilaginous  nodule,  comiculvm  laryngis 
ilage  of  SantonniV  This  cartilage  is  sometimes  united  to  the  arytenoid,  and 
ee  to  prolong  it  backwards  and  inwards.  To  it  is  attached  the  aryteno- 
lottidean  fold. 

he  cuneiform  cartilages  (cartilages  of  Wrisberg)  are  two  small,  elongated, 
ilaginous  bodies,  placed  one  on  each  side,  in  the  fold  of  mucous  membrane 
sh  extends  from  the  apex  of  the  arytenoid  cartilage  to  the  side  of  the 
\o\Mis{aryteTUi-epighUideanfold);  they  give  rise  to  the  small  whitish  eleva- 
}  on  the  inner  sur&ce  of  the  mucous  membrane,  just  in  front  of  the  arytenoid 
ilages. 

be  epighltis  is  a  thin  lamella  of  fibro-cartilage,  of  a  yellowish  color,  shaped 
a  leaf,  and  placed  behind  the  tongue  in  front  of  the  superior  opening  of 
larynx.  During  respiration,  its  direction  is  vertically  upwards,  its  free 
emity  curving  forwanfc  towards  the  base  of  the  tongue ;  but  when  the  larynx 
rawn  up  beneath  the  base  of  the  tongue  during  deglutition,  it  is  carried 
nwards  and  backwards,  so  as  to  completely  close  the  opening  of  the  larynx, 
ree  extremity  is  broad  and  rounded ;  its  attached  end  is  long  and  narrow, 
connected  to  the  receding  angle  between  the  two  alte  of  the  thyroid  cartilage, 
below  the  median  notch,  by  a  long,  narrow,  ligamentous  band,  the  thyro- 
httic  ligament.  It  is  also  connected  to  the  posterior  surface  of  the  body  of 
hyoid  bone,  by  an  elastic  ligamentous  band,  the  hyo-epiglottic  ligament. 
s  anterior  or  Ungual  surface  is  curved  forwards  towards  the  tongue,  and 
■red  by  mucous  membrane,  which  is  reflected  on  to  the  sides  and  base  of 
organ,  forming  a  median  and  two  lateral  folds,  the  glosso-epiglottidean 
menls. 

s  posterior  or  laryngeal  surface  is  smooth,  concave  from  side  to  side,  convex 
1  above  downwards,  and  covered  by  mucous  membrane;  when  this  is  removed, 
BUT&ce  of  the  cartilage  is  seen  to  be  studded  with  a  number  of  small  mucous 
ids,  which  are  lodged  in  little  pits  upon  its  sur&ce.  To  its  sides  the  arjteno- 
;lottidean  folds  are  attached. 

'Iructure.  The  epiglottis,  cuneiform  cartilages,  and  comicula  laryngis  are 
posed  of  yellow  cartilage,  which  shows  little  tendency  to  ossification ;  but  the 
;r  cartilages  resemble  in  structure  the  costal  cartilages,  becoming  more  or  less 
fied  in  old  age. 

•igainents.  The  ligaments  of  the  larynx  are  extrintie,  as  those  connecting  the 
:x>id  cartilage  with  the  os  hyoides,'  and  intrinsic.  As  those  connecting  the 
tral  cartilaginous  segments  to  each  other. 

he  ligaments  connecting  the  thyroid  cartilage  with  the  oa  hyoides  are 
e  in  number ; — the  thyro-hyoid  membrane,  and  the  two  lateral  thyro-hyoid 
ments. 

he  thyrohyoid  membrane  ia  a  broad,  flbro-elastic,  membranous  layer,  attached 
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below  to  the  upper  bonier  or  the  thyroid  cartibge,  and  above  to  the  upper  Iwf^ 
of  the  inner  surface  of  the  hyoid  Wne;  being  senarntod  from  the  poetenor  sofbca 
of  the  iiyoid  bone  hy  a  syno%-ial  bursa.  It  is  thicker  ia  the  middle  line  than 
either  ^de,  in  which  aituation  it  is  pierced  bjr  the  superior  laryngeal  venelc  ud 
nerve. 

The  (wo  hteral  Oitfro-hyoid  ligaments  are  rounded,  clastic  oordSy  wLii'li  pus 
hetiroen  the  superior  coriiun  of  the  thj'roiU  cartilage,  to  Uie  extremities  of  tbe 
greater  cornua  of  tim  hyoid  bone.  A  wnall  cartUagiaoiu  aodule  (fiortilas^  tnUai^ 
sometimes  bony,  is  found  lu  vituh. 

The  lignmente  oonnucting  the  thyroid  oarttlage  to  the  oricoici  are  also  threel 
nvunber;  the  erioo*tbyroid  memhrune,  and  the  capsular  ligamenta  and  Hyooriif 
membrane. 

The  ericf)-(hifn>td  membrane  is  composed  mainly  of  yellov  elastic  tissue,  b  i! 
of  triangular  shape;  thick  in  front,  where  it  connects  together  the  coati^[Wmt 
margins  of  the  thyroid  and  cricoid  cartilages;  thinner  at  each  side,  where  ites- 
tcnds  from  the  superior  border  of  the  cricoid  cartilage  to  the  inferior  margin  d 
the  true  vocal  cords,  with  which  it  is  closely  united  in  front. 

llie  anterior  portion  of  the  erico-thyroid  meiubrane  is  convex,  ooocealed  oi 
each  side  by  the  Crico-lhyruid  muscle,  subcutaneous  in  the  middle  line,  and  cromi 
hori^outally  by  h  Mnall  aiiiLstomotic  arteritU  aroh,  formed  by  the  junctioa  of  tla 
crioo^thyroid  branches  on  either  side. 

The  lateral  portions  are  lined  internally  by  muoous  membrane,  and  ooveied  hf 
the  lateral  Crico-arytenoid  and  Thvro-arytenoid  muscles 

A  capsular  Uijament  incloses  the  articulation  of  the  inferior  coma  of  lii 
thyroid  with  the  side  of  the  cricoid,  on  each  side  The  articulation  is  VaiA 
by  synovial  membrane. 

The  ligaments  connecting  the  arytenoid  eartilages  to  the  cricoid  are  two  ihil 
and  loose  capsular  ligaineuts  connecting  together  the  articulating  surfaces,  Xnti 
intcniaily  by  synovial  membrane,  .and  strengthened  behind  by  a  strong  poetena 
erico-arytciioid  ligament,  which  extends  from  the  cricoid  to  tlie  inner  and  tad( 
part  of  the  base  of  the  arytenoid  cartilage. 

Tlie  ligaments  of  the  epiglottis  ere  the  hyo-eniglottie,  the  thyro-epigloltie, 
the  three  glo»ao-epigIottic  fohhi  of  mucou-t  mem!>rane  which  connect  the  epi^Mtii 
to  the  Rides  and  base  of  the  tonjjue.     The  httter  have  been  already  deseriUn. 

The  hyo-epiijlottic  Ugament  ia  an  elastic  fibrous  band,  which  cxtend.4  from  tfa 

anterior   sur&ice   of  the  <pt> 
Fig.  3&T.— TIm  LniTiix  sn't  ndjocent  p«rt«, 
■ecD  from  abor*. 
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glottis,  near  its  apex  to  UK 
poslorior  surface  of  the  bs^ 
of  the  hvoid  bona 

The  diyro-rfngJoUu:  L'gagM 
u  a  long,  slender,  elastit:  tai 
which  connects  the  apex  of  lb* 
epiglottis  with  the  recediig 
angle  of  tlie  thyroid  cuniUgl 
immediately  beneath  the  i» 
dian  notch,  above  the  attadk- 
mcnt  of  the  vocal  corda. 

Inicrior  of  the  Lanpu.  Tl« 
Mtpfrior  aprrtitre  of  ue  Jvyn 
(Gg.  357)  is  a  triangrdar « 
uordifurm  opening,  vide  t> 
trttaX,  narrow  behind,  vA 
sloping  obliquely  downvai^ 
and  backwariU.  It  is  boundrf 
in  front  by  the  eptgletti*; 
behind,  by  the  apiccj  of  tlw 
arytenoid  cartilages,  and  thecomicula  laryngis;  and  laterally,  by  a  ibid  of  moowa 


'  m 


Vf:"- 


M 


^o 


■K 


yyri^ 


-7:t*V 


•  r--. 
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Pig.  35H,— T»rtioiil  ^■cifon  i,f  ihv  lAifiu 
nod  ujiinT  pari  of  liio  Tnulia*. 
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tnemhrdQe,  inclosing  ligamentous  and  muscular  fibres,  stretched  between  the  indos 
of  ili«  epigidllis  Hint  the  njwx  of  tbo  arytenoid  cartilage:  these  »Pe  tliu  xryveuo- 
cpijrlollideaD  foKls,  mi  ilu-  murgins  of  wliich  tljo  cuneiform  CKTtilagea  fomi  a  more 
,or  K^ss  (li.stinct  whitLiii  iirotniiiwui/e. 

The  cavity  of  the  larynx  extendtt  from  the  aperture  lichind  the  epifflottis  to  tlie 

Wer  border   of  the   cricoid   cartilage.      It   is  divided  into  two  parts  hy  the 

ojection  inwards   of  the  vocal  cords  and  Thyro-arytcnoid  tntiscles;    between 

I  two  oonis  JR  a  long  and  narrow  triangular  fi^ti^iiro  or  chink,  the  i/lollit  or  rt'ma 

jiottidis.    I'he  portion  of  the  cavity  of  ijie  larynx  above  tli«  g'*'^''^  i^  broad  and 

triangulnr  in  shape  above,  and  corresponds  to  tlie  interval  iMrlwfcn  the  ahe  of  tbo 

thyroid  cartilage;  the  portion  below  the  glottis  is  at  first  elliptical,  aud,  lower 

uown,  of  a  circular  form. 

B_Tbe  glottis  or  rirrM  fflotti'dia  la  the  interval  between  the  inferior  vocal  oords. 

prhe  two  superior  or  falno  vocal  cortls  are  placed  above  the  latter,  and  «re  formed 

almost  entirely  by  a  folding  inwards  of  the  mucous  membrane;  whil.*!  ihe  two 

inferior  or  true  vocal  cords  arc  thick,  strong,  and  formed  partly  by  mucous  inem- 

"jranc.  and  partly  by  ligamentous  fibri«.     Bctw«ca  the  true  «nd  false  vocal  cordj^ 

esch  Hide,  'ui  an  oval  duprcmion,  thu  Kiiins  or  venlncle  of  Ote  larynx,  which 

Is  upwunlti,  on  the  outer  Kide  of  tbe  superior  voeul  cord,  Into  a  ctecal  pouch  of 

mble  size,  the  naccubu  tarynyia. 

Be  rt'ma  ytotlutis  is  the  narrow  fi.'wure  or  chink  between  the  inferior  or  tnw 

cords.     It  is  the  narrowest  part  of  the  cavity  of  Ibe  larynx,  and   cor- 

ods  to  the  level  of  the  arytenoid 

ilages.     lid   length,  in  the  male, 

aarea  rather  less  than  an  inch,  its 

ttreadth  when  dilated  varying  at  its 

idest  part  from  a  third  to  naif  an 

ach.     In  the  female,  these  me«»«re- 

tents  are  less  by  two  or  three  lines. 

Che  form  of  the  glottis  variis.     In  a 

rtufticf:nt  gtatf,  it  is  a  narrow  fissure, 

,  little  enlarged  and  rounded  behind. 

xfwpinUion,  it  is  widely  open,  wme- 

lat  triunguUr,  tlie  bium  of  the  triangle 

irected  backwards,  and  corresponding 

Uie  space   between  the  separated 

enoio   cartilages     In   exjiiralion, 

I  smaller  than  during  ins|iiration. 

rben  tound  ia  proihwed,  il  is  more 

>wed,  the  margins  of  the  aryte- 

id   cartilages    being  brought   into 

contact,  and  the  edges  of  the  vocal 

I  approximated  and  made  parallel ; 

degree  of  approximation  and  ton- 

coTTcsponuing  to  the  height  of 

note  produced. 

The  tuprrior  or  faUt  vocal  eordt,  so 

ftlled  because  tliey  are  not  directly 

9med  in  the  production  of  the 

)ice,  are  two  folds  of  mucous  mem- 

inclo^ng    a  delicate    narrow 

IbroQs  band,  the  tupvriar  Ihyro-aryUmoitl  ligament.     Tl.is  ligament  consists  of  a 

in  band  of  eliwtic  tUsue.  attached  in  front  to  the  angle  of  the  thyroid  cartilage 

■'w  ihe  epiglottis,  and  behind  to  the  anterior  surface  of  tbe  arytenoid  cartilage. 

lower  border  of  this  ligament,  incloseil  in  mucous  membrane,  forms  a  free 

atic  margin,  which  constitute  the  upper  boundary  of  the  ventricle  of  the 
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Tlie  inferiar  or  trui  vnoai  eardt,  bo  called  from  tbeir  bein^  concerned  In  tlw 
production  of  sound,  are  two  strong  Hbroua  bands  {iuferior  thtfro-arylctuud  U^ 
VKtiSs),  covered  cxtcnmlly  by  a  ihia  layur  of  mucouB  membrane.  Each  ligameai 
corufiaiA  of  a  baud  of  ycUuw  clastic  tissue,  attAchod  iu  front  to  tlie  d«])rvwo& 
between  the  two  al»  of' the  thyroid  cartilag*^  and  behind  to  the  anterior  uiigtc  of 
the  baiie  of  the  arytenoid.  Ita  lower  border  is  continuous  with  the  thin  Iktenl 
part  of  the  crico-lhyroitl  membrane.  Ita  upper  border  forms  the  lower  boundaiy 
of  the  ventricle  of  the  larynx.  Extcmally.  the  Thyro-arytfeuoidens  muscle  li« 
parallel  with  it.  It  is  covered  internally  by  mucous  membrane,  wbicti  is  extreinelr 
thin,  and  closely  adherent  to  its  surface. 

The  vmirkle  a/  the  lari/nx  is  an  oblong  fossa,  situated  between  the  (tupetior 
and  inferior  vood  cortls  on  each  side,  and  extending  nearly  their  entire  lengUt. 
This  foMa  is  bounded  above  by  the  free  cresceiitic  edge  of  the  superior  voci) 
cord;  below,  by  the  straight  mnrgiu  of  the  true  vocal  cord;  fxlcrnally,  by  tlu 
corresponding  Tliyro-arytajiioideua  muBole.  The  aoterior  part  of  the  ventrida 
leads  up  by  a  narrow  opening  into  aotecal  pond)  of  mucoos  inenibrano  of  variablt 
taze,  called  the  laryngeal  pourh. 

Tbo  taeculus  larymjia  or  laryngeal  pouch  is  a  membranous  tiac.  placed  between 
the  superior  vocal  cord  and  the  inner  surface  of  the  thyroid  cartilage,  occa^ioiuIlT 
extending  as  far  aa  its  upper  border ;  it  is  conical  in  form,  and  curved  slightljr 
bttckwarcls,  resembling  in  form  a  Phrygian  cap.  On  the  sur&ce  of  ita  macflW 
mcmbnmc  are  the  openings  of  sixty  or  seventy  small  follicular  glaiidiv  which  are 
lodged  in  the  submucous  areolar  ti8:<uc.  This  sue  is  inclosed  in  a  fibroui)  capsnk^ 
continuous  below  with  the  superior  tbyro-aryleiioid  ligament;  its  laryngiil 
surface  is  covered  by  the  Arytajno-epigloltideus  inferior  iniuclu  (Compr^uor  t» 
cult  tarynffif,  Hilton),  whilst  its  exterior  U  covered  by  the  Tiiyro-epiglotliika 
muitclo.  I'h&'te  muscles  comprose  the  Racculu.i  laryngis,  and  di^luir;ge  the  eix» 
tion  it  contains  upon  the  chordse  vocalea,  the  surl'accs  of  wbtch  it  it  intended  (a 
lubricate. 

Muscles  op  the  Larynx.  The  intrinsic  muscles  of  the  larynx  are  dght  a 
nnmber;  five  of  winch  are  the  muscles  of  the  chords  vocales  and  rimu  gloCtidiK 
and  three  are  connected  with  the  epiglottis. 

The  five  muscles  of  the  chorda:  vocalcs  and  rima  glottidia  are  tba 


Crico.  thyroid. 

Crico-aryttenoideuB  posticus. 
Crico-arytSBnoideus  lateralis. 


Ar\'t)enoiden8. 
Thyro-aryta3Doideus. 


The  Cn'ay-ihyroiJ  is  triangular  in  form,  and  situated  at  the  fore  part  and  nk 
of  the  cricoid  cartilage.  It  arises  from  the  front  and  lateral  part  of  the  criooiJ 
cartilage;  ita  fibres  diverge,  passing  obliquely  upwards  and  oatwards,  te  h* 
inserted  into  the  lower  and  inni;r  bunlers  of  the  thyroid  cartilage ;  from  near  iht 
median  line  iu  front,  as  for  back  M  the  inferior  conm. 

The  inner  Wirders  of  these  two  muscles  are  acpamted  in  the  middle  Unc  iff  i 
triangular  interval,  occupied  by  the  cricothyroid  membrane. 

The  On'co-arvlKJioifkua  posticus  arises  from  the  broad  deprcctton  occupya? 
each  htteral  half  of  the  posterior  surface  of  the  cricoid  cartilage ;  its  fibres  pui 
upward.'^  and  outwards,  and  converge  to  be  inserted  into  the  outer  angle  of  Hf 
base  of  the  arytenoid  cartiUige.  The  upjwr  fibres  are  nearly  borLxoutal,  tk> 
middle  oblique,  and  the  lower  almost  vertical.' 

■  Ih.  Mcrkcl.  of  LripafO,  hw  latclj^  described  n  muitcalar  slip  which  nccvionallT  MtnA 
bi!tw«'a  'Iiv  oilier  border  of  the  poMirinr  ■nrfae"  of  ihe  cricoid  cartila(te.  and  the  )>n»lrnor»w 
gin  of  iho  ioferior  romn  of  the  Ihyroid;  thin,  hp  culln  thit  "  Muxculm i(emto>crlcotil«M."  Ill 
Dot  fcmnd  in  rvrry  lannl.  nnd  vbt-ii  jirifscnt  eiisl!)  luuitlly  ouly  cid  nni'  tide,  I'ut  a  occukmA 
foanci  on  liglh  iidi-ii.  Sir.  TuruLT  \  [•'ilmbnT-jh  Medical  Jourtial.  Feb.  1S60>  slain  th»1  it  a  (><■■ 
ia  Ike  ratiotif  31.6  |)ert.'eut.  Ititui^tiou  i»  loDx  the  lower  hora  ofthelhrroid  rarliinirr  btckni^ 
and  dowowardt.  ui)po8io^'  in  some  moMuro  the  part  of  lht<  nico-thjcroM  ninsele  uobu«c1c4  M  th 
anterior  mftrgia  of  the  hora. 


MrSCLKS  OF  THE   LARYXX. 


Vlg.  3S&.— MaiclM  of  Lirriii,  SlJa  Vlow, 
Kiffil  Ak  of  TlijrTDld  CutiLijo  twbotmL 


The  fliVo-owtenwfiiw  lateralU  \a  smaller  tbtm  tho  proccdinfr.  «Dd  of  lUk 
oblong  fonn.  It  arises  from  tho  upper  border  of  thu  sidt;  of  the  cricoid  eartilaj^ 
■nd,  passing  obliquely  upwards  and 
bttckn'ards,  is  inacrt«(l  into  tho  ontcr 
inglc  of  ihv  base  of  the  arytenoid 
eartilnge,  in  tVont  of  the  preceding 
Uaticle. 

Thi;  THyro-rtn/iflwotVcMiaabroad, 
Bite  mti-sclie,  irhtoti  lies  pitriillcl  vilh 
* "  le  outer  aide  of  the  true  Tocnl  cord. 
[t  arises  in  front  from  the  lower 
of  the  receding  angle  of  tlie 
lyroid    cartilage,    and    from     the 
co-thyroid  membrane.     Itt  fibres 
horizontally   backwards    and 
.ward«,  to   be  inserted    into  tho 
and   anterior   surfnco  of  tlm 
noid  cartilage.     This  muselo 
ists  of  two  faseiculi.    The  in- 
;  the  thickest,  u  inserted  into 
tarior  angle  of  the  base  of  tlio 
lytcnoid  cartilage,  and  into  tho  ad- 
ent  portiou  of  its  anterior  siirface; 
lies  parallel  with  the  true  vocal 
to  which  it  is  occasionalljr  ad- 
t.      The     svperior    fasciculus, 
liiinnitst,   iM   inserted    into  tho 
ior  surfHoe  and  outer  border  of 
le  arytenoid   cartilage  above  tho 
iraccdlng  fibres;  it  lies  on  the  outer 
jdc  of  the  saeculiis  laryngis,  imme- 
diately beneath  itji  mucous  lining. 

The  Artflatiwiiktff  is  a  single 
mu-sele,  filling  up  tlio  poetenor  con- 
cave aurfaoe  of  the  arytcnuid  carti- 
lagee.  It  arises  ft^m  the  posterior 
surface  and  outer  border  of  one 
arytenoid  cartilage,  and  is  inserted 
into  tho  oorrespondiug  parts  of  the 
0])iHMitc  cartilage.  It  con»i.*fc*  of 
thro:  planes  of  fibres;  two  oblique, 
au<l  ODD  transverse.  Tho  obUqiia 
fiitrts,  the  moet  supcriicial,  form 
two  fascienli,  which  pass  from  the 
baao  of  one  cartilage  to  the  apex  of 
the  oppoeitfl  one.  llie  trotwcvrte 
fUirts,  the  deepest  and  mo«t  niiine- 
rous.  pass  transversely  ncroK*  be- 
tween the  two  cartilages;  henee  tlio 
Arytnnoidoua  was  formerly  con- 
'  'ered  as  several  muscle!*,  under 
nami.4  of  tmmvtrti  and  ohHqui, 
few  of  tho  oblique  fibres  are  oc- 
nally  eontinued  round  the  outer 
in  of  the  cjinihige,  and  blend 
tho  Thyroarytenoid  or  tho 
t«ao-epiglotti<leua  muscle. 


Fig.  3G0.— IntnHor  oT  tha  Lnrrnx,  stm  fkua 
bbavu.     (KnIiuD«d.) 
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The  mascles  of  the  epigiottLi  are  the 

Thyri>epiglottidett9. 
AryiotDo-epiglotlideiu  superior. 
Arytieao^epiglouideus  ioferior. 

The  77ii/ro-(7>>jrbf't<^'i!iAd6licatefa^icuIui*,  which  nriites  from  ttte  inner sar&a 
of  the  thyroid  cartilage,  just  external  to  the  origin  of  tl>e  Th^ro-aryteooid  mnsck 
and,  spreading  out  upon  the  outer  surTaee  of  the  saccnlus  larrngis.  some  of  ib  ' 
fibres  are  !o6t  in  the  aryteno-epiglottidean  fold,  whilst  others  arc  coutinuod  W- 
wards  to  the  margin  of  the  epiglottis  (Dtprator  ejn'fjhaidit). 

The  Arijlteno-rpiyloUideui  superior  COlUlsta  of  a  few  delicate  muscular  fAfdcilli  , 
which  arise  from  the  apex  of  tne  aryteooid  cartilage,  and  Ix^wnic  lost  in  the  loU 
of  Eoueoua  membrane  oxtendiog  betwoun  the  ar^'tvnoid  cartilage  and  aide  of  ibB  J 
epiglottis  {art/itno-epighUidean /aids). 

The  AryUmo-rpighlttdeua  in/eriar  (Comprettor  vkcuU  larynyu,  Ciltoo) 
fVom  the  arytenoid  cnrUlage,  just  above  the  attuchment  of  the  superior  vocal  coni; 
pn.%<iiig  forwards  and  uiiward-s  it  i<prefuh)  out  u[>on  the  inner  and  upper  part  ^  I 
ihesacculua  larvngiit,  ana  U  inserted,  by  a  broad  attachment,  into  tho  margin  of  ^ 
epiglottis.    TliLs  muscle  h  separated  from  tlte  preceding  by  an  iodistioct  aroolir  j 
interval. 

Aetiom.  In  considering  the  actions  of  the  muscles  of  the  larynx,  they  nuj  la  I 
conveniently  divided  into  two  groups,  viz.:  1.  Those  which  open  and  ckwdil 
glottis.     2.  Those  which  regulate  the  degree  of  tCDsion  of  the  vocal  cord*.         I 

1.  The  mnselfs  which  open  the  glottis  arc  the  Crioo-urytjenoidei  mx^tici;  taJj 
those  which  dose  it  arc  tiie  ArytjenoJdeus  and  the  Crico-arytaenoiai-i  lab 
2.   The  ainsfles  which  regtilalc  the  tension  of  iho  vocal  cords  are  the 
thyroiilei.  wliieh  miiko  tcn.*e  and  elongate  them,  and  the  Thyro-aryt«noidci  ■ 
reiax  and  ^liorten  them.     ThoThjTo-ei)iglollideuii  ia  a  depressor  of  the  cpigloHaT 
and  the  Arylieoo-cpiglottidei  constrict  the  mipitrior  aperture  of  tlie  larynx,  «»j 
prew  tlie  saccu  j  laryngia,  and  empty  them  of  their  contents. 

Tlie  Cricfmn/ltmoiJfi  potliti  Ki^|mn>lo  tlie  cliuriliii  vurlllt^».  in<].  ronaeqaMtly,  i^ppn  ibpfM^I 
by  rolaliuK  tlio  i>nHe  of  tlio  arylcnoid  cnrlllugi-ei  outwards  tiiid  l>ackirBrd)i ;  Mt  that  tlii-ir  MMf 
an^lre.  nnii  the  I'gnmcnU  Htlacbod  to  tbom,  tjecomc  widely  ■epnntifd,  llie  rocal  CMd«.all 
taian  Umr,  hnng  limilc  tcnsfi. 

Tb«  Cnco-aryttenoidei  latmUet  donf  the  Rilnttii.  bv  rolotiug  tlie  base  of  the  kryl^iMU  ( 
liist'i  inoiiiila.  HO  lu  to  npproxiinulc  tht.-ir  aulrrior  nnules. 

Tlie  Art/fa^loi^ieu»  mii»cle  apiiroii mates  th«  STTtrnoid  cartiU^,  and  thu*  dot**  the  i 
of  tho  ([lotliR.  especially  at  lU  back  pnrt. 

The  ('TieoJhiirciid  mutrtvt  effect  the  tcniioa  and  duDgntJoo  of  Ihe  voc*l  corih,  by  < 
down  tlii^  Ibjniid  turlihis^  ovi-r  Ibe  cricuiJ. 

The  Tliijrr'-ti-nilaninidin  mutdei  draw  (lie  nrytenoid  cnrtilapt*.  logf ihcr  with  (h*  p»rt  rfj 
cricoid  to  whi,;!)  ihey  am  coDOectcd,  forwards  townrd«  the  thyroid,  und  ibus  sborlvo  wait 
thp  Viicnl  foiiJii, 

The  7V,i/ro^piV)/o«i((ri  depremi  thcepiBlotti»,niidiiMi«in  compn-wnit  the  »eciilil«. 
Thu  Aryramo-'^tgMlideni  tiijirri'ir  cou»lrict8  tbe  Bapcrior  opertore  of  ibc  lariiii,  «Wa| 
dniwD  npwards.  during;  doKlnliiiim.  nod  tbc  ofeain^  clowd  hy  Ibe  epiglottiB.    'I"be  ArySt 
tpiylotlijeiu  infsTior,  togi'ilivr  with  lomt!  fibre*  of  Iho  Tbjr(Mityl»uoi<k-i,  coiuprMs  the  : 
larrup. 

Tlie  MiKout  M'.-mhrane  of  Oin  Larynx  \»  conlinuoa%  above,  with  that  lining  del 
mouth  niid  |iliuryn.\.  and  m  prolonged  through  the  trachea  and  bronchi  intoltej 
luHK".     It  iiiics'lwth  surfiioiM  of  tlie  epiglottis^  to  which  it  is  closely  adheirf 
iind  fcrnis  the  arytcno-epiglottidean  folds,  which  encircle  the  superior  apertinet 
the  larynx.     It  lines  the  whole  of  the  cavitv  of  the  larynx ;  forms,  by  .its  rr" 
plication,  the  chief  part  of  the  superior  or  false  vocal  cord :  and,  fmin  the ' 
triole,  is  continued  into  the  sacculus  laryngis.     It  la  then  reflected  over  the  I 
Tocal  eords,  where  it  is  thin,  and  very  intimately  adherent,  covers  the   inner! 
face  of  the  crico-tbyroid  membrane,  and  cricoid  curlilagc,  and  is  ulliniaiely  i 
tinuous  with  the  lining  membrane  of  tlio  trachea.     It  is  covered  with  cwlun 
ciliated  epithelitmi.  below  the  sttperior  vocal  cord ;  but,  above  this  point,  the  cifaj 
arc  found  only  in  front,  at  high  u.t  the  middle  of  the  epiglottis.     In  tbc  rest  of  A  { 
extent,  liie  epithelium  is  of  the  squamous  variety. 


TRACHEA. 
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Glandi.  The  moooos  membrane  of  the  larynx  is  famished  with  numeroiis 
uciparoua  glanda,  the  orifices  of  which  are  found  in  nearly  every  part ;  they  are 
sry  numeroos  upon  the  epiglottis,  being  lodged  in  little  pits  in  ita  substance ; 
ey  are  also  found  in  large  numbers  along  the  posterior  margin  of  the  aryteno- 
>ig1ottidean  fold,  in  front  of  the  arytenoid  cartilages,  where  they  are  termed  the 
■ytmoid  glanda.  They  exist  also  in  large  numbers  upon  the  inner  surface  of  the 
cculus  laryngis.     None  are  found  on  the  vocal  cords. 

Vesselx  and  Nerves.  The  arteries  of  the  larynx  are  the  laryngeal  branches 
srived  from  the  superior  and  inferior  thyroid.  The  veins  empty  themselves  into 
.e  superior,  middle,  and  inferior  thyroid  veins.  The  lymphatics  terminate  in  the 
sep  cervical  glands.  The  nerves  are  the  superior  laryngeal,  and  the  inferior  or 
current  laryngeal  branches  of  the  pneumogastric  nerves,  joined  by  filaments  from 
le  sympathetic.  The  superior  laryngeal  nerves  supply  the  mucous  membrane  of 
le  larynx,  and  the  Crico-thyroid  muscles.  The  inferior  laryngeal  nerves  supply 
le  remaining  muscles.     The  Arytenoid  muscle  is  supplied  by  both  nerves. 

The  Trachea. 
The  trachea  or  air-tube  is  a  cartilaginous  and  membranous  cylindrical  tub^ 
Fig.  361.— Front  TIuw  of  CftrtiUgea  of  Lar; nz,  the  Tra(ihe&  uiil  BroucliL 
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flattened  posteriorly,  extending  from  tho  lower  part  of  the  larynx,  on  a  level 
the  €&li  corvicsl  vcrtebru,  to  opposite  tlii:  third  dorsil,  where  it  divides  into  th« 
two  bronchi,  one  for  eiush  lung.  The  lntchc«  meuuturcs  (ibout  four  inches  and  * 
h&lf  in  Icu^h;  ito  diumt.-ter,  from  side  to  8ide,i8  from  three-quarters  of  an  incblo 
an  inch,  being  nlwayn  grejiter  in  the  male  than  in  the  female. 

RtJationt.  The  anuirior  ituriace  of  the  trachea  S»  convex,  and  eoTered,  in  iht 
luek,  from  above  downwnrdit,  by  the  isthmus  of  the  thyroid  gl&nd,  the  inferior 
thyroid  vein^t,  llie  arteria  thyroidea  ima  (when  that  vessel  exists),  the  Stenuy 
hyoid  and  Sterno-thyroid  muscles,  the  cervical  fascia  (in  the  inlen*al  bctwe«i 
the«e  miuc!e»),  and,  mora  superlicialty,  bv  the  anastomosing  branches  betweea  tk 
Milerior  jugular  veins ;  in  ihr  fliarax,  it  is  covered  from  before  bockw&rds  by  tb 
first  piece  of  the  sternum,  the  remains  of  the  thymus  gland,  the  arch  of  tbc  aorU, 
the  innominate  and  left  carotid  arteries,  and  the  deep  cardiac  plexus.  It  lift 
upon  the  ceao])hagU8,  which  is  directcl  to  the  left,  near  the  area  of  the  aoit*; 
hUrally,  in  Ihc  mvfr,  it  is  in  rel:itiou  with  the  common  carotid  arteries,  the  Iwnl 
lohcA  of  the  tliymiii  gland,  the  inferior  thyroid  arteries,  and  recurrent  laryngE^ 
nerved ;  and,  m  tfi^  thorax,  it  lies  in  ihe  inter»])noe  between  tbc  picurw,  having  the 
pneuinoga-strio  nerve  on  each  .tide  of  it. 

The  iiitjht  linnteltua,  wider,  shorter,  and  more  horizontal  in  direction  than  ibe 
left,  is  about  an  inch  in  length,  and  enters  the  right  lung,  oppo-iite  the  fourth  don»l 
vertebra.  The  vena  azygos  arches  over  it,  from  behind;  and  the  right  polmoiEm 
artery  lies  below,  and  then  in  front  of  it^ 

The  Zfrt  Sronehiis  is  smaller,  more  oblique,  and  longer  than  the  right,  bdna 
nearly  two  iiichi^s  in  length.  It  enters  the  root  of  the  lejt  limg,  opposite  the  i.(& 
dorsal  vertebra,  about  an  inch  lower  than  the  right  bronchos.  It  crosses  in  frail 
of  the  (i-w>]>Ji!igus,  the  thoracic  duel,  and  the  dcscendinf^  aorta;  passes  hcoeaiblbe 
aroh  of  the  aorta,  and  has  the  left  pulmonary  artery  lying  at  first  above,  and  tba 
in  front  of  it  If  a  transverse  section  is  made  acroM  the  trachea,  a  short  di^tioa 
above  its  point  of  bifurcation,  and  a  bird's-eye  \-iuw  taken  of  Its  interior  (6g.  SMV 

the  septum  placed  at  the  bottom  <^ 


Fl«.  362.— TrinBromo  Snrllon  of  tli-  Trai'linii, 
Jml  above  in  l.ifurtmiun,  vthh  a  binl'j-cjo 
Tiav  o(  the  lutorior. 


lliis  lube,  separating  the  two  broncbi, 
will  l>e  Koen  to  occupy  tlw  left  of  tht 
me<lian  line,  as  vra.s  first  shown  by  Mr. 
Goodall,  of  Dublin,  so  that  any  solid 
body  descending  the  tradiea,  bv  virtw 
of  ttc  laws  of  gravity,  would  naturxllj 
be  directed  towards  tlie  right  broncbii 
nnd  this  tendency  is  undoubtedly  aidal 
by  liie  lai^cr  size  of  tbu  tub*  ■> 
companMl  with  its  fellow.  This  bo 
(crres  to  explain  why  a  fbreigD  silh 
stance  in  the  trachea  almost  universally  falls  into  Ihe  right  bronchus. 

The  1rai:hca  is  e<iiiipu^^e<:t  of  imperl'ect  cartilaginous  rings,  fibrous  menilmui 
mujitcular  fibre-s  longiLudinal  3-ellow  eUstie  fibres,  mucous  membrane,  and  dandt 
The  Cartilatjfa  vary  from  aixtetm  to  twenty  in  number ;  each  forms  an  impef- 
feet  ring,  which  surrounds  about  two-thirds  of  the  cyhnder  of  the  trachea,  being 
imperfect  behind,  whore  the  tube  is  completed  by  fibrous  mcmbraneL  The  carti- 
lages arc  placed  horizontally  above  each  other,  separated  by  narrow  membraaou 
interviils.  lliey  measure  about  two  lines  in  dcpin,  and  half  a  line  ia  thicSoMM. 
Their  outer  surfwcos  are  flattened,  but.  internally,  they  are  convex,  from  boi^ 
thicker  in  the  midtUo  than  at  the  margins.  The  cartil^es  are  connected to^tUwr, 
nt  thvir  margin.",  by  an  elastic  fibrous  membrane,  which  covers  both  their  snr&oM; 
and  in  the  space  telweeu  their  extremities,  beluud,  forms  a  distinct  layer.  The 
peculiar  cartilages  are  the  first  and  the  last. 

The  first  eartita^ie  i.i  broader  than  the  rest,  and  sometimes  divided  at  one  ced; 
it  it  connected  by  fibrous  membrane  witli  the  lower  border  of  the  cricoid  cartUa^ 
with  which,  or  with  the  succeeding  cartilage,  it  is  sometimes  bleoded. 


TRACHEA.  US 

The  last  cartilage  is  thick  and  broad  in  the  middle,  in  consequence  of  its  lower 
border  beii^  prolonged  downwards,  and,  at  the  same  tim^  curved  backwards,  at 
the  point  of  bifurcation  of  the  trachea.  It  terminates  on  each  side  in  an  imper- 
fect ring,  which  incloses  the  commencement  of  the  bronchi.  The  cartilage  above 
the  last  is  somewhat  broader  than  the  rest  at  its  centre.  Two  or  more  of  the 
cartilages  often  unite,  partially  or  completely,  and  are  sometimes  bifurcated  at 
their  extremities.  They  are  highly  elastic,  and  seldom  ossify,  even  in  advanced 
life.  In  the  right  bronchus,  the  cartilages  vary  in  number  from  six  to  eight ;  in 
the  left,  from  nine  to  twelve.  They  are  shorter  and  narrower  than  those  of  the  ' 
trachea. 

The  Muscular  Fibres  are  disposed  in  two  layers,  longitudinal  and  transverse. 
The  longitudinal  fibres  are  the  most  external,  and  arise  by  minute  tendons  from 
the  termination  of  the  tracheal  cartilages,  and  from  the  fibrous  membrane. 

The  transverse  fibres,  the  most  internal,  form  a  thin  layer,  which  extends  trans- 
versely between  the  ends  of  the  cartilages,  at  the  posterior  part  of  the  trachea. 
The  muscular  fibres  are  of  the  unstriped  variety. 

The  Elastic  Fibres  are  situated  beneath  the  mucous  membrane,  inclosing  the 
entire  cylinder  of  the  trachea ;  they  are  most  abundant  at  its  posterior  part,  where 
Uiey  are  collected  into  longitudinal  bundles. 

The  Mwous  Membrane  lining  the  tube  is  covered  with  columnar  ciliated 
epithelium.     It  is  continuous  with  that  lining  the  larynx. 

The  l^xKheal  Glands  are  found  in  great  abundance  at  the  posterior  part  of  the 
trachea.  They  are  small,  flattened,  ovoid  bodies,  placed  between  the  fibrous  and 
muscular  coats,  each  furnished  with  an  excretory  duct,  which  opens  on  the  surface 
of  iha  mucous  membrane.  Some  glands  of  smaller  size  are  also  found  at  the 
sides  of  the  trachea,  between  the  layers  of  fibrous  tissue  connecting  the  rings, 
and  others  immediately  beneath  the  mucous  coat.  The  secretion  from  these  glands 
Berves  to  lubricate  the  inner  surface  of  the  trachea. 

Yessela  and  Nerves.  The  trachea  is  supplied  with  blood  by  the  inferior  thyroid 
arteries.  The  rein*  terminate  in  the  thyroid  venous  plexus.  The  nerves  are 
derived  from  the  pneomogaatric  and  its  recurrent  branches,  and  from  the  sympa- 
thetic, 

Sttraieal  Analotny.  The  air-puwoge  may  be  opened  in  three  differeat  sitnatioiiB ;  tbroagb  the 
eiico-tnfTOid  membraDe  (larimgotomif),  throngh  Ihe  cricoid  cartilage  aad  nppcr  rin^  of  the 
trachea  {laT!frigo4Tacheotom^,  or  through  the  trachea  below  the  isthmas  of  the  thyroid  gianil 
(frocheotofny).  The  Btadent  should,  therefore,  carefoUy  consider  the  reluUTe  anatom;  of  the 
air-tube  in  each  of  these  sitnations. 

Beneath  the  iDtegumeot  of  the  larjiigo-tracheal  refrion,  on  either  side  of  the  median  line,  are 
the  two  anterior  jagalar  veins.  Their  size  and  poBitioD  varj;  there  is  nearly  always  one,  end 
frequently  two :  at  the  lower  part  of  the  neck  they  diverge,  passinK  beneath  the  Stemo^nasCoid 
muscles,  and  are  frequently  connected  by  a  transrerse  commonicatiug  branch.  These  veins 
■hoald.  if  possible,  always  be  avoided  in  an;  operation  on  the  larynx  or  trachea.  IF  cut  through, 
considerable  hemorrhage  is  the  resnlt. 

Beneath  the  cervical  fascia  are  the  Stemo-hyoid  and  Stern o-thyro id  muscles,  the  coDtignoiis 
edges  of  the  former  being  near  the  median  line,  and  beneath  these  muscles  the  following  parts 
are  met  with,  from  above  downwards ;  the  thyroid  cartilage,  the  crico-tbyroid  membrane,  the 
cricoid  cartilage,  the  trachea,  and  the  isthmus  of  the  thyroid  gland. 

The  crico-thyroid  space  is  verv  soperficial,  b.ti&  may  be  easily  felt,  beneath  the  skin,  as  a 
depressed  spot,  aboal  an  inch  below  the  pomnm  Adamir  it  is  crossed  transversely  by  a  small 
axWTj,  the  crico-lhyroid,  the  division  of  which  is  seldom  accompanM  by  any  troublesome 
hemorrhage. 

The  isthmas  of  the  thyroid  gland  usually  crosses  the  second  and  third  rings  of  the  trachea; 
above  it,  is  found  a  large  transverse  commnnicatiog  branch  betwcpu  the  superior  thyroid  veins, 
and  the  isthmas  is  covered  by  a  venous  pleius.  formed  between  the  thyroid  veins  of  opposif« 
sides.  On  the  sides  of  the  thyroid  glanif  and  below  it,  tbe  veins  converge  to  a  single  median 
vessel,  or  to  two  tranlis  which  descend  along  (he  median  line  of  the  front  of  the  trachea,  to  open 
into  the  innominate  veins  by  valved  oriGces.  In  the  infant,  the  thymus  gland  ascends  a  variable 
distance  along  the  front  of  the  trachea;  and  the  innominate  artery  crosses  this  tabe  obliqnelyat 
the  root  of  the  neck,  from  left  to  right.  The  arteria  thyroidea  iroa,  when  that  vessel  exists, 
passes  from  below  upwards  along  the  front  of  the  trachea.  The  upper  part  of  the  trachea  lies 
comparatively  snperncial ;  but  the  lower  part  passes  obliquely  downwards  and  backwards,  so  as 
to  be  deeply  placed  between  the  couTerging  Stemo.mastoid  mosclcs.    In  the  child,  the  trachea 


From  thp^o  oWrr&tbn".  it  mnfit  bo  evident  t^nt  liTimy'^rmy  vt  ftantomic^IlT  tlie  ncAl  tinfll 
OpcratioQ,  i;nn  most  readily  hv  pfrrnrmi'ij,  awX  ilioiild  ulwuvii  br  prrfnTcd  vh^n  partlrnW 
arciUDatitnrc!'  do  net  rrmier  th«  opi-rtitioii  of  ttuthL-otouiv  alisoluloly  uen-Mnrr.  Th*  o|Kiratuia 
llperibrmed  thus:  Thv  hi'iidWinit  llirowu  back  Hod  «Uuiiioil  hjon  a«siElsot.  idi-  Bnftpr  I*  pOMcJ 
over  tbo  Trout  of  the  iii^ck.  and  th<?  cncivili^roii)  drprreMnn  fc)l  for.  A  vi^rtial  iDcuioD  w  tbti 
mnrtc  through  the  tikin,  in  Ihit  middle  line  iivrr  thix  upot,  lutd  tli«  crii'»-lhTT«id  Bieinbnuw  it 
divided  to  a  lunirii^nl  KXtcnt  Ici  nllow  of  Ibe  introdutlioo  of  a  larfre  cunrd  (ubc.  Tlic  ciw* 
thyroid  nrlrty  \«  ihi'  oviiy  \v*\ie\  \>(  itnporlaucv  cruMiug  lliia  ii[niL-e.  If  it  tiliuuld  be  of  larg*  (in. 
its  di»i»iuu  might  produce  trijiililesomn  hemorrhage. 

Laryn'io-f'nrhr/itiitnii,  nnaloinikticnlly  txniidi-n-d.  ik  morr  dnnircrnusi  iban  Irurh^otomt,  M 
ftccoutit  of  llic  imall  intcrriinco  betwi>i'n  tliii  (.Tic.iml  cDrliluiCR  and  the  inIhsiiiR  of  Ihi;  tfajnld 
gluncl;  Ihp  ocinimunictttiin  bniuchcB  bi-twfeu  the  superior  llijroid  vcion,  which  cover  ikis  ipot 
cull  hurdly  li>ii  to  Ih^  dliided,  iiuil  the  irrunlfnit  ('uri>  will  uot,  to  Bomt^  cilscii.  prevent  tlic  divinM 
of  part  of  llie  thyroid  i«tbiuii«.  If  cither  of  theao  siracturcs  ia  divided,  the  hemorrliagc  »iJI  it 
comidenible. 

Trachrntomy  below  ihc?  i*lhTnii«  of  the  thjroid  (tl«nd  La  performed  tbns :  The  h««d  hmg 
throifD  hBek  iind  Ktendied  by  an  uKiittant.  nn  iDeisinn,  an  Inch  nni)  a  half  or  tvo  iMhc  iB 
leujrlh.  \»  mwAe  \\itoa^'a  the  »Um.  in  the  meilinn  line  of  Uic  neck,  frtim  n  little  l>rloir  Xhf  zt\eM 
cnrlilnRe,  to  the  lop  of  the  sUTnurn,  TIk-  nnterior  Juj^slarTCinl  »taou!d  be  ovoidrd.  by  kt^^tg 
rioclly  in  the  mrdinn  lini? ;  the  deep  fasclii  should  then  t«  divided,  hoi)  lh«  cUKtIgvwl 
border*  of  the?  Siemo.hfeid  mnseleg  »ejmniteil  from  each  other.  A  qnaollty  of  lao«e  snolw 
liiiaue.  cuuiiiiiiins  the  inri^rior  thyroid  tcItiii.  inniil  then  be  Mtparalod  fmm  tike  front  of  iW 
trachea.  hiiIi  the  huiullc  of  the  soulpel:  and  when  the  trachea  i«  well  «xpoMd.  it  *bniiU  IM 
opened  liv  iiisertinir  the  koife  into  il,  dividing  Iwo  or  three  of  \U  rinp  fWmi  Wlow  npiranb.  Il 
is  u  tnalter  o(  the  preiiteM  impnrlnnee  to  reiimin.  if  pomilile,  nil  hemorrhaijn  before  tlM  Mbltl 

opened ;  olherwiav,  blood  uuj  {imu  into  thu  trachea,  and  fulTocatc  the  putwut. 


TUE  I'LEUR-E. 
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TnB  I^LKCR*. 

Each  lung  is  inve^ed.  upon  ita  cxUirnal  surface,  by  an  exceedingly  doltcata 
serous  membriin«,  the  pieura,  which  incloacs  the  organ  as  fur  as  iw  rnKrt,  and  ia  ■ 
then  reflected  upon  the  inner  surface  of  the  thortuc     The  portion  uf  the  serouj 


fig.  36i.—i.  Tmdsvmm  Section  of  the  Thoru,  atiowing  ili«  R«1atlT«  Poution  of  da  Vbon^ 
•nd  Uie  BMiliHitiuua  vt  llie  i'tounii. 
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rmembrADe  inreBtiDK  the  Hurface  of  the  Innj;  is  called  the  j!i!?Mra  pubnonali't 
'(viKsral  layer  of  pfeum),  whilst  llmt  which  Hncs  the  iuntr  surface  ol  the  chest 
U  colled  the  ^fcuro  cosfa/w  (pariclal  laver  of  picurn).  Th«  inlerspace  or  cavity 
between  these  two  layers  i.i  called  the  cavUy  a/  the  pleura.  Kacli  ]>leura  is 
therefore  a  shut  sac.  one  occupying  the  right,  the  other  the  left  half  of  th* 
thorax:  and  they  are  perfectly  separate,  not  communicating  with  each  other.  The 
two  pleurte  do  not  meet  in  the  middle  line  of  the  chest,  exccplin"  at  one  point  in 
front;  au  interspace  being  Icfl  between  them,  which  contains  all  the  viscera  of  the 
thorax,  excepting  the  lungs:  thin  is  the  mtdiattiniim. 

RefiKlwns  of  Ote  jiirum  (fig.  364).  Commencing  at  the  sternum,  the  pleum 
paMM  outwanlK,  cover.'*  the  costal  cartilages,  the  inner  surfjux  of  the  ribs  and 
Intercostal  muscle«,  and  at  the  back  of  the  thorax  passes  over  the  thoracic 
ganj^Iia  and  their  branch&i,  and  is  i'eflt;eted  upon  the  sides  of  t)ie  bodies  of  the 

»  vertebrae,  whore  it  ia  aeparatcd  hy  a  narrow  interspace  from  the  opposite  pleura, 
the  potterior  mfdiaetinum.  From  the  vertebral  commu,  the  pleura  passes  to  the 
side  of  the  pericardium,  which  it  covers  to  a  slight  extent;  it  then  covers  the 
back  part  of  the  root  of  the  lung,  from  the  lower  border  of  which  a  triangular 
fold  descends  vertically  by  the  side  of  the  posterior  mediastinum  to  the  Diaphragm, 
Thia  fold  is  the  broad  ligament  of  the  lung,  the  ligarnfnt»m  latum  jrtdmotus,  and 
L  serves  to  Main  the  lower  part  of  the  organ  in  position.    From  the  root,  the 
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pltitim  in.17  be  tnoed  over  th<!  conrox  Rurfnce  of  the  iuag,  Uie  summit  an-l  Kve. 
uiid  a!.*o  over  tha  sides  of  the  lisflures  between  l!io  lobebL  It  covers  its  laier.;.- 
sarfkce,  and  front  part  of  its  root,  and  is  rellected  upon  the  idde  of  tlie  pericu- 
dium  to  ilie  inner  surface  of  tlie  sternum.  Ikhw,  it  ooTers  the  upper  eanue  d 
the  Diaphragm.  Abow,  its  apex  projccla,  in  the  form  of  a  cvl-dc-aac,  tltrongfi  dK 
superior  opening  of  tbc  thorax  into  the  nock,  extending  about  an  inch  abore  Uk 
nmixia  of  the  first  rib,  and  receives  the  Eummit  of  tbe  oorrr^spondinp:  lung:  t^ 
800  18  Htiv-u^heuud,  according  to  Dr.  Sibson,  by  a  domv-Ukc  expansion  of  bicii^ 
derived  from  the  lower  part  of  tb<?  S«>leiii  niueclc«. 

A  little  above  tbc  middle  of  the  ttlcmum,  the  contiguous  eur&ee*  of  t^ 
two  jileurie  are  in  contact  for  a  slight  extent;  but,  above  anJ  below  tfais  poim, 
tlie  mterval  lell  between  them  by  their  non-approxiioatioa  fornin  tbe  ankrin 
mediastinum. 

The  inner  aurfaee  of  the  pleura  is  nmooth,  polished,  and  moistened  by  a  scroa 
fluid ;  its  outer  suriace  is  iniinuitely  adherent  to  the  surface  of  the  lung,  and  to  ibe 
pulmonary  vesscla  as  tlicy  emerge  from  ihe  pericardium;  it  is  ako  adbertfA 
to  the  upjwr  surface  of  the  Diapnragm;  throughout  tli«  rest  of  its  extent  itti 
eomowbul  tbicker,  and  may  be  separated  from  the  adjaucnt  parte  with  esirene 
facility. 

Tiie  rigbt  pleural  eao  is  ithorter,  wider,  uid  itocbes  higher  in  tlie  neck  ttm 
the  left. 

Vf'»»fh  and  XervfA.  The  ortert'tt  of  tlie  pleura  are  derived  fVtHn  the  intercostal, 
the  internal  mammary,  lh«  phrenic,  inferior  thvroid,  thymic.  pericarJiac,  iraJ 
bronchial.  The  veins  correspond  to  the  arteries.  The  lymj'fiatia  arc  ytn 
numerous.  The  wtva  are  derived  from  the  phrenic  and  sympathetic  (Liuctkil 
Kuliiker  states  that  nerves  accompany  the  nimlljcatioas  of  the  bronchlftl  anefits 
in  the  pleura  pulmonalis. 


Mediastikuil 

Tlie  MediORtinnm  a  the  upace  left  in  the  median  line  of  the  chest  by  the  non- 
approximation  of  the  two  pleurae.  It  extends  from  the  sternum  in  (ronl  to  tb* 
apiiie  behind,  and  coutaius  all  the  viscera  in  the  thorax,  cxoepting  the  lungA. 
The  mctliastinum  may  l>e  subdivided,  for  convcoicuoo  of  description,  into  Oa 
anterior,  middle,  and  posterior. 

The  antcrtor  maii'oitinum  is  boundol  in  front  by  the  rtcmum,  on  each  side  hj 
the  pleum,  and  behind  by  the  pericartlium.  Owing  to  the  oblitiae  poniiion  oftw 
heart  towards  lite  left  »ide,  this  space  is  not  parallel  with  llie  sternum,  but  direciel 
obliquely  from  above  downiw«r<i!*,  and  10  the  left  of  the  median  line;  it  is  bread 
below,  narrow  aliove,  very  narrow  opposite  the  second  piece  of  the  sternum,  th* 
contiguous  aurfftces  of  the  two  pleural  being  oecasiotudiT  onitod  over  s  eniJlH 
space.  The  anterior  medioMinum  eonlnins  the  origins  of  the  Slcmo-byoid  aoi 
Sterno-thyroid  muscles,  the  Triangularis  slemi,  the  internal  mammary  vessels  of 
tbc  left  side,  the  remains  of  the  thymus  gland,  and  a  quantity  of  Ioom  aiwJir 
tissue,  containing  some  lymphatic  vessels  ascending  from  the  ooovex  surfine  rf 
the  liver. 

The  miilVi;  ■mfHasiinnin  is  the  broadest  purl  of  ibe  interpleural  space.  It 
contains  the  heart  inclosed  in  tiio  pericurdium,  tbo  aiKending  aorta,  the  superw 
vena  cava,  the  bilUrcation  of  the  tmch«a,  the  pulmonary  arteries  and  veioi^  iOi 
the  phronie  nerves. 

Tlic  posterior  medtastinum  is  an  irregular  triangular  space,  running  parallel 
with  tbcvertobral  column;  it  U  boimdecf  in  front  by  the  pericardium  and  rootiof 
tlie  lungs,  behind  bv  the  vertebral  column,  and  on  cither  side  by  the  pleura.  It 
contains  the  dcsccntling  aoria.  the  greater  and  lesser  azygos  veins  and  »upo« 
intercost'id  vein,  tlie  pncumogastric  and  splanchnic  ncrveiy,  the  cesophsgti^  ihencx 
duct,  and  some  lymphatic  ^and& 
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The  Lcsgsl 

The  Langs  are  the  essential  organs  of  respiration;  tbcy  are  two  in  namber, 

E laced  one  in  each  of  the  lateral  cavities  of  the  chest,  separated  from  each  other 
y  the  heart  and  other  content:^  of  the  mediastinum.  Each  long  u  conical  in 
shape,  and  pre-ienta  for  exauination  an  apex,  a  base,  two  borders,  and  two 
sarfacea. 

Tbc  apex  forma  a  tapering  cone,  which  extends  into  the  root  of  tbo  nock,  about 
on  inch  to  an  inch  and  a  hiuf  above  tbc  level  of  the  first  rib. 

Pig.  30i.— Fronl  Vii'w  of  tli*  Tliornx.    Tin-  Rilu  (iml  Si..ninm  ««  TciircisnU'd 
iu  itci».tiou  U>  tho  LniigB,  Uciut,  had  otbvr  luuruni  Orgau*. 
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Tho  bate  is  broad,  concav<^  and  rests  upon  the  convex  surfnce  of  the  Dia- 
phragm; it«  circumfereuce  is  thin,  and  fits  into  the  space  between  the  lower  ribs 
and  the  oo«tal  attacbmtmt  of  the  Diaphragm,  extending  lower  down  externally 
and  behind  than  in  tVont. 

The  external  or  tharari'-,  surface  i»  Hmootli,  oonvex,  of  considerable  extent, 
and  oorresponda  to  the  form  of  tho  cavity  of  tho  chest,  being  deeper  bcbiod  than 
in  friint. 

Tho  inrirt-  surfoKe  i.*  concave.  Tt  presents,  in  front,  a  depression  corresponding 
to  the  convex  surface  of  the  pericardium,  and,  behind,  a  deep  flasore,  the  hilum 
pulmonis,  which  gives  attachment  to  the  root  of  the  lung. 


Tlie  posterior  border  is  rounded  and  broad,  and  is  receivod  in  the  deep  con- 
cavity  on  eiUier  side  of  tbe  spinal  column.  It  us  much  longer  than  tlic  aniertor 
border,  and  projects  below  between  the  ribs  and  Piajtliragtn. 

Tlie  atUerior  border  b  thin  iiiid  Ebaqt,  and  overlaps  the  front  of  the  peri- 
eanlium. 

'llie  anterior  border  of  the  right  lung  corresponds  to  ^e  median  line  of  tk 
atemum,  and  is  iu  contact  with  it«  feilnw,  the  |)]eunD  being  interposed,  as  W  ai 
the  fourth  costjtl  curtilage ;  below  lhii<,  Tlio  contiguous  borders  arc  separated  by  m 
irrcgulurly-uh'iped  interval,  formed  at  the  expense  of  tbc  anivrior  border  of  tiie 
Ivil  lung,  and  corresponding  to  whicli  tlie  pericardium  i^  «xpoeixL 


Fig.  36tf.— Front  Vletr  or  iha  Uoort  uij  LDngit. 


Kacli  lung  in  divided  into  two  lobes,  an  upper  and  lower,  hy  a  long  anddc^ 
fissure,  which  extenda  from  the  upiwr  part  of  the  posterior  bonier  of  tbeorpa. 
about  tliree  inchos  from  its  npex,  aownwards  atid  forwards  to  the  lower  wilof 
its  anterior  border.  This  fissure  penetratti^  nearly  to  tlie  root.  Iu  the  riglit  lof 
the  upper  lobo  is  partially  divided  by  a  second  and  shorter  fiiwuns,  whicli  exlenis 
from  the  middle  of  the  jireoeding,  forward*  an<l  upwardit,  to  the  anterior  uai^giiof 
the  organ,  marking  off  a  small  triangular  portion,  the  middle  lol>e. 

The  rxyht  lung  is  the  ]arge*t :  it  is  broader  than  the  left,  owing  lo  tlie  indinalKa 
of  the  heart  to  the  left  side,  and  is  aUo  shorter  by  an  inch,  in  oon.<teqQence  of  th* 
Diaphragm  rising  higher  on  the  right  side  to  accommodate  the  liver.  The  rigH 
lung  has  also  three  lobes. 

"Ine  h^t  lung  is  Huialler,  narrower,  and  longer  than  tbc  rigb^  and  has  only  tw* 
lobes. 
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A  little  above  the  middle  of  the  inner  surface  of  eacb  lung,  and  nearer  its  pos- 
erior  than  its  anterior  border,  is  its  root,  by  which  the  lung  is  connected  to  the 
leart  and  the  trachea.  It  is  formed  by  the  bronchial  tube,  the  pulmonary  artery, 
he  pulmonary  veins,  the  bronchial  arteries  and  veins,  the  pulmonary  plexus  of 
lerves,  lymphatics,  bronchial  glands,  and  areolar  tisane,  all  of  which  are  inclosed 
>y  a  re6ection  of  the  pleura.  The  root  of  the  right  lung  lies  behind  the  Buperior 
ava  and  upper  part  of  the  right  auricle,  and  below  the  vena  azygos.  That  of 
he  left  lung  passes  beneath  the  arch  of  the  aorta,  and  in  &ont  of  the  descending 
lorta ;  the  phrenic  nerve  and  the  anterior  pulmonary  plexus  lie  in  front  of  eac^ 
ind  the  pneumogastric  and  posterior  pulmonary  plexus  behind  each. 

The  structures  composing  the  root  of  each  lung  are  arranged  in  a  similar 
nanner  from  before  backwards  on  both  sides,  viz. ; — the  pulmonary  veins  most 
interior,  the  pulmonary  artery  in  the  middle,  and  the  bronchus,  together  with 
he  bronchial  veasela,  behind.  From  above  downwards,  on  the  two  sides,  their 
irrangement  differs,  thus: — 

On  the  right  side,  their  position  is,  bronchus,  pulmonary  artery,  pulmonary 
reins;  on  the  left  side,  their  position  is,  pulmonary  artery,  bronchus,  pulmonary 
reins:  this  is  accounted  for  by  the  bronchus  being  placed  on  a  lower  level  on 
he  left  than  on  the  right  side. 

The  weight  of  both  lungs  together  is  about  forty-two  ounces,  the  right  lung 
)eing  two  ounces  heavier  than  the  left;  but  much  variation  is  met  with  according 
o  the  amount  of  blood  or  serous  fluid  they  may  contaio.  The  lungs  are  heavier 
n  the  male  than  in  the  female,  their  proportion  to  the  body  being,  in  the  former, 
IS  1  to  37,  in  the  latter  as  1  to  43.  The  specific  gravity  of  the  lung  tissue  varies 
rom  345  to  746,  water  being  1000. 

The  color  of  the  lungs  at  birth  is  of  a  pinkish  white ;  in  adult  life,  mottled  in 
latches,  of  a  dark  slate  color ;  and,  as  age  advances,  this  mottling  assumes  a 
lark  black  color.  The  coloring  matter  consists  of  granules  of  a  carbonaceous 
ubstance,  deposited  in  the  areolar  tissue  near  the  surface  of  the  organ.  It 
icreases  in  quantity  as  age  advances,  and  is  more  abundant  in  males  than  in 
tmales.  The  posterior  border  of  the  lung  is  usually  darker  than  the  anterior. 
'he  Borface  of  the  lung  is  smooth,  shining,  and  marked  out  into  numerous  poly- 
edral  spaces,  which  represent  the  lobules  of  the  organ,  and  the  area  of  each  of 
lese  spaces  is  crossed  by  numerous  lighter  lines. 

The  auhttanee  of  the  lung  is  of  a  light,  porous,  sponOT  texture ;  it  floats  in  water, 
ad  crepitates  when  handled,  owing  to  the  presence  of  air  in  the  tissue.  It  is  also 
ighiy  elastic ;  hence  the  collapsed  state  of  these  organs  when  they  are  removed 
om  the  closed  cavity  of  the  thorax. 

Structure,  The  lungs  are  composed  of  an  external  serous  coat,  a  subserous 
reolar  tissue,  and  the  pulmonary  substance  or  parenchyma. 

The  serous  coat  is  derived  from  the  pleura ;  it  is  thin,  transparent,  and  invests 
le  entire  organ  as  far  as  the  root. 

The  suhaerous  areolar  tissue  contains  a  large  proportion  of  elastic  fibres;  it 
ivests  the  entire  surface  of  the  lung,  and  extends  inwards  between  the  lobules. 

The  parenchyma  is  composed  of  lobules,  which,  although  closely  connected 
jgether  by  an  interlobular  areolar  tissue,  are  quite  distinct  from  one  another, 
eing  easily  separable  in  the  foetus.  The  lobules  vary  in  size :  those  on  the  surface 
re  large,  of  a  pyramidal  form,  the  base  turned  towards  the  surface ;  those  in  the 
iterior  are  smaller,  and  of  various  forms.  Each  lobule  is  composed  of  one  of  the 
amifications  of  the  bronchial  tube  and  its  terminal  air-cells,  of  the  ramifications 
f  the  pulmonary  and  bronchial  vessels,  lymphatics,  and  nerves ;  all  of  these 
tructures  being  connected  together  by  areolar  fibrous  tissue. 

The  bronchus,  upon  entering  the  snbstance  of  the  lung,  divides  and  subdivides 
iohotomously  throughout  the  entire  organ.  Sometimes  three  branches  arise 
jgether,  and  occasionally  small  lateral  branches  are  given  off  from  the  sides  of  a 
lain  trunk.     Each  of  the  smaller  subdivisions  of  the  bronchi  enters  a  pulmonary 
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lobole  (lobular  broachiul  ttibe),  nnd,  tt^in  milxlivKliDg,  uUimatcly  temiiitatea  in 
the  intercellular  piissagc-^  ami  air-oella  ol"  which  the  li>linlc  is  wmiwsotl.  Within 
tho  luDffB  th«  broiichiul  Uibv-n  are  circular,  not  f^atUMuxl,  amX  tJwir  ooastitwu 
ck'iiicuta  prcwetii  ihe  followinjf  peculiarities  of  iilructure, 

Tbe  cartilages  are  not  imjifrtect  rings,  but  con,ii»t  of  tliin  laminae,  of  rtritd 
form  and  »izc,  iwnttcrcd  irregularly  along  the  sideaof  tlie  tu)>e,  being  inost  dl-uiacc 
nt  the  points  of  di\'iaion  of  hio  bronchi.  They  may  be  traced  into  tubes  tlie  dit- 
Dieter  of  whith  is  only  one-fourth  of  a  line.  Beyond  this  point,  tho  tubes  in 
whollT  membranous.  The  fibrous  coat  and  longitudinal  elastic  Sbrea  are  cos- 
tinuea  into  the  8n»11««t  ramifications  of  the  bronchi.  The  muscular  coat  is  i»- 
poeed  >n  the  form  of  a  continuous  layur  of  annular  fibres,  which  may  be  traooi 
upon  the  rtinftllest  bronchial  tubes;  tliev  consist  of  the  unstriiK.il  variety  of  mosculu 
fibre.  Ilie  mucouii  membrane  lines  the  bronchi  and  its  rainificulioQji  throughcot. 
and  is  covered  wrilh  columnar  ciliated  epithelium. 

According  to  the  observations  of  Mr.  RaineVi'  the  lobular  bronchial  tabct,  <m 
entering  the  snlwlance  of  the  lobules,  di\'ide  and  aub<livide  from  four  to  niiw  tiisd 
ftocording  to  the  size  of  tho  lobule,  continuing  to  diminish  in  size  until  tJiey  Wltia 
a  diameter  of  ,'nth  to  Vn'^1'^  °^  'i"  '"<-'Ii-  They  then  become  changed  in  Dlructat^ 
losing  their  cylindrical  form,  and  are  continued  onwarda  as  irregnlar  pnn^^ 
(intercellular  {lae^tgoi*},  throiifrh  the  substance  of  the  lobulo.  their  Bides  aodek- 
trcmilies  l>eing  clo!*ely  covcri;d  by  numerous  saccular  dihilations,  the  airedli. 
Tlii.f  arr.ingement  resemblt>-i  most  clo.telv  ihe  naked  eye  appeaninccs  wb«n'wi  iB 
the  reticulated  structure  of  the  lung  of  the  tortoise,  a»d  otner  reptilia. 

llie  air-cdla  are  small,  polyhedral,  alveolar  recfls-scs  separated  from  eacli  otto 
by  thin  septa,  and  communicating  freely  with  the  intercellular  pasmge^.  Tins 
are  well  seen  on  the  eurface  of  the  lung,  and  vary  from  jUnth  to  ^Vth  of  an  intli 
in  diameter,  being  largest  on  tho  surface,  at  the  thin  borders,  and  at  tho  apei 
and  smnlh-st  in  the  ititvrior. 

At  the  termination  of  the  bronchial  tubes,  in  the  intorcellolar  pasaagea,  l]ieir 
constituent  elcmciiLs  become  cbiiiigcd;  their  walls  are  formed  by  an  inierladDgrf 
tho  longitudinal  elastic  bundles  with  fibrous  ti*.-sue,  the  muscular  fibres  diaappetf, 
and  the  mucous  membrane  Iwcomes  ihin  and  delicate,  and  lineil  with  a  layer  of 
squamous  epitlielium.  I'he  latter  membrane  lines  the  air>celUi,  and  forms  by  its 
reduplications  the  septa  intervening  between  them. 

The  Putmonarij  Arteri/  conveys  tho  venous  blood  to  tlie  lunga;  it  divides  hi» 
branches  which  accompany  the  bronchial  tubes  and  terminates  in  a  deniw  espitlin 
network  upon  the  walls  of  the  intercellular  pusago)  and  nir-celU.  Froco  tint 
network,  the  r.idie1esof  thepulmnnary  veins  arise;  coalescing  into  larg<e  brandcfc 
they  accompiuiy  the  arteries,  and  return  the  blood,  purified  by  its  pasMt 
through  the  capillaries,  to  the  left  auricle  of  tlie  heart.  In  the  lung)  tho  brnnclra 
of  the  pulmonary  artery  are  nsually  above  and  in  front  of  a  broDchial  tube,  tie 
vein  below. 

The  Pulmonary  CapilhrUs  form  plexuses  which  lie  immedistely  beocalli  tKt 
mucous  membrane  on  the  walls  and  se])ia  of  tho  air-colla,  and  upoo  the  walls  o( 
the  intercellular  passages.  In  the  septa  between  tho  cells,  the  capillary  nelwoHt 
forma  a  single  layer.  The  capillaries  are  very  minute,  the  mcsboa  beiiig  only 
slightly  wider  than  the  vcsa«cls ;  their  walls  are  also  cxceediugly  tbin. 

The  Bronchial  Arlerka  supply  blood  for  the  nutrition  of  ibo  lung;  theyu* 
derived  from  the  thoracic  itorta,  and,  accompanying  the  bronchial  tubes,  an;  <li^ 
tributed  to  the  bronchial  glands,  and  upon  the  walls  of  the  larger  bronchial  tuba 
and  pulmonary  vessels,  and  tt^rminalo  in  the  deep  bronchial  Tcins.  Othcm  «» 
distributeil  in  the  interlobular  areolar  tissue,  and  terminate  partly  in  ihednp 
partly  in  the  superficial,  broncbial  veins.  Laatty,  some  ramify  upon  tho  ynSaH 
the  smallest  bronchial  tubes,  and  terminate  in  the  pulmonary  veins. 

The  Superficial  and  Dtfp  Broncitial  Veitu  unite  at  the  root  of  tlio  Ittttg^*^ 

■  MfdiethChirvTifieal  7Van»ac(<'on«,  toL  xiTtiL  1649. 


THYROID   GLAND.  721 

ermioate  on  the  rigbt  side  in  the  vena  azygos ;  on  the  left  Bide,  ia  the  superior 
ateruostal  vein. 

The  Lymphatics  consist  of  a  superficial  and  deep  set ;  they  terminate  at  the  root 
»f  the  lung,  in  the  bronchial  glands. 

Serves.  The  lungs  aft  supplied  from  the  anterior  and  posterior  pulmonary 
ilexuses,  formed  chiefly  by  branches  from  the  sympathetic  and  pneumogastric. 
The  filameota  from  these  plexuses  accompany  the  bronchial  tubes  upon  which  they 
tre  lost.  Small  ganglia  have  been  found  by  Remak  upon  the  smaller  branches  of 
hese  nerves. 

Thyroid  Gland. 

The  Thyroid  QIand  bears  much  resemblance  in  structure  to  other  glandular 
)r^ns,  and  is  usually  classified  together  with  the  thymus,  supra-renal  gmnds,  and 
[pleen,  under  the  head  of  ductless  glands,  from  its  posaeasing  no  excretory  duct 
[ts  function  is  unknown,  but,  from  its  situation  in  connection  with  the  trachea 
ind  larynx,  is  usually  described  with  these,  although  taking  no  part  in  the 
fonotion  of  respiration.  It  is  situated  at  the  upper  part  of  the  trachea,  and 
xmsiata  of  two  lateral  lobes,  placed  one  on  each  side  of  this  tube,  connected 
tOKCther  by  a  narrow  transverse  portion,  the  isthmus. 

Ito  anterior  surface  is  convex,  and  covered  by  the  Stemo-hyoid,  Stemo-thyroid, 
and  Omo-hyotd  muscles. 

Its  leUeral  surface,  also  convex,  lie  in  contact  with  the  sheath  of  the  common 
carotid  artery. 

Its  posterior  surface  is-  concave,  and  embraces  the  trachea  and  larynx.  The 
posterior  borders  of  the  gland  extend  as  far  back  as  the  lower  part  of  the 
pharynx. 

This  gland  ia  of  a  browni.ih-red  color.  Its  weight  varies  from  one  to  two 
ounces.  It  is  larger  in  females  than  in  males,  and  becomes  slightly  increased  in 
njie  during  menstruation.  It  occasionally  becomes  enormously  hypertrophied,  con- 
stituting the  disease  called  bronchocele  or  goitre.  Each  lobe  is  somewhat  conical 
in  shape,  about  two  inches  in  length,  and  three-quarters  of  an  inch  in  breadth,  the 
right  lobe  being  rather  the  larger  of  the  two. 

The  istkmtts  connects  the  lower  third  of  the  two  lateral  lobes ;  it  measures  about 
half  an  inch  in  breadth,  and  the  same  in  depth,  and  usually  covers  the  second  and 
third  rings  of  the  trachea.  Its  situation  presents,  however,  many  variations,  a 
point  of  some  importance  in  the  operation  of  tracheotomy.  Sometimes  the  isthmus 
IB  altogether  wanting. 

A  third  lobe,  of  conical  shape,  called  the  pyramid,  occasionally  arises  from  the 
left  side  of  the  upper  part  of  the  isthmus,  or  from  the  left  lobe,  and  ascends  as 
high  as  the  hyoia  bone.  It  is  occasionally  quite  detached,  or  divided  into  two 
parts,  or  altogether  wanting. 

A  few  muscular  bands  are  occasionally  found  attached,  above,  to  the  body  of  the 
hyoid  bone,  and,  below,  to  the  isthmus  of  the  gland,  or  its  pyramidal  process ;  these 
Were  named  by  Soemmering,  the  Levator  glandules  thyroidete. 

Structure.  The  thyroid  consists  of  numerous  minute  closed  vesicles,  com- 
posed of  a  homogeneoas  membrane,  inclosed  in  a  dense  capillary  plexus,  and 
connected  together  into  imperfect  lobules  by  areolar  tissue.  These  vesicles  are 
spherical  or  oblong,  perfectly  distinct,  and  contain  a  yellowish  fluid,  in  which 
Ire  found  floating  numerous  "dotted  corpuscles''  and  cells.  The  fluid  coa- 
gulates by  heat  or  alcohol,  but  preserves  its  transparency.  In  the  foetus 
knd  in  young  subjects,  the  corpu.scles  lie  in  a  single  layer,  in  contact  with 
the  inner  surface  of  these  cavities,  and  become  detached  during  the  process  of 
growth. 

Vessels  and  Nerves.  The  arteries  supplying  the  thyroid  are  the  superior  and 
inferior  thyroid,  and  sometimes  an  additional  branch  from  the  arteria  innominata, 
which  ascends  from  this  vessel  upon  the  front  of  the  trachea.  The  arteries  are 
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rcmnrkubic  for  tlieir  large  size  and  frequent  anastomoses.  The  vdna  form 
plexus  on  th«  jturtaue  of  the  glanJ,  and  on  tlie  front  of  tbe  trachea,  from  whii 
nrUe  tlio  auptirior,  middle,  and  inferior  thyroid  veins;  the  two  former  termiriAtinl 
ill  tlie  internal  jugular,  the  latter  in  the  vena  inuominata.  Ilie  Igmjtliatia  art 
nutiiorou.'),  of  large  .4i?.e,  and  terniinate  in  the  thoracic  af!d  right  lympfiatiu  ductd 
llie  nenta  are  derived  from  the  piteumogastric^  and  from  the  middle  asd  iiif«ri(M 
cervical  ganglia  of  the  sympathetic.  j 

Cfxmical  Oompostliim.     'i  he  tliyroid  gland  consists  t^  albumeti,  traces  of  gefa^ 
da,  Mcarin,  olein,  extractive  matter,  alkaline  and  earthy  salts,  and  water.    Tt 
Bklta  arc  chloride  of  sodium,  alkallue  sulphate,  phosphate  of  potash,  lime,  nuj 
DCsiHr  nud  a  Iracu  of  ujudc  uf  iron. 


Thymus  Gi.asd, 


^ 


The  Thymus  Gland  presents  much  rosemblaiicu  in  structure  to  oth«r  glandiihl| 
organs  and  is  olossitlea  under  the  head  of  the  tltKtlaa  fjlaniit,  from  il«  poewHiaf 
xta  excretory  duct  i| 

The  thymus  gland  li  a  temporary  organ,  attaining  its  full  size  at  tlie  end  ofHui 
second  year,  when  it  ceases  to  grow,  and  gradually  dwiudlea,  until  at  puberty,  if 
has  almost  disappeared.     If  osamincfl  when  it«  growth  is  most  active,  it  will  ba 
found  to  consist  of  two  lateral  lobes,  placed  in  close  conlnct  alonff  the  middle  Xme,] 
situate!  partly  in  the  anterior  mediastinum,  partly  in  the  uock,  and  extending 
from  the  fourth   cnfital  cartilage  upwarde,  a»  high  as  the  lower  border  of  tlitf 
thyroid  gland.     It  is  covercil  by  the  sternum,  and  by  the  origin*  of  the  Slcmo-hvoid 
and  Slenio-lbyroiil  iriu^des.     In  the  mediastinum,  it  restx  upon  the  pericaidiuni 
being  sejiarated  from  the  arch  of  the  aorta  and  great  vessels,  by  the  thonofl 
fnscia.     in  the  neck,  it  lies  on  the  front  and  sides  of  the  tracbea,  behind  tb« 
Stemo-hyoid  and  Sterno-thyroid  muscles.      The  two  lobes  generally  differ  la 
size ;  they  are  occasionally  united  eo  as  to  form  n  single  mass,  and  sometisK^ 
separated  by  an  intermediate  lobe.     The  thyinuit  is  of  a  pinkish-grny  color,  ifA, 
and  lobulated  on  its  surfaces.     It  is  about  two  inches  in  length,  one  and  a  half  ifl 
breadth,  below,  and  about  three  or  four  lines  in  thickne^     At  birth,  it  weighi 
about  half  an  ounw, 

Utructarf.  Each  lateral  lobe  is  composed  of  numerous  lobules,  held  toigetber  by 
delicate  areolar  tissue,  the  entire  gland  being  inclosed  in  an  inyesting  ca|Muleii' 
a  similar,  but  denser,  structure.  The  primary  lobules  vary  in  size  m>m  a  rail 
head  to  a  small  pea.  Each  lobule  contains,  in  its  interior,  a  smalt  cavity,  wui':ll 
is  surrounded  with  smaller  or  secondary  lobules,  which  are  aWi  hollow  withia 
The  cavities  of  the  secondary  and  primary  lobules  communicate;  tboeo  of  Un 
latter  opening  into  the  great  ceulrul  cavity  or  rtservotr  ^  the  tftymw,  wliicli 
extends  through  the  entire  length  of  each  lateral  half  of  the  gland.  The  ccitU^ 
cavity  is  lined  oy  a  vascular  membrane,  which  is  prolonged  into  all  the  suboTdiuH 
cavities,  and  contains  a  milk-white  fluid  resembling  chyle. 

If  the  investing  capsule  and  vessels,  as  well  as  the  areolar  tJssijo  eonncetiofl 
the  lobules,  are  removed  from  the  surface  of  either  lateral  lobe,  it  will  be  seen 
that  the  central  cavity  is  folded  upon  itself,  and  admits  of  being  drawn  out  Into  a 
lengthcnetl  tubular  eonJ.  around  which  the  primary  lobules  are  attached  in  > 
spiral  manner,  like  knots  upon  a  rope.  Such  is  the  condition  of  the  organ  at  jh 
early  period  of  it:*  development;  for  Mr.  Simon  has  shown,  that  the  primilin 
form  of  tlie  tliymu.><  is  a  linear  tube,  from  which,  as  its  development  proceflU 
lateral  diverticuU  Scad  outwards,  the  tube  ultimately  becoming  obscure,  tromte 
surfaoe  being  covered  with  numerous  lobules. 

According  to  Oeslerlen  and  Mr.  Simon,  the  cavities  in  the  secondary  lobnlo 
are  surrounded  by  rounded  saccular  dilatations  or  vesicles,  which  open  intail- 
These  vesicles  are  Ibrmed  of  a  homogeneous  membrane,  inclosed  in  a  acaae  ta^' 
larv  plexus. 

Tite  whitish  fluid  conUiiucd  in  the  vesicles  and  ccntial  cavity  of  lite  ihynB 


THYMrS   GLAND.  TS8 

• 
contains  nnmerons  dotted  corpuscles,  similar  to  tboee  found  in  the  chyle.     The 
oorpuaclea  are  flatteaed  circular  disks,  measuring  about  j,^bji  of  an  iich  in  dia- 
meter. 

Veasele  and  Nerves.  The  arteries  supplying  the  thymus  are  derived  from  the 
internal  mammary,  and  from  the  superior  aad  inferior  thyroid.  The  veins  tenni- 
nate  in  the  left  vena  innominata,  and  in  the  thyroid  veins.  The  lymphatics  are 
of  large  size,  arise  in  the  substance  of  the  gland,  and  are  said  to  terminate  in  the 
internal  jngalar  vein.  Sir  A.  Cooper  considered  that  these  vessels  carried  into 
the  blood  the  secretion  formed  in  the  substance  of  the  thymus.  The  Jierves  are 
exceedingly  minute;  they  are  derived  from  the  pneamogastric  and  sympathetic. 
Branches  from  the  descendens  noni  and  phrenic  reach  the  investing  capsule,  but 
do  not  penetrate  into  the  substance  of  the  gland. 

Oiemical  Composition.  The  solid  animal  constituents  of  the  thymus  are  albu- 
men and  fibrin  m  large  quantities,  gelatin  and  other  animal  matters.  The  salts 
are  alkaline  and  earthy  phosphates,  with  chloride  of  potassium.  It  contains  about 
80  per  cent  of  water. 
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Tub  Kidneys. 

The  Kidncyn  are  tvo  glandular  organs,  intended  for  the  secretion  of  tlie  srk 
Tbe;  are  situated  at  the  back  part  of  the  abdotnina]  cavity,  behind  the  fta- 
toneum,  one  in  each  lumbar  region,  extending  from  the  ckrcntb  rib  to  near  lU 
creat  of  the  ilium ;  the  right  one  being  lower  than  the  left,  from  its  ^-iciuity  to 
the  liver.  Tliey  are  usually  surrounded  by  a  considerable  quantity  of  bit  bdiI 
are  retained  m  their  pomition  by  the  vessels  which  pass  to  and  from  them. 

Melaliona.  The  anterior  surfaer  of  the  kidney  is  tonvex  partially  covcrtd  l^ 
tlic  peritoneum,  and  is  in  relation,  on  the  right  side,  with  ttie  buck  pan  of  the 
right  lobe  of  the  liver,  the  descending  portion  of  the  duodenum,  nud  usiymlJE; 
(KHon ;  and  on  the  left  side  with  thu  gmxX.  end  of  the  etonuicb,  the  lower  end  cf  the 
BpleeD,  the  tail  of  the  pancreo-s  and  tlie  deiviending  colon. 

The  poaUrrior  t'ir/ttre  i«  Hattened,  and  nwL-i  n[K)n  the  corresponding  cms  of  iht 
Diaphragm,  in  iVont  of  the  eleventh  and  twelfth  rib^  on  the  anterior  lameUacf 
the  aponeuraiis  of  the  Tranavoriuilia  which  ^parates  it  from  the  Quadtatos  hw- 
borum,  and  on  the  Psoas  magnuii. 

The  superior  cxtrcmiiy,  directed  inwards,  ia  thick  and  rounded,  and  embnwd 
br  the  supra-renal  capsule.  Tt  corresiHinda,  on  the  left  ade,  to  the  upper  bonkr 
of  the  eleventh  rib,  and  on  the  right  side  to  the  lower  border. 

The  inferior  extremity,  small  and  flattened,  extends  nearly  as  low  as  the  atA 
of  the  ilium. 

The  extrmal  border  is  convex,  and  directed  outwards  towards  the  parktcs  d 
the  abdomen. 

The  intrmal  honltr  is  conoftvc,  and  prusents  a  deep  notch,  the  hilm  of  the  laJitn. 
more  marked  behind  thiin  in  IVoiit,  Al  the  hitiij;,  the  vessel*,  ext-reii  - 
and  nerves  pass  into  or  from  the  organ;  Ilie  br-^nche*  of  the  reuul  voin 
front,  the  artery  and  its  hram^heit  next,  the  excretory  duct  or  ureter  being  bduat 
and  below.  On  the  veHHel.>«  the  nerves  nnd  lymphatics  ramity,  and  nmeii  cellokt 
and  fat  surrountUi  the  whole.  The  nilua  leads  into  a  hollow  spoee,  ih 
_  which  occupies  the  interior  of  the  gland. 

Saob  kidney  is  about  four  inches  in  length,  two  inches  in  breadth,  and  abe« 
one  inch  in  thickness ;  the  left  one  being  somewhat  longer  and  thinner  than  tie 
right,  Tiic  weight  of  the  kidney  in  the  adult  male  varies  fn>m  4|  o«.  to  A  i*.; 
in  the  female,  from  4  oz.  to  6|  oz.,  the  diflcrenco  between  the  two  bcioir  bK»i1 
half  an  ounce.  The  left  is  nuirly  always  heavier  thun  the  right,  by  about  It? 
drachms.  Their  weight  in  proportion  to  the  body  is  about  1  to  240.  Tbe  reul 
subsbitice  is  dense,  firm,  extremely  fragile,  and  of"  a  deep  red  color, 

The  kidney  is  invested  by  a  llbrom  eapsule^  formed  of  dense  fibn>areolir 
Ubiuo.  It  is  thin,  ^Tiioolh,  and  ea.<iily  Temove<l  from  it^  surface,  to  which  it  i»  ocfl- 
nected  by  fine  fibmu.'t  pr(>ce.<HQii  and  vetviclfi ;  and  at  the  hilus  is  oontinuird  inwaidt 
lining  the  sideit  of  the  fduus,  and  at  the  bottom  of  that  cavity  Ibrma  abeaibs  aroooil 
the  bloodvessels  and  the  subdimions  of  the  excretory  duct. 

On  making  a  vertical  section  tlirowgli  the  organ,  m>m  it»  convex  to  its  coBoaw 
border,  it  appears  to  consist  of  two  diflerent  xub^ttances,  viz.,  so  cxteraal  or  oar 
tioal,  and  an  internal  or  metinllary,  substance. 

Tlie  cortieal  tvhitantx  fornw  about  three-fourths  <rf  the  gland.    It  ooenpie  4e 
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surTace  of  tbe  kidner,  forming  a  layer  about  two  linca  in  ihickneaa,  where  it  coven 
,  the  pyramid^  and  ^endri  nuiuerouH  jtrolougatioDs  inwards,  towards  the  sinus  between 

thepyraniids. 
!       T1>e    cortical    substance    ia    soft,   reddish, 

granular,  easily  lacerated,  and   contains  nu- 
merous small  red  bodies  disseminated  ihrouph 

it  in  every  part,  excepting  towards  the  frew 
I  Bur&oe.    These  are  too  Malpighinu  ho<lics. 

The  cortical  substance  is  compoecd  of  a  moss 
I  of  oonvolut4»i  tubuli  uriuifuri.  bloodvessels, 
'  lymphatics,  and   nerves,   eounected   together 

by  a  firm,  tmnapareut,  granular  subittunce, 
,  which  contuins  small  granular  cell^ 
I  Thtt  irmlulUtry  siiltslamv  consists  of  pale, 
bjtlditth-colored.  eonical  masses,  tba  yyra- 
wvUda  of  Maipighi,  varying  in  number  trom 
L  eight  to  eigiiteen;   their   basea   are  directed 

towards  the  circumferonca  of  the  organ, 
.  whilst  their  apices,  which  are  free  from  the 
I  cortical    substance,    converge     towards     the 

ainus,  and  terminate  in  smooth,  rounded  ex- 
,  tremities.  called  the  papillie  (mammillie)  of 
.  the  kidney.     Sometimes,  two  of  the  masses 

are  joined,  and  have  between  them  only  one 
I  papilla.  The  kidney  is  thus  seen  to  voDslst 
I  of  ft  number  of  eon  leal -shaped  masses  each 

jucIocmhI,  excepting  at  the  apex,  by  an  invest- 
'  locDt  of  tlie  cortical  substance ;  these  rcprC' 

sent  the  separate  lobules  of  which  the  human 

kidney   in    the   fwtus    consists,   a   conditioa 

ob^rved  permanently  in  the  kidneys  of  many  of  tha  lower  animals.     As  tho 
'  human  kidney  becomes  developeil,  tlio  adjaceut  lobules  coalesce,  »o  as  to  form  v 

single  gland,  tlie  aurface  of  which,  even  in  tba  nduit,  oceasioitally  prusenlM  faint 
1  traces  of  a  lobular  subdivisiim. 

The  medullary  substance  is  denser  in  structure  tliaii  the  cortical,  darker  in  color, 
I  and  presents  a  striated  appearance,  from  being  composod  of  a  number  of  minute 

diverging  tubes  {lubuli  urini/en).     The  tubi^li  urioileri  commence  at  the  apices  of 

tbe  cones  by  smidl  orifices,  which  vary  from 

ll«  t^  siu  "f  "Q  inch;  aa  they  pass  up  in 

tlic  niwlullary  subslnnce.  towur<ls  the  peri- 

yo^^y,  thev  pursue  a  diverging  oourse,  di- 

^ding  and  subdivitliug  at  wry  acute  iingles, 

□Dtil  tliey  reach  the  cortical  substance,  wiien 

tliev  become  convoluted,  anastomose  freely 

with  each  other,  and  retain  the  Kame  diameter. 

The  numl>er  of  orifices  on  the  entire  furfiice 

of  a  single  papilla  la.  according  to  Ilaatibke, 

about  a  thousand;  from  four  to  five  hundred 

large,  and  as  many  smaller  ones.    The  tubuU 

nrioifcri  are  formed  of  a  transparent  homo- 
geneous basement  membrane,  hned  by  sphe- 
roidal epithelium,  which  occupies  about  two- 

tliirds  of  the  diameter  of  tne  tube.     I'hc 

tubes  are  scpanited  from  one  another,  in  the 

medullury  oone^  by  capillary  vessels,  which  form  oblong  meshes  parallel  with  the 

tubuli,  and  by  an  intermediate  parenchymatous  aulislance  composed  of  cells. 
Aa  soon  aa  the  tubuli  uriuiferi  enter  the  cortical  substance  (fig.  S68),  they 
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Iwcornc  coDTolutciI.  and  anairtonio8«  freely  witb  each  other;  they  are  Eonictiiiin 
called  the  tubes  of  Ffrrein,  At  th«  biiscs  of  the  pyramids,  tlic  slmight  t«b«(  are 
described  aH  being  collected  into  Hinall  cou)(:al  bu'ndlva,  the  tortaous  tubuU  cor- 
responding to  which  are  prolonged  upwanU  into  the  cortical  portion  of  the  kidurr 
&B  tar  as  the  siirfacii,  forming  a  itiimbvr  of  small  conical  tniifisi-!<.  which  are  namt^l 
th«  ptframidf  of  Ffrrrin,  several  of  wliich  oorre«pond  to  each  TOcdiillary  cone  and 
itfl  corn's])! Hiding  portion  of  cortical  substance.  According  to  Mr.  Bowmnn,  ilie 
tubuli  uriuiferi  commonco  in  iho  cortie.il  substance  as  smnll,  dilated,  mernbranuuii 
capKule:<,  thoca]itt^deaof  the  Malpighinn  Ixidics;  they  also  form  loops,  either  by  the 
junction  of  adjacent  tubes,  or,  according  to  Toynbee,  by  the  union  <rf  two  brancbo 
proceeding  from  the  same  tube ;  they  have  also  been  seen  to  arise  by  free  cloeed 
extromilioa. 

The  Maljiujhian  Imiies  are  found  only  in  the  cortical  substance  of  the  kidner. 
They  are  small  round  bodies,  of  a  deep  red  color,  and  of  the  average  diRmeler 
of  tlie  I'o  of  an  ineli.  Each  body  is  composed  of  a  vascular  tuft  inclosed  in  a 
thin  mcmbranotut  capsule,  tlio  dilated  commencement  of  a  urtnifcrou^  tubule  The 
vascular  tuft  con«ist»  of  the  ramitluutlons  of  a  minute  artery,  the  afferent  ptM^t 
-which,  afWr  piercing  the  eupsuk-,  dividcH,  in  a  radiated  manner,  into  Mvtml 
branches,  vrhich  ultimately  tcrmiimte  in  a  finer  set  of  capillary  ve*iela.  I-'roni 
these,  a  small  vein,  the  ffftratt  vnufl,  jjrooecils;  thi-s  pierces  the  capsule  near  tlie 
artery,  and  form.*  a  close  venoutt  plexus,  wilh  tlie  efterent  Tessels  from  otbci 
Malpighian  b<xlies,  round  the  adjacent  tubuli. 

The  capsular  dilatation  of  the  Maljiighian  body  is  not  always  placed  at  tiw 
oommenooraeut  of  the  tube;  it  may  occupy  one  side  (Gerlach):  hence  their  sub- 
diri-tion  into  lateral  or  terminal,  l^ho  membrane  composing  it  is  thicker  than  thaX 
of  the  tubule ;  the  epithelium  lining  its  inner  surface  is  thin,  and,  in  the  fng, 
provided  with  ciliaj  at  the  neck  of  the  diluted  poifion;  but  in  the  human  subject. 
cilije  have  not  been  detected.  According  to  Mr.  Bowman,  the  surface  of  tlie 
vascular  tuft  lies  free  and  uneoverud  in  the  interior  of  its  eapsulo;  but,  according 
to  Gerlach,  it  is  covered  with  a  thick  layer  of  nucleated  cell*,  similar  to  thoM 
lining  the  inner  surface  of  the  capsule. 

Ducts.  The  ureter,  as  it  appmnches  the  hilus,  becomes  dilated  into  a  funnel- 
shaped  meinbrauoiu  sae^  the  j-clvi*.  It  then  i-itlent  the  sinus,  and  aubtliTide) 
usually  into  three  prolongations,  the  in/utul'lKifii,  one  placed  at  each  extremilv, 
and  one  in  ihe  middle  of  the  organ ;  tlnwe  smbdivide  into  fWim  aeven  to  thirteen 
smaller  tubes,  the  ni!i/ce«,  each  of  wliich  embraoes,  like  a  cupdike  ]M>ueh  or  calfx 
the  bju5C  of  one  of  the  papilla).  Sonjelimes,  a  calyx  incloses  two  or  more  papillie. 
The  ureter,  the  pelvis,  and  the  calyces  consist  of  three  coatt^ — fibrouf^  niu.-«ul>r, 
and  mucous. 

The  exlemat  or  JibrO'tlagtic  coat  ia  continuous,  round  the  bases  of  the  papillx, 
with  tint  tunica  propria  investing  the  surface  of  the  organ. 

Ilie  mitjicular  coat  13  placed  between  the  tibrous  and  mucous  coats.  It  oonsiia 
of  an  external  or  longitudinal,  and  an  internal  or  circular  stratum. 

l^c  intfmal  or  mwoia  coal  invests  the  papilhe  of  the  kidney,  and  ia  contiannl 
into  the  orilices  upon  their  surfaces.  It  is  lined  by  epithelium  of  the  spherwdil 
kind. 

Vessels  and  Nrrviv.  The  renal  artery  is  large  in  proportion  to  the  size  of 
the  organ  which  it  supplies.  Kaeh  vessel  divides  into  four  or  five  bianrfie*. 
which  enter  the  hilu.4,  and  are  invested  by  sheaths  derived  from  the  fibrous  capsak; 
they  peuelrate  the  substance  of  the  organ  between  the  papillte,  and  enter  the 
cortical  substance  in  the  intervals  between  the  medullary  oonet^  dividing  ts& 
subdividing  in  their  course  towards  the  bases  of  the  pyramid-s,  where  they  foBH 
arches  by  their  ana,*tomoses ;  from  these  arches,  numerous  vesaela  are  diatribatrf 
to  the  cortical  substance,  some  of  which  enter  the  Malpighiao  corpnsotea,  vhil* 
others  form  a  canillary  network  round  the  urinJfcrous  tubes, 

I'he  veim  of  tne  kidney  commence  upon  the  surface  of  the  organ,  where  ibeT 
have  a  stellate  arrangement ;  they  pass  inwards,  and  open  into  larger  veinsv  whicli 
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QDite  into  arches  round  tbe  bases  of  the  medullary  cones.  After  receiviug  the 
venous  pleius  from  the  tabular  portion,  they  accompany  the  branches  of  the 
arteries  to  the  sinus  of  the  kidney,  where  they  finally  unite  to  form  a  single  vein, 
which  terminates  in  the  inferior  vena  cava. 

The  lymphatics  of  the  kidney  consist  of  a  superficial  and  deep  set ;  tbey  accotn- 
p^y  the  bloodvessels,  and  terminate  in  the  lumbar  glands. 

The  nerves  are  derived  from  the  renal  plexus,  which  is  formed  by  filaments 
from  tbe  solar  plexus  and  lesser  splanchnic  nerve ;  they  accompany  the  branches 
of  the  arteries.  From  the  renal  plexus,  some  filaments  pass  to  the  spermatid 
plexus  and  ureter. 

The  Ubetebs. 

The  Ureter  is  tbe  excretory  duct  of  the  kidney.  It  ia  a  cylindrical  mem- 
branous tube,  from  sixteen  to  eighteen  inches  in  length,  and  of  the  diameter  of  a 
goose-quill.  It  is  placed  at  the  back  part  of  the  abdomen,  behind  the  peritoneum; 
and  extends  obliquely  downwards  and  inwards,  from  the  lower  part  of  the  pelvis 
of  the  kidney,  enters  the  cavity  of  the  pelvis,  and  then  passes  downwards,  for- 
wards, and  inwards,  to  the  base  of  the  bladder,  into  which  it  opens  by  a  con- 
stricted orifice,  after  passing  obliquely,  for  nearly  an  inch,  between  its  muscular 
and  mucous  coats. 

Belalions.  In  its  course  from  above  downwards,  it  rests  upon  the  Psoas 
muscle,  being  covered  by  the  peritoneum,  and  crossed  in  front  very  obliquely  by 
the  spermatic  vessels ;  the  right  ureter  lying  close  to  the  outer  side  of  the  inferior 
vena  cava.  Opposite  the  sacrum,  it  crosses  the  common  or  the  external  iliac 
artery,  lying  behind  the  ileum  on  the  right  side,  and  tbe  sigmoid  flexure  of  the 
colon  on  the  left.  In  the  pelvis,  it  enters  the  posterior  false  ligament  of  tbe 
bladder,  and  runs  below  the  obliterated  hypogastric  artery,  the  vas  deferens,  in 
the  male,  passing  between  it  and  the  bladder.  In  the  female,  the  ureter  passes 
along  the  sides  of  the  cervix  uteri  and  upper  part  of  the  vagina.  At  the  base  of 
the  bladder,  it  is  situated  about  two  inches  from  its  fellow ;  lying,  in  the  male, 
about  an  inch  and  a  half  behind  the  base  of  the  prostate,  at  the  posterior  angle  of 
the  tftgone. 

Structure.  The  nreter  is  composed  of  three  coats,  fibrous,  muscular,  and 
mucous. 

The_/I6rotM  coat  is  continuous  with  that  surrounding  the  pelvis. 

The  mtiscular  coat  consists  of  two  layers  of  longitudiniu  fibres,  and  an  inter- 
mediate transverse  layer. 

The  mucous  coat  is  smooth,  and  presents  a  few  longitudinal  folds,  which 
become  efiaced  by  distension.  It  is  continuous  with  the  mucous  membrane  of  the 
bladder  below ;  whilst,  above,  it  is  prolonged  over  the  papillae  into  the  tubuli 
uriniferi.     The  epithelial  cells  lining  it  are  spheroidal. 

The  arteries  supplying  the  ureter  are  branches  of  the  renal,  spermatic,  internal 
iliac,  and  inferior  vesical. 

The  nerves  are  derived  from  the  inferior  mesenteric,  spermatic,  and  hypo- 
gastric plexuses. 

SCPRA-HESAL  CAP3DLK3. 

The  Supra-renal  Capsules  are  usually  classified,  together  with  the  spleen, 
thymus,  and  thyroid,  under  the  head  of  "ductless  glands,"  as  they  have  no  excre- 
tory duct.  They  are  two  small  flattened  glandular  bodies,  of  a  yellowish  color, 
ntuated  at  the  back  part  of  tbe  abdomen,  behind  the  pentoueum,  immediately  in 
front  of  the  upper  end  of  either  kidney ;  hence  their  name.  The  right  one  is 
somewhat  triangular  in  shape,  bearing  a  resemblance  to  a  cocked  hat ;  the  left  is 
more  semilunar,  and  usually  larger  and  higher  than  the  right.  They  vary  in  size 
in  different  individuals,  being  sometimes  so  small  as  to  be  scarcely  detected,  at 
other  times  large.     They  measure  from  an  inch  and  a  quarter  to  nearly  two 
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incbc»  in  length,  are  ratbor  1««8  in  width,  uiid  from  two  to  three  liiics  in  <l'W'*<Wff 
In  wriglil,  ihev  vary  from  one  to  two  droclntiH. 

Rtlalun\8.  'rhe  anterior  tuTjact  of  llie  right  HUiint-rcDal  capsule  is  io  r^MioD 
with  the  andor  sur&oe  of  the  liver ;  that  of  lite  luit  with  the  pancreaa  taA  tplciB. 
Tlie  posterior  surface  reeta  upon  the  crus  of  the  Diapbngm.  opposite  the  leotk 
domat  vertebra.  Their  upper  thin  convtx  border  is  directed  upwards  and  inwvib. 
Their  iowef  thiek  eoncave  bonUr  resta  upon  the  upper  end  of  the  kidneys  to  whJck 
they  are  connected  by  areolar  tissue.  Their  intier  hordes  are  in  reUtion  with  iIk 
great  splanchnic  nervci  and  semilunar  ganglia,  and  lie  in  contact  on  the  right  nk 
with  the  inferior  vena  cava,  and  on  the  left  side  with  the  aort^  The  surface  of 
the  supni-reoal  gland  is  surrounded  by  areolar  tissue  containing  much  fat,  and 
closely  invested  by  a  thin  fibrous  coat,  which  is  difficult  to  r«nov^  oo  accal 
of  the  nuRiorous  fibrous  processes  and  vessels  which  enter  the  organ  tbrougti  i1k 
fumjwjt  on  ltd  aiilfrior  surfucc  aud  base, 

StnidHrr,.  On  iiinkiiij^  a  ))crp(;ndiuular  section,  the  gland  is  secD  to  consiitaf 
two  ^tiihsDiiiufs,  exutriiul  or  o>rUcnl,  imd  internal  or  medullary. 

l^e  cortical svltsCance  farms  the  chief  part  of  the  organ;  it  id  of  a  deep  jeUor 
color,  and  con»iMii  of  narrow  columnar  mu8»us  phwicd  perpcadivulorly  ta  tfa« 
surface. 

Tlie  nicitullartf  subxtance  is  soft,  pulpy,  and  of  a  dark  brown  or  black  ooW: 
hence  the  name,  atrabiUaTy  cai^ula,  given  ti>  them  organs.  In  \\a  oeutre  iieftdi 
Been  a  space  formed  by  the  breaking  down  of  it.i  component  parts, 

Accoriling  to  the  researches  of  OcstorlBn  and  Mr.  Simon,  the  narrow  coluiniur 
masses  of  which  the  cortical  aubstancc  is  composed  mcaeure  about  ^  J^th  of  an 
inch  in  diameter,  and  consist  of  small  closed  parallel  tubes  of  litnitary  meinbmit 
containing  dotted  nude),  together  with  much  granular  matter,  oil  globules,  and 
nucleated  cell*.  According  to  Kt^ker,  the  uppareut  tubular  canals  consist  of  m** 
of  closed  vcwicio.-*  placed  endwiwj,  .-lo  us  to  resemble  tubes;  whilst  Kollikcr  gUh% 
that  llioHi^  vesicles  arc  merely  loculi  or  spiices  in  the  stroma  of  the  organ.  hinoE 
uo  liiiiitfiry  membrane,  and.  from  beinf^  situated  endwise,  present  the  apfwanicx 
of  linear  tubes.  Kucleated  celLi  exist  lq  large  numljcrs  in  the  supra-renal  glamU 
of  ruminant!*,  but  more  sparingly  in  man  and  other  animals,  but  the  gr»nubi 
matter  nppear.<«  to  form  their  chief  constituent ;  the  grunuloA  vary  in  ttizv,  ami  ibev 
pre.'^ent  tiic  singubr  peculiarity  of  undergoing  no  cUange  when  autcd  upon  br 
moat  of  the  chemical  reagents.  The  columnar  masses  are  surroanded  by  a  cIoa 
capillary  network,  which  runs  parallel  with  them. 

The  "medullary  substance  consists  of  nuclei  and  granular  matter,  unifurmly 
scattered  througfiout  a  plexus  of  minute  veins. 

The  arteri'.a  supplying  the  supra-renal  glands  are  numerous  and  of  larw  sijt 
and  arc  derived  from  tlic  aorta,  the  phrenic,  aud  the  renal;  they  subdivide  iuu 
QUmorous  minute  bniii<;lie»  previous  to  entering  the  substance  of  the  gland. 

The  tujrra-rrjuil  vein  letunw  the  blood  from  the  medullary  venous  plexus,  aai 
receives  several  branchct  from  the  cortical  substance;  it  opens  on  Ibc  right  »fc 
into  the  inferior  vena  cava,  on  the  left  ^lide  into  the  renal  vein. 

The  hjmphalir^  terminate  in  the  lumbar  glands. 

The  Turrvits  are  exceedingly  numerous;  they  are  derived  from  the  solar  ami  rati 
plexuses,  and,  according  to  Borgmann,  from  tne phrenic  and  pneumogastrie  nenei 
^Tiey  have  numerous  small  ganglia  developed  upon  them. 

TiiK  PKLVia, 

The  Cavity  of  the  Pelvis  is  that  part  of  tlie  general  abdominal  cavity  wlunb  u 
below  the  level  of  the  linea  ilio-jjcctinoa  and  the  promontory  of  the  sacrum. 

lio'trularies.  It  is  bounded,  behind,  by  the  sacrum,  the  cocoyx,  and  the  gntf 
sacro-sciatic  ligaments ;  in  front  and  at  tno  sides,  by  the  pubes  and  iac^ia.  oonnd 
by  the  Obturator  muscles;  above,  it  communicates  with  the  cavity  of  the  abdoOM: 
and  below,  it  is  limited  by  tho  Lcvatorus  ani  and  Coocygei  muaole^  and  tlw 
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tLc  pelvis 


risoeral  layer  of  the  pelvic  &8cia,  which  in  rallected  from  the  ^il 
on  to  the  viscera. 

Oontmts.  The  viscera  'joiitaincd  in  this  cavity  are  the  urinary  blaiWcr,  t!io 
lower  end  of  the  rccHjm.  and  Bomo  of  the  generative  organs  peculiar  to  ouch 
sex;  they  are  partially  covered  by  the  puritonemn,  and  supplied  with  hlowd  uiid 
lymphatic  vcsseU  uud  ncrvca. 


The  llLADUEit. 

The  Bladder  is  the  waervoir  for  the  urine.  It  ia  a  mnacuIn-memhranouH  aac^ 
flituatt^d  in  the  pelvis,  l>e!iind  the  pul>e!<,  and  in  front  of  the  rectum  in  tlio  male, 
the  uterus  and  vagina  intervening  between  it  and  that  iniesiine  in  the  female 
The  aha|>e,  position,  and  nilaiions  of  the  bladder  are  greatly  influenced  by 
sex.  and  the  degr-x-  of  distcnwion  of  the  organ.  During  infancy,  it  is  conical  in 
shape  and  projcclii  above  the  upper  border  of  the  pulics  into  the  hypogastric 
regtoo,     In  the  aduU,  when  quite  empty  and  contrueled,  it  is  a  small  triungulur 


Fig-  3fl9.— VbkIoiI  Sttotion  of  ]tladrl«r,  lViii«,  and  Prethr*. 
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sac,  placed  deeply  in  the  pelvis,  flattcncfl  from  before  backwards,  its  apex  reaching 
aa  high  as  the  upper  border  of  tbe  tuyinphysis  puhi«.  When  slightly  distended,  it 
lias  a  rounded  form,  and  partially  filLt  the  jwlvic  cavity;  when  greatly  distended  it 
ia  ovoid  in  uliape,  rising  into  the  abdominal  cavity,  ofU>n  extending  upwards  nearly 
•a  high  w  the  umbilicus.  It  is  larger  in  its  verliwd  diameter  than  from  side  to 
etdc,  and  itt  lone  axis  is  dirwled  from  alK>vc  ubliqucly  downward.-*  and  backwards 

I  in  a  lino  directed  from  some  point  Iwlween  the  nulwsiand  umbilicus  (according  to 
its  distetuion)  to  the  end  of  the  coccvx.  The  bladder,  when  distended,  is  slightly 
curved  forwards  towards  the  anterior  wall  of  the  abdomen,  so  as  to  bo  more 


convex  behind  tlian  in  front.     la  itio  female,  it  is  larger  in  the  traosverre 
in  llie  vertical  diameter,  iiad  ita  capucity  is  said  to  be  greater  than  in  the 
When  niodcnrtely  diiitundcd,  it  nitmaiircs  about  live  incties  in  length,  and  three 
incbea  aeroiis,  aiiu  the  urdiuury  umuuut  wbich  it  contains  is  about  a  pint. 

The  bladder  is  divided  into  a  stiinmit,  body,  biisi!,  and  nock. 

The  sufnmtt  ur  npex  of  tho  bladder  i»  rounded  and  directed  forwards  and 
upwards:  it  is  conn«eIeil  to  the  tirribilteuit  by  a  (ibro-miijwuliir  cord,  the  uraclms. 
and  also  by  melius  »f  two  rounded  fibrous  cord^  the  ubtilvnitcd  ]K>rtionH  of  tbc 
bypo|;;astrLo  iirtertex.  which  lire  pliiecd  one  on  each  side  of  the  uriu;hus.  Tbc 
suitiinit  of  the  blttJder  behind  the  urachus  is  covered  by  peritoneum,  whilst  the 
portiuQ  in  front  is  uncoveretl  by  it,  and  rests  upon  the  abduininul  wall. 

Tl)e  uniehus  is  the  oblilerutxHl  reinidus  of  n  tubular  canal  existing  iti  the  cmbrrot 
which  cotmecls  the  cavity  of  the  bliwlder  with  a  nivinbrnnoiu  sac  placed  cxiwusl 
to  the  iibdiJincii.  opposilo  tbc  xinibiliciis,  culled  the  aUanloit.  In  tht  inlJinl  ai 
birth,  it  i»  oecii^iionall y  found  pervious  so  that  tbc  urine  escapes  at  the  umbilicn?, 
and  calculi  have  be<^ii  found  in  it$  canal. 

The  botlt/  of  the  bladder  in  front  ia  not  covered  by  peritonoaro,  and  is  in 
relation  with  the  trianj<ukr  ligament  of  tbe  urethra,  the  paslerior  surface  of  the 
symphysis  pubis,  the  Internal  obturator  muscles,  and,  when  distended,  with  the 
ttbdummal  parietes. 

The  posterior  surface  is  covered  by  peritoneum  throughout.  It  correspou^*, 
in  the  male,  with  the  rectum ;  in  the  female,  with  the  uterus,  some  convolutions  of 
the  «nnll  interline  being  interposed. 

The  side  of  the  bladder  is  crossed  obliquely  from  below,  upwnnls  and  forward* 
by  tlie  obliterated  hypogtwtrio  artery ;  above  and  behind  this  ootd.  the  bladder  i* 
covered  by  peritoneum,  but,  below  and  in  frx)nt  of  it,  the  serous  covering  is 
wanting,  and  il  is  connected  to  the  pelvic  lascia.  The  vaa  deferens  passes,  in  an 
arched  direction,  from  before  backwards,  along  the  side  of  the  bladder,  towards 
ita  base,  ccos.'iing  in  itt  bourse  the  obliterated  hypoga.'^iriu  artery,  and  pa-ssing  aluig. 
the  inner  side  of  the  ureter. 

The  Ixwe  or  fundus  of  the  bladder  is  directed  downwards  and  backwards.  Il 
varies  in  extent  according  to  tbc  state  of  distension  of  the  organ,  being  twJ 
broad  when  full,  but  much  narrower  when  empty.  Jn  iht  mak^  it  rosta  upon  tW 
second  portion  of  the  rectum,  from  which  it  is  separated  by  a  reflection  of  the 
rccto-vesieal  fascia.  It  is  covered  posteriorly,  for  a  slight  extent,  by  the  peii- 
toneum,  which  is  rcnccted  from  it  upon  the  rectum,  fonniiig  the  recto-vcsical  fold. 
The  portion  of  the  bladder  in  reklion  with  the  reelum  corrcsptind*  lo  a  triannltr 
space,  bounded  bebtnd  by  the  recto- vesical  fold ;  on  either  side,  by  the  nstenlt 
seminalts  and  vas  deferens;  and.  in  front,  by  the  prostate  gland.  Wlien  tl» 
bladder  is  very  IVill.  the  peritoneal  fold  i.s  rat.«etl  with  it.  and  the  distance  betvw> 
it.s  Twfleclion  and  the  anus  Li  alxiut  four  im-hea.  but  this  distance  is  mini 
diminiiibed  when  the  bladder  is  empty  and  oontracied.  In  the  /tit\aU,\hv\iM 
of  the  bladder  lies  in  contact  with  the  lower  part  of  the  cervix  uteri,  is  adheHOl 
to  the  anterior  wall  of  the  vagina,  and  senarated  from  the  upper  part  of  tb 
anterior  surface  of  the  cervix  uteri  by  a  fola  of  the  peritoneum. 

The  eertfix  or  nrek  of  tile  bladder  ia  the  conatrictod  portion  cootinaous  mill 
the  urethra.  In  the  male,  its  direction  is  obliaue  io  the  erect  posture,  ami  it  i» 
surrounded  by  the  prostate  gland.  In  the  female,  ita  diroctiou  ts  obliquely  don- 
wards  and  forwards. 

Li'jaments.  The  bladder  is  retained  in  its  place  by  ligaments,  which  arc  divided 
into  true  and  fnlse.  IHie  true  ligaments  arc  live  in  number,  two  anterior  and  tn 
latenil.  formed  by  the  rccto-vesical  fascia,  and  the  uraehus.  The  false  ligamonK 
also  five  in  number,  are  formed  by  folds  of  the  peritoneum. 

The  anlrrior  UmmaUs  {puho-pTOstatic)  extend  from  the  back  of  the  pubes  (■* 
on  each  side  of  the  sympiiysis,  tn  the  front  of  the  neck  of  the  bladder,  and  awff 
Burfnce  of  the  prostate  ^'^iid.  These  ligaments  eontaiu  a  few  musctUar  fibtn 
prolonged  from  the  bladder. 
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Tbe  lateral  Ugaments,  broader  and  thinner  than  the  preceding,  are  attached  to 
the  lateral  parts  of  the  prostate,  and  to  the  sides  of  the  base  of  the  bladder. 

The  uroc/iiM  is  the  fibro-musculor  cord  already  mentioned,  extending  between 
the  summit  of  the  bladder  and  the  umbilicus.  It  is  broad  below,  at  its  attachment 
to  the  bladder,  and  becomes  narrower  as  it  ascendB. 

The  false  ligaments  of  the  bladder  are,  two  posterior,  two  lateral,  and  one 
soperior. 

The  two  posterior  pass  forwards,  in  the  male,  from  the  sides  of  the  rectum  ;  in 
the  female,  from  the  sides  of  the  uterus,  to  the  posterior  and  lateral  aspect  of  the 
bladder :  they  form  the  lateral  boundaries  of  the  recto-vesieal  fold  of  peritoneum, 
and  contain  the  obliterated  hypogastric  arteries,  the  ureters,  and  vessels  and 
nerves. 

Tbe  two  lateral  ligaments  are  reflections  of  the  peritoneum,  from  the  iliac  fosste 
to  the  sides  of  the  bladder. 

The  superior  ligament  is  the  prominent  fold  of  peritoneum  extending  from  the 
summit  of  the  bladder  to  tbe  umbilicus.  It  covers  tbe  uroubus,  and  the  obliterated 
hypogastric  arteries. 

Structure.  The  bladder  is  composed  of  four  coats : — a  serous,  a  muscular,  a  cel- 
lular, and  a  mucous  coat. 

Tbe  serous  coat  is  partial,  and  derived  from  the  peritoneum.  It  invests  the 
posterior  surface,  from  opposite  theterraination  of  the  two  ureters  to  its  summit, 
and  is  reSected  from  this  point  and  from  tbe  sides,  on  to  tbe  abdominal  and  pelvic 
walls. 

The  muscular  coat  consists  of  two  layers  of  unstriped  muscular  fibre,  an 
external  layer,  composed  of  longitudinal  ^bres,  and  an  internal  layer  of  circular 
fibres. 

The  longitudinal  fibres  are  most  distinct  on  the  anterior  and  posterior  surfaces 
of  the  organ.  They  arise,  in  front,  from  the  anterior  ligaments  oi  the  bladder, 
fix>m  tbe  neck  of  the  bladder,  and,  in  the  male,  from  the  adjacent  portion  of  the 
prostate  gland.  They  spread  out,  and  form  a  plexiform  mesh,  on  the  anterior 
surface  of  the  bladder,  being  continued  over  the  posterior  surface  and  base  of 
the  organ  to  tbe  neck,  where  they  are  inserted  into  the  prostate  in  the  male,  and 
into  tbe  vagina  in  the  female. 

Other  longitudinal  fibres  arise,  in  the  male,  from  the  sides  of  tbe  prostate,  and 
spread  out  upon  the  sides  of  the  bladder,  intersecting  with  one  another. 

The  circular  fibres  are  very  thinly  and  irregularly  scattered  on  the  body  of 
the  organ ;  but,  towards  its  lower  part,  round  the  cervix  and  commencement  of  the 
urethra,  they  are  disposed  as  a  thick  circular  layer,  forming  the  sphincter  vesicae, 
which  is  continuous  with  tbe  muscular  fibres  of  the  prostate  gland. 

Two  bands  of  oblique  fibres,  originating  behind  the  orifices  of  the  ureters, 
converge  to  the  back  part  of  the  prostate  gland,  and  are  inserted,  by  means  of  a 
fibrous  process,  into  the  middle  lobe  of  this  organ.  They  are  the  muscles  of  the 
ureters,  described  by  Sir  C.  Bell,  who  supposed  that,  during  tbe  contraction  of 
the  bladder,  they  served  to  retain  the  oblique  direction  of  the  ureters,  and  so 
prevent  the  reflux  of  urine  into  them. 

The  cellular  coat  consists  of  a  layer  of  areolar  tissue,  connecting  together  the 
muscular  and  mucous  coats,  being  intimately  connected  with  the  latter. 

The  mucous  coat  is  thin,  smooth,  and  of  a  pale  rose  color.  It  is  continuous 
through  the  ureters  with  the  lining  membrane  of  tbe  uriniferous  tubes,  and,  below, 
with  the  urethra.  It  is  connectSi  loosely  to  the  muscular  coat,  by  a  layer  of 
areolar  tissue,  excepting  at  the  trigone,  wbere  its  adhesion  is  more  close.     It  is 

firovided  with  a  few  mucous  follicles,  and  numerous  small  racemose  glands, 
ined  with  columnar  epithelium,  exist  near  the  neck  of  the  organ.  The  epithe- 
lium covering  it  is  intermediate  in  form  between  the  columnar  and  squamous 
varieties. 

Interior  of  the  bladder.  Upon  the  inner  surface  of  the  base  of  the  bladder, 
immediately  behind  the  urethral  orifice,  is  a  triangular,  smooth  surface,  the  apex 
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Fig.  370.— Tho  ll)n<l']i>r  anA  Urstlira  Uid  vpcn. 
Seuu  Iruui  aUi'«> 
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of  whioli  18  fliroctftfl  ibrwardft;  thi«  u  the  trigonum  ventte  or  tri{jwie  vtncott 
is  paler  in  color  liiiin  Uie  re«t  of  the  mucous  rnvmhrane,  and  never  presents  any 
rugie,  even  in  ihe  colla^Med  cnndilion  of  Uie  oivan,  owing  to  ilA  intimate  wllifnon 
to  ibe  subjacent  tissnes.  It  is  bounded  on  «acTi  itide  by  two  slight  ridgc«,  whicli 
pass  backwards  and  outwards  to  the  oriliceii  ol*  the  areters,  and  correspond  witi 
llio  muscU's  of  these  lubes:  and  at  each  posterior  angle,  by  the  orifictw  of  tins 
ureters,  which  are  placed  nearly  two  inches  from  each  other,  and  about  an  ioch 
and  u  half  behind  the  oriliec  oi"  the  urothra.     The  trigone  oorrcsfwntls  with  llio 

interval  at  the  base  of  the  bliidclcr, 
hounded  by  the  nrustate  in  front,  am! 
the  vesieulic  ana  vumi  defereiitia  un 
the  sides.  ProjfCling  IVon»  tl»c  lower 
and  anterior  part  of  the  bladder,  into 
the  orifiee  of  the  urethra,  is  a  aluht 
elevation  of  mucous  membrane,  c^int 
the  uvula  vetifie.  It  is  formed  bj  a 
thickening  of  the  prostate. 

The  arleries  supplying  the  bladder 
are  the  HUpcrior,  middle,  and  infencrr 
vesical,  in  the  male,  nith  additiiMul 
branches  from  the  uterine,  in  the  temnle. 
They  arc  all  derived  fVom  the  anlciiot 
trunk  of  the  internal  iliac 

The  veirw  form  a  comjtlieated  plexof 
round  tJie  n«ck,  sides,  and  bause  of  the 
bladder,  and  terminate  in  the  intenul 
iliac  vein.1. 

The  lymphatict  aooompanT  the 
bloodvemela,  namog  through  tlie 
glands  nurrounaing  them. 

The  nerves  are  derived  from  the 
hypogastric  and  sacral  plexuses;  tie 
former  supplying  the  upper  part  of 
the  organ,  tlm  latter  its  hose  uul 
Ucck. 

Uale  Ubetora. 

The  Urethra  extends  frona  the  neck 

of  the  bladder  to  the  meatus  urinjiriiu. 

It  is  curved  in    its  course,  so  as  t« 

resemble,  in  its  flaccid  state,  tlie  Italk 

Icltcry  ;  but  in  tW  erect  stale  il  tbn» 

only  a  single  curve,  llic  concavity  rf 

which  i»  directed  upwards.     Itslenglk 

varieM  from  eight  to  nine  inches;  ud 

it  ii  divided  into  three  portion]^  th 

prostatic,    membranous,  and  (ponff- 

the  structure  and  ruhttions  of  wuv 

are  essentially  diOetvnt. 

The  Proilalk  portion  is  tho  widest  and  moat  dilataole  p«rt  of  tlie  canaL   It 

paasee  through  the  prostato  gland,  from  iu  base  to  its  apox,  tying  nearer  iu  D[fet 

than  its  lower  surface.     Il  is  about  an  inch  and  a  quarter  in  length,  and  tbt  tonn 

of  the  canal  is  spindle-shaped,  being  wider  in  the  middle  than  at  either  extremitji 

ami  narrowest  m  front,  where  il  joins  the  membranous  portion.     A  tranavew 

section  of  the  canal  in  this  ttituation  is  triangular,  tho  apex  directed  downvaidfc 

Upon  the  floor  of  tho  canal  is  a  narrow  longitudinal  ridge,  the  iwru  m^nlami* 
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or  caput  gaUinaginis,  formed  by  an  elevation  of  the  mncous  membrane  and  its 
Bubjacent  tiseue.  It  is  eiglit  or  nine  lines  in  length,  and  a  line  and  a  half  in 
height,  and  contains,  according  to  Kobelt,  muscular  and  erectile  tissues.  When 
distended,  it  may  serve  to  prevent  the  passage  of  the  semen  backwards  into  the 
bladder.  On  each  side  of  the  vera  montanum  ia  a  slightly  depressed  fossa,  the 
prostatic  ainus,  the  floor  of  which  is  perforated  by  numerous  apertures,  the  arijkea 
of  the  prostatic  ducts,  the  duets  of  the  middle  lobe  opening  behind  the  treat.  At 
the  fore  part  of  the  veru  montanum,  in  the  middle  line,  is  a  depression,  the  sinus 
pocuUtTis  or  vesicula  proftaiica;  and  upon  or  within  its  margins  are  the  slit-like 
openings  of  the  ejaculatory  ducts.  The  sinus  pocularia  forms  a  cul-de-sac  about 
a  quarter  of  an  inch  in  length,  which  runs  upwards  and  backwards  in  the  sub- 
Htance  of  the  prostate,  beneath  the  middle  lobe ;  its  prominent  upper  wall  partly 
forms  the  veru  montanum.  Its  walla  are  composed  of  flbrous  tissue,  muscular 
fibres,  and  mucous  membrane ;  and  numerous  small  glands  open  on  its  inner  sur- 
face. It  has  bee^  called  by  Weber,  who  discovered  it,  the  uterus  muscuUnus, 
firom  its  supposed  homology  with  the  female  organ. 

The  ifejnbranoua  portion  of  the  urethra  extends  between  the  apex  of  the  pros- 
tate, and  the  bulb  of  the  corpus  spongiosum.  It  is  the  narrowest  part  of  the  canal 
(excepting  the  orifice),  and  measures  three-quarters  of  an  inch  along  its  upper, 
and  half  an  inch  along  its  lower  surface,  in  consequence  of  the  bulb  projecting 
backwards  beneath  it  below.  Its  upper  concave  surface  is  placed  about  au  inch 
beneath  the  pubic  arch,  from  which  it  is  separated  by  the  dorsal  vessels  and  nerves 
of  the  penis,  and  some  muscular  fibres.  Its  lower  convex  surface  is  separated 
from  the  rectum  by  a  triangular  space,  which  constitutes  the  perineum.  The 
membranous  portion  of  the  urethra  perforates  the  deep  perineal  fascia :  and  two 
layers  from  this  membrane  are  prolonged  round  it,  the  one  forwards,  the  other 
backwards ;  it  is  also  surrounded  by  the  Compressor  urethrte  muscle.  Its  cover- 
ings are  mucous  membrane,  elastic  fibrous  tissue,  a  thin  layer  of  erectile  tissue, 
muscular  fibres,  and  a  prolongation  from  the  deep  perineal  fascia. 

The  Sjxingy  portion  is  the  longest  part  of  the  urethra,  and  is  contained  in  the 
corpus  spongiosum.  It  is  about  six  inches  in  length,  and  extends  from  the  termi- 
nation of  the  membranous  portion  to  the  meatus  urinarius.  Commencing  below 
the  symphysis  pubis,  it  ascends  for  a  short  distance,  and  then  curves  downwards. 
It  is  narrow,  and  of  uniform  size  in  the  body  of  the  penis,  measuring  about  a 
quarter  of  an  inch  in  diameter;  being  dilated  behind,  within  the  bulb,  where  it 
forms  the  bulbous  portion,  and  again  anteriorly,  within  the  glans  penis,  forming 
the  fossa  navicularis.  A  cross  section  of  this  canal  in  the  body  has  its  diameter 
transverse,  but  in  the  glans  the  diameter  is  directed  vertically. 

The  meatus  urinarius  is  the  most  contracted  part  of  the  urethra ;  it  is  a  vertical 
dit,  about  three  lines  in  length,  bounded  on  each  aide  by  two  email  labia.  The 
inner  surface  of  the  lining  membrane  of  the  urethra,  especially  on  the  floor  of  the 
spongy  portion,  presents  the_orifices  of  numerous  mucous  glands  and  follicles, 
situated  in  the  submucous  tissue,  and  named  the  glands  of  Lillre.  They  vary  in 
size,  and  their  orifices  are  directed  forwards,  so  that  they  may  easily  intercept  the 
point  of  a  catheter  in  its  passage  along  the  canal.  One  of  these  lacume,  larger 
than  the  rest,  is  situated  on  the  upper  surface  of  the  fossa  navicularis,  about  an 
inch  and  a  half  from  the  orifice ;  it  is  called  the  lacuna  magtia.  Into  the  bulbous 
portion  are  found  opening  the  ducts  of  Cowper's  glands. 

Structure,  The  urethra  is  composed  of  thrM  coats :  a  mucous,  muscular,  and 
erectile. 

The  mucous  coat  forms  part  of  the  genito-urinary  mucous  membrane.  It  is 
Continuous  with  the  mucous  membrane  of  the  bladder,  ureters,  and  kidneys, 
externally,  with  the  integument  covering  the  glans  penis;  and  ia  prolonged  into 
the  ducts  of  the  numerous  glands  which  open  into  the  urethra,  viz.,  Cowper's 
glands,  and  the  prostate  gland ;  and,  through  the  ejaculatory  ducts,  is  continued  into 
the  vasa  deferentia  andTesiculEB  seminales.  In  the  spongy  and  membranous 
portions,  the  mucous  membrane  is  arranged  in  longitudinal  folds  when  the  organ 
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is  contracted.  Small  papillae  are  found  upon  it,  near  the  orifice;  and  its  epitbe- 
lial  lining  is  of  the  columnar  variety,  excepting  near  the  meatus,  where  it  is 
laminated. 

The  muMular  coat  consists  of  two  layers  of  plain  muscular  fibres,  an  exteml 
longitudinal  layer,  and  an  internal  circular.  The  mtiscular  tissue  is  most  abuDcbmt 
in  the  prostatic  portion  of  the  canal. 

A  thin  layer  of  erectik  lUaiie  is  continued  from  the  corpus  spongiosum  round 
the  membranous  and  prostatic  portions  of  the  urethra  to  the  neck  of  the  bluddei, 


Male  Generative  Organs. 

Prostate  Glaiid. 

The  Prostate  Gland  (itpoisffl/",  to  aland  be/ore)  is  a  pale,  firm,  glandular  body, 
whicb  surrounds  the  neck  of  the  bladder  and  commencement  of  the  urethra.  It 
is  placed  in  the  pelvic  cavity,  behind  and  below  the  symphysis  pubis,  posterior 
to  the  deep  perineal  &scia,  and  upon  the  rectum,  through  which  it  may  be  distinctly 
Felt,  especially  when  enlarged.     In  shape  and  size  it  resembles  a  horse-chestnut. 

Its  base  is  directed  backwards  towards  the  neck  of  the  bladder. 

The  apex  is  directed  forwards  to  the  deep  perineal  fascia,  which  it  touches. 

Its  under  surface  is  smooth,  and  rests  on  the  rectum,  to  which  it  is  connected 
by  a  dense  areolar  fibrous  tissue. 

Its  upper  aur/ace  is  fiattened,  marked  by  a  slight  longitudinal  furrow,  and  placed 
about  three-quarters  of  an  inch  below  the  pubic  symphysis. 

It  measures  about  an  inch  and  a  half  in  its  transverse  diameter  at  the  base,  an 
inch  in  its  antero-poaterior  diameter,  and  three-quarters  of  an  inch  in  depth ; 
ind  its  weight  is  about  six  drachms.  It  is  held  m  its  position  by  the  anterior 
ligaments  of  the  bladder  {pubo-prostalic) ;  by  the  posterior  layer  of  the  deep 
Krineal  fascia,  which  invests  the  commencement  of  the  membranous  portion  of 
:lie  urethra  and  prostate  gland ;  and  bv  the  anterior  portion  of  the  Levator  ani 
Quscle  {levator  prostata),  which  passes  down  on  each  side  from  the  symphysis  pubis 
ind  anterior  ligament  of  the  bladder  to  the  sides  of  the  prostate. 

The  prostate  consists  of  three  lobes ;  two  lateral  and  a  middle  lobe. 

The  two  lateral  lohea  are  of  equal  size,  separated  behind  by  a  deep  notch,  and 
narked  by  a  slight  furrow  upon  their  upper  and  lower  surface,  which  indicates 
he  bi-lobed  condition  of  the  organ  in  some  animals. 

The  third  or  middle  lobe  is  a  small,  transverse  band,  occasionally  a  rounded  or 
riangular  prominence,  placed  between  the  two  lateral  lobes  at  the  under  and 
>osterior  part  of  the  organ.  It  lies  immediately  beneath  the  neck  of  the  bladder, 
lehind  the  commencement  of  the  urethra,  and  above  the  ejaculatory  ducts.  Its 
ixistence  is  not  constant,  but  it  is  occasionally  found  at  an  early  period  of  life,  as 
veil  as  in  adults,  and  in  old  age.  In  advanced  life  it  often  becomes  considerably 
iolarged,  and  projects  into  the  plodder,  so  as  to  impede  the  evacuation  of  the  urine. 

The  prostate  gland  is  perforated  by  the  urethra  and  common  seminal  ducts. 
The  urethra  usually  lies  about  one-third  nearer  its  upper  than  its  lower  surface; 
>ccasionally,  the  prostate  surrounds  only  the  lower  three-fourths  of  thb  tube,  and 
t  more  rarely  runs  through  the  lower  than  the  upper  part  of  the  gland.  The 
ijaeulatory  ducts  pass  forwards  obliquely  through  a  conical  canal,  situated  in  the 
ower  part  of  the  prostate,  and  open  into  the  prostatic  portion  of  the  urethra. 

Structure.  The  prostate  is  inclosed  in  a  thin  but  firm  fibrous  capsule,  distinct 
rom  that  derived  from  the  posterior  layer  of  the  deep  perineal  fascia,  and  sepa- 
■ated  from  it  by  a  plexus  ot  veins.  Its  substance  is  of  a  pale,  reddish-gray  color, 
rery  friable,  but  of  great  density.  It  consists  of  glandular  substance  and  muscular 
issue. 

The  glandular  substance  is  composed  of  numerous  follicular  pouches,  opening 
nto  elongated  canals,  which  join  to  form  from  twelve  to  twenty  small  excretory 
lucts.  The  follicles  are  connected  together  by  areolar  tissue,  supported  by  pro- 
oDgations  from  the  fibrous  capsule,  and  inclosed  in  a  delicate  capillary  plexus. 
The  epithelium  lining  the  canals  is  columnar,  whilst  that  in  the  terminal  vesicles 
9  of  the  squamous  variety. 

The  muscular  tissue  of  the  prostate  is  arranged  in  the  form  of  circular  bands 
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round  the  urethra ;  it  is  oontinoouti  behind  with  the  eiroukr  fibrea  of  the  sphincter 
v«Hicie,  and  in  front  with  the  eircubr  fibreo  of  tlie  urethra.  The  muscular  ftbns 
are  of  the  involuntary  kind.  The  proMatic  duets  open  into  tlie  floor  of  l)w 
pPOTtatic  portion  of  the  urothra. 

l'«4cfe  and  A'(Tir«,  The  arteries  supplying  the  prostato  are  derived  from  ll»e 
intcnial  pudic,  veaical,  and  homorrhoiiial.  Its  vii'na  form  a  plexui*  around  Uw 
sides  and  base  of  the  gland ;  they  comraiinicate  ta  froul  with  the  domal  veto  «f 
the  pciiis,  und  terminate  in  the  internal  iliac  vein.  The  nenva  are  derived  {na 
tho  hypogastric  plexus. 

Tim  ProsMic  Spcrclion  is  a  railky  fluid,  having  an  acid  reaction,  and  preaeoting, 
on  microi<copic  exuininution.  imtlocular  niiitt«r,  thu  squamous  »od  colnmnar  forau 
of  epithelhim,  and  gniiinliir  iiiiclvi.  In  old  age,  thix  glund  is  liable  to  be  enlarged, 
and  its  duels  are  vdan  lUIed  wil)»  innumerable  small  concretions  of  a  brownish-red 
color,  and  of  the  size  of  a  millel-seed,  composed  of  carbonate  of  lime  and  animd 
matter. 

CoWFKS'ii  Gl.AN])3, 

Cowpcrs  Glund)<  arc  two  small  rounded  and  somewhat  lobulatcd  bodiea^ofi 
ycHowish  color,  about  the  size  of  peas,  pbioi-d  bi-nwith  the  fore  part  of  the 
Ineitibraiiou!*  portion  of  the  urethra,  botwceti  the  two  Invcra  of  the  dwp  perineal 
fascia,  Tiicy  lie  close  beiiind  the  bulb,  and  arc  inclosed  by  tlie  transverse  fihrcs 
of  the  CompreiLtor  urethras  niu.tcle.  Each  gland  consisU  of  iwverul  lobules,  lieM 
together  by  a  fibroua  investment.  The  excretory  duct  of  each  gland,  nearly  M 
inch  in  length,  passes  obliquely  forwards  lieneath  the  miioous  membrane,  aoJ 
opens  by  a  minute  orifice  on  the  floor  of  the  bulbous  portion  of  the  urethra. 
Tbcir  existence  is  eaid  to  be  constant;  they  gradually  diminish  in  siise  as  aft 
advances. 

The  Pbsis. 

The  Penis  is  the  organ  of  copulation,  and  contains  in  its  interior  (ho  laiiget 
portion  of  the  urethra.  It  oonsi»ts  of  a  rout,  body,  and  tbe  extremity  ot  glan* 
penis, 

Tlie  ryw(  is  broad  and  firmly  connected  to  the  rami  of  the  pulics  by  two  xtroaf 
tapering  fibrous  processes,  the  crura,  and  to  the  front  of  the  sympbysia  pubi»  hj 
»  fibroa'^  membrane,  the  suspensory  ligament. 

The  fxiremily  or  (flam  penis  presents  the  form  of  an  obtuse  cone,  flattened  fpoan 
aVive  downwards.  At  il«  summit  is  a  vertical  fissure,  tbo  orifice  of  the  nretlm 
meatus  vritiarius ;  and  at  the  liack  part  of  this  orifice  ii  fold  of  mucous  mcmbTBD« 
passes  backwards  to  the  bottom  of  a  depressed  raplie,  where  it  is  continoons  wtl^ 
the  prepuce:  tbia  fijld  is  termed  the /rjmHwi  prfjnttU.  Tl>c  biuse  of  the  glans  fi^ms 
a  rounded  projecting  border,  the  cornna  glandit;  and  behind  the  corona  is  a  deef 
constriction,  the  crroix.  Upon  botli  of  theiic  parts  nunierowt  atnall  lenticultf 
sebaceous  glimd»  are  found,  the  ffUmditUt  Ti/sotiii  sea  odori/fra.  Tliey  itecrete  I 
sebaceous  matter  of  very  peculiaj  odor,  which  probably  contains  oaseiii.  «ni 
bocomes  ejwily  dcivimj>fised. 

The  l/O'ii/  of  the  penis  is  the  part  between  the  root  and  the  extremity.  In  die 
flaccid  condition  of  the  organ  it  is  cylindrical,  but  when  erect  has  a  triangabi 
prismatic  form  with  rounded  angles,  the  broadest  aide  being  turned  upwardi^  «>J 
called  the  dorsum.  It  is  covered  bv  integument  reinarlfu&lc  for  its  thinDcsj^  i» 
dark  color,  ita  looseness  of  conncetiou  wilh  the  deeper  parts  of  the  organ,  tui 
from  containing  no  adipose  tissue.  At  the  rout  of  tnc  penis  the  intcgumcnl  ii 
continuous  wilh  that  u|K>n  the  piibes  and  scrotum;  and  at  the  neck  of  the  glan* 
it  leaves  the  surface,  and  beeomcs  folded  upon  itself  to  form  the  prepuce. 

The  internal  layer  of  the  prepuce,  which  also  becomes  atlachea  to  tlic  oenril, 
approaches  in  character  to  a  muooiis  membrane;  it  i.*  reflected  over  ibejtiaw 
peim,  and  ut  tlie  meatus  urinarius  is  coniinuooj  with  the  mnooua  lining  at  0» 
urethra. 


PENIS.  m 

The  mucons  membrane  covenng  the  glana  penis  contains  no  sebaceous  glands ; 
but  projecting  from  its  free  sur^e  are  a  number  of  small,  highly  sensitive 
papiliss. 

The  penis  is  composed  of  s  mass  of  erectile  tissue,  inclosed  in  three  cylindrical 
fibrous  compartments.  Two  of  these,  the  corpora  cavemusa,  are  placed  side  by 
side  along  the  upper  part  of  the  organ ;  the  third  or  corpus  spongiosum  inclosea 
the  urethra,  and  is  placed  below. 

The  Corpora  Cavernosa  form  the  chief  part  of  the  body  of  the  penis.  They 
OODsist  of  two  fibrous  cylindrical  tubes,  placed  side  by  side,  and  intimately  con- 
nected along  the  median  line  for  their  anterior  three-fourths,  their  posterior  fourth 
being  separated  to  form  the  two  crura,  by  which  the  penis  ia  connected  to  the 
rami  of  the  pubes.  Each  cms  commences  by  a  thick-pointed  process  in  front  of 
the  tuberosity  of  the  ischium ;  and,  near  its  junction  with  its  fellow,  presents  a 
slight  enlargement^  named,  by  Kobelt,  the  hulb  of  the  corpus  cavemosum.  Just 
beyond  this  point  they  become  constricted,  and  retain  an  equal  diameter  to  their 
anterior  extremity,  where  they  form  a  single  rounded  end,  which  ia  received 
into  a  fossa  in  the  base  of  the  glans  penis.  A  median  groove  on  the  upper  surface 
lodges  the  dorsal  vein  of  the  penis,  and  the  groove  on  the  under  surface  receives 
the  corpus  spongiosum.  The  root  of  the  penis  is  connected  to  the  symphysis 
pnbis  by  the  suspensory  ligament. 

Structure.  Each  corpus  cavemosum  consists  of  a  strong  fibrous  envelop, 
inclosing  a  fibrous  reticular  structure,  containing  erectile  tissue  in  its  meshes.  It 
is  separated  from  its  fellow  by  an  incomplete  fibrous  septum. 

The  Jibroua  invegtment  is  extremely  dense,  of  considerable  thickness,  and  highly 
elastic ;  it  not  only  invests  the  surface  of  the  organ,  but  sends  off  numerous  fibrous 
bands  (traiecuke)  from  its  inner  surface,  as  well  as  from  the  surface  of  the  septum, 
which  cross  its  interior  in  all  directions,  subdividing  it  into  a  number  of  separate 
compartments,  which  present  a  spongy  structure,  in  which  the  erectile  tissue  is 
contained. 

The  trabecular  elrtKture  fills  the  interior  of  the  corpora  cavernosa.  Its  com- 
ponent fibres  are  larger  and  stronger  round  the  circumference  than  at  the  centre 
of  the  corpora  cavernosa;  they  are  also  thicker  behind  than  in  front.  The  inter- 
gpaces,  on  the  contrary,  are  larger  at  the  centre  than  at  the  circumference,  their 
long  diameter  being  directed  transversely ;  and  they  are  largest  anteriorly.  They 
are  lined  by  a  layer  of  squamous  epithelium. 

Thejibroug  septum  forma  an  impeifect  partition  between  the  two  corpora  caver- 
ooaa;  it  is  thick  and  complete  behind,  but  in  front  it  is  incomplete,  and  consists  of 
a  number  of  vertical  bands  of  fibrous  tissue,  which  are  arranged  like  the  teeth  of 
a  comb;  hence  the  name,  stpium  peetiniforme.  These  bands  extend  between  the 
dorsal  and  urethral  surface  of  the  corpora  cavernosa. 

The  fibroud  investment  and  septum  consist  of  longitudinal  bands  of  white  fibrous 
tissue,  with  numerous  elastic  and  muscular  fibres.  The  trabecule  also  consist  of 
white  fibrous  tissue,  elastic  fibres,  and  plain  muscular  fibres,  and  inclose  arteries 
and  nerves. 

The  Corpus  Spongiosum  incloses  the  urethra,  and  is  situated  in  the  groove  on 
the  under  surface  of  the  corpora  cavernosa.  It  commences  posteriorly  in  front 
of  the  deep  .perineal  fascia,  between  the  diverging  crura  of  the  corpora  cavernosa, 
where  it  forms  a  rounded  enlargement,  the  bulb;  and  terminates,  anteriorly,  in 
another  expansion,  the  glans  penis,  which  overlays  the  anterior  rounded  extremity 
of  the  corpora  cavernosa ;  its  central  portion  or  body  is  cylindrical,  and  tapers 
slightly  from  behind  forwards. 

The  hulb  varies  in  size  in  different  subjects;  it  receives  a  fibrous  investment 
from  the  anterior  layer  of  the  deep  perineal  fascia,  and  is  surrounded  by  the 
Accelerator  urinn  muscle.  The  urethra  enters  the  bulb  nearer  its  upper  than  its 
lower  surface,  being  surrounded  by  a  layer  of  erectile  tissue,  namecl,  by  Kobelt, 
the  colliculi  bulhi,  a  thin  prolongation  of  which  is  continued  backwards  round 
the  membranous  and  prostatic  portions  of  the  canal  to  the  neck  of  the  bladder, 
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lying  immediately  beneath  the  mucous  membrane  The  portion  of  the  bulb 
below  t!io  urellira  jtresenta  a  partial  diviHiin  into  two  lobes,  beiog  marked 
^ternuUy  by  a  linear  ra])he,  vhikt  inlortiitUy  theru  projects  toward^  for  a  sboit 
distance,  a  thin  tibroua  Hcptum,  must  distinct  in  early  \ite. 

Strueltire.  Thecorpus  spoo^osum  eon»u(ts  of  ft  etrong  fibrous  envelop,  iuclcnng 
a  trabecular  structure,  which  tioiilmna  in  its  iiie«boi  erectile  tisaue.  The  tibrau 
esvelop  is  thinner,  whiter  ia  color,  and  more  olu«tio  Uiau  that  of  the  corpus 
cavcrnosura.  The  tralicculii;  arc  delicat«,  uniform  in  jtize,  and  the  tneahes  between 
them  small;  their  lun^;  diameter,  for  the  most  part,  corree<i)onding  with  that  of 
the  penis.  A  thin  layer  of  muMulu*  fibrea,  coiilinuous  l»ehind  wiui  those  of  tl» 
bladder,  formti  part  of  the  outer  coat  of  tlte  ooqiuH  spongitMum. 

Snetile  tissue  consists  essentially  of  nn  inlrieate  venous  plexun,  lodged  in  the 
intenpaevs  between  the  trabcculic.  The  veins  forming  this  plexus  are  » 
niimcrou:<,  and  eommuiiicatu  w)  freely  with  one  another,  as  to  present  a  ccllulir 
appearance  wbcn  examined  by  means  of  a  section;  their  walls  are  extremely  thia 
and  lined  by  equamous  epithelium.  'Mic  veins  are  smaller  in  the  glans  pcnij, 
corpus  sponKiosnm,  and  cireumference  of  the  corpora  ciivornosa.  than  in  llic  ccnUil 
part  of  the  latter,  where  thoy  are  of  large  siao.  and  much  dilated.  Tboy  retiini 
the  blood  by  a  series  of  Te.<»cls,  some  of  which  vmerse  in  connderable  Duiahers 
from  the  bu^  of  the  glans  penis,  and  converge  on  the  aorsum  of  the  organ  to  fbim 
the  dorsal  vein;  others  pass  out  on  the  up]>«r  surface  of  the  corpora  caverooo; 
and  join  the  dorsal  vein;  some  emerge  from  the  under  surface  of  the  concm 
cavcrnocwi,  and,  receiving  bnuiebes  from  the  cor[>us  spongiosum,  wind  round  die 
sides  of  the  penis  to  terminate  io  the  dorsal  vein ;  but  the  greater  number  pm 
out  at  the  root  of  the  p<;ni^  am]  join  the  prostatic  plexus  ana  pudendal  veina. 

The  arlerita  0/ t!ui  jtmia  are  derived  from  the  internal  pudic.  Those  sapplrilg 
the  corpora  cavernosa  are  the  arteries  of  the  corpora  cavernosa,  and  branches  tnv 
the  dorsal  artery  of  the  penis,  which  perforate  the  fibrous  caijsule  near  the  foce 
part  of  the  organ.  Tho.«e  to  the  corpus  sjiongiosum  are  the  arteries  of  tbe  \n&. 
Additional  branches  are  described,  by  Kot>elt,  as  arising  fix>m  tbo  tmnk  of  tk 
intomal  pudic;  they  enter  the  bulbous  enlargement  on  the  corpora  cavernosa  urf 
corpus  spongioaura.  The  arteries,  on  entering  the  cavernous  structure,  divide  into 
branches,  which  are  supported  and  inclosed  by  the  trabeculn:  according  to  Hvtia. 
some  of  these  branches  terminate  in  a  capillary  network,  which  communicates  wii 
the  veins  as  in  other  parts;  whilst  others  arc  more  convoluted,  and  ay«ume  a  tCBdli- 
like  appearance ;  hence  the  name,  hflieine  arlerirt,  which  is  given  to  these  pecalnr 
vessels.  The  hdicinc  arlcncs  are  most  abundant  in  the  back  part  of  Ibe  eotpm 
cavernotia  nud  cornus  spongiosum ;  they  have  not  been  wen  in  the  elans  penJl. 
The  existence  of  tliese  vessels  is  denietl  by  "Valentin,  who  describes  the  smallat 
branches  of  the  arteries  as  terminaling  by  wide,  funnel-shapod  orifices,  which  opff 
directly  into  the  venous  caritie:^. 

The  lijmphalka  of  tJie  nenis  consist  of  a  superficial  and  deep  set;  the  fonner 
termtnate  in  the  inguinal  glands,  the  latter  emerge  from  the  oorjiora  cavcnxxs 
and  corpus  spongiosum,  an^  passing  beneath  the  pubic  arch,  join  the  deep  ly* 
pbatics  of  the  pelvis. 

The  nerves  are  derived  from  the  internal  pudic  nerve  and  the  hypogastric  plexn*. 
On  the  glans  and  bulb,  some  filaments  of  the  cutaneous  oervea  Cave  FaciniU 
bodies  connected  with  them. 

The  Testes. 

The  Testes  arc  two  small  glandular  organs,  which  iecwsteAe  semen;  lheya» 
situated  in  the  scrotum,  being  i^uspcudud  by  the  Bpenoat^c  cords.  Each  Is  of  IB 
oval  form,  <.roniprcs!*ed  laterally  and  behind,  and  having  an  oblique  position  ind* 
scrotum ;  tlic  upper  extremity  being  directed  forwanis  and  a  liule  outwards;  the 
lower,  backwards  and  a  little  inwards ;  the  anterior  convex  border  looks  forwanb 
and  downwards,  the  posterior  or  straight  border,  to  which  the  cord  is  attaoliel 
backwards  and  upwards. 


COVERINGS   OP  THE  TESTES.  M9 

The  anterior  and  lateral  surfaces,  as  well  as  'both  extremitieB  of  the  organ,  are 
conTex,  free,  smooth,  and  invested  by  a  serous  covering  called  the  tunica  vaginalis. 
The  posterior  border,  to  which  the  cord  is  attached,  receives  only  a  partial  invest- 
ment from  this  membrane.  Lying  upon  the  outer  edge  of  this  bonier,  is  a  long, 
narrow,  flattened  body,  named,  from  its  relation  to  the  testis,  the  epididymis  ('n* 
ithnof,  testis).  It  consists  of  a  central  portion  or  body,  an  upper  enlarged  ex- 
tremity, the  globus  major  or  head ;  and  a  lower  pointed  extremity,  the  tail  or 
globus  minor.  The  globus  major  is  intimately  connected  with  the  upper  end  of 
the  testicle  by  means  of  its  efferent  ducts;  and  the  globus  minor  ia  connected 
■with  its  lower  end  by  cellular  tissue,  and  a  reflection  of  the  tunica  vaginalis.  The 
outer  surface  and  upper  and  lower  ends  of  the  epididymis  are  free  and  covered  by 
serous  membrane ;  the  body  is  also  completely  mvested  by  it,  excepting  along  its 
posterior  border,  and  connected  to  the  back  of  the  testis  by  a  fold  of  the  serous 
membrane.  Attached  to  the  upper  end  of  the  testis,  or  to  the  epididymis,  is  a 
small  pedunculated  body,  the  use  of  which  is  unknown. 

Size  ami  Weight.  The  average  dimensions  of  this  gland  are  from  one  and  a 
half  to  two  inches  in  length,  one  inch  in  breadth,  and  an  inch  and  a  quarter  in 
the  antero-posterior  diameter ;  and  the  weight  varies  from  six  to  eight  drachms, 
the  left  testicle  being  a  little  the  larger. 

Coverings.  At  an  early  period  of  fcetal  life,  the  testes  are  contained  in  the  abdo- 
minal cavity,  behind  the  peritoneum.  Before  birth,  they  descend  to  the  inguinal 
canal,  along  which  they  pass  with  the  spermatic  cord,  and,  emerging  at  the  external 
abdominal  ring,  they  descend  into  the  scrotum,  becoming  invested  in  their  course 
by  numerous  coverings,  derived  from  the  serous,  muscular,  and  fibrous  layers  of 
the  abdominal  parietes,  as  well  as  by  the  scrotum.  The  coverings  of  the  testis 
are  the 

Intercolumnar  or  External  spermatic  fascia. 

Cremaster  muscle. 

Infundibuliform  fascia.  Fascia  propria  or  Internal  spermatic  fascia. 

Tunica  vaginalis. 

The  Scrotum  is  a  cutaneous  pouch,  which  contains  the  testes  and  part  of  the 
spermatic  cords.  It  ia  divided  into  two  lateral  halves,  by  a  median  line  or  raph^ 
which  is  continued  forwards  along  the  under  surface  of  the  penis,  and  backwards 
along  the  middle  lino  of  the  perineum  to  the  anus.  Of  these  two  lateral  portions, 
tfie  left  is  longer  than  the  right,  and  corresponds  with  the  greater  length  of  the 
Bpermatic  cord  on  the  left  side.  Its  external  aspect  varies  under  dilTerent 
circumstances;  thus,  under  the  influence  of  warmth,  and  in  old  and  debilitated 
persons,  it  becomes  elongated  and  flaccid ;  but,  under  the  influence  of  cold,  and 
in  the  young  and  robust,  it  is  short,  corrugated,  and  closely  applied  to  the  testes. 

The  scrotum  consists  of  two  layers,  the  integument  and  the  dartos. 

The  itUegument  is  very  thin,  of  a  brownish  color,  and  generally  thrown  into 
folds  or  rugie.  It  is  provided  with  sebaceous  follicles,  the  secretion  of  which  has 
a  peculiar  odor,  and  is  beset  with  thinly-scattered,  crisp  hairs,  the  roots  of  which 
are  seen  through  the  skin. 

The  dartos  is  a  thin  layer  of  loose  reddish  tissue,  endowed  with  contractility; 
it  forms  the  proper  tunic  of  the  scrotum,  is  continuous,  around  the  base  of  the 
scrotum,  with  the  superficial  fascia  of  the  groin,  perineum,  and  inner  .side  of  the 
thighs,  and  sends  inwards  a  distinct  septum,  septum  scroti,  which  divides  it  into 
two  cavities  for  the  two  testes,  the  septum  extending  between  the  raphe  and  under 
surface  of  the  penis,  as  far  as  its  root. 

The  dartos  is  closely  united  to  the  skin  externally,  but  connected  with  the 
sabjaceot  parts  by  delicate  areolar  tissue,  upon  which  it  glides  with  the  greatest 
facility.  The  dartos  is  very  vascular,  and  consists  of  a  loose  areolar  tissue,  con- 
taining unstriped  muscular  fibre.  Its  contractility  is  slow,  and  excited  by  cold 
and  mechanical  stimuli,  but  not  by  electricity. 
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Tlie  irUereahimnar  faecia  in  a  tliin  membrane,  dcrivdl  from  tHe  tnnrgin  of  ik 
pillars  of  the  external  aMominal  ring,  during  ihc  ilusccm  of  the  Uwlu  tn  tt 
loettt^  bcins  prulou^ed  (lownwurds  around  the  surface  of  the  enrd  ftiiil  tediii  b 
is  separateu  from  the  dartos  by  loose  areolar  liesuo,  which  allow-s  of  ooibadenUt 
movoment  of  thu  kltur  upon  it,  but  is  intimately  oonoccted  with  the  snoceediif 
layer. 

The  cremasteric /taria  consists  of  scattered  bundles  of  muscnlar  fibres  f  (Vnno*? 
If),  dcrivet]  fn>in  Uio  lower  border  of  the  Int«mai  oblique  muscle^  aariag  tia 
iQt  of  the  testif. 

The  Jojicia  pnpria   is   a  tliin   membranoiw  layer,  which   looselv  ioresta  lb ' 
surface  of  the  cord.     It  is  a  continuation  downwarda  of  the  iafundionlifonB  | 
cess  of  the  fascia  transversalis,  and  Li  also  derived  during  the  descent  i^  tbo  I 
in  the  foetus. 

The  lunica  vaginalis  ia  described  more  appropriately  as  ohe  of  the  pmpr  I 
coverings  of  the  testis,     A  more  dul.tilod  account  of  the  covcnnffs  jost  dc^cnlwl 
may  ba  found  in  the  description  of  the  surgical  anatomy  of  inguinal  hcniiJ. 
Proper  rnvtrings  or  investmcntt  of  the  Tt»ti$.     The  t«lia  is  invested  by  ifcrK 

tunics,  the  tunica  mjpnalis,  tunica  alln- 
giiiKi,  aiul  tunica  va.M^uhxsn. 

The  Tvnira  Vaijinalia  i»  the  semi 
covering  of  the  tttstis.  It  Lt  a  pcioeii' 
sernus  membrane,  dcriTeJ  from  thc[w» 
toneiim  during  the  desoent  of  the  tettii 
in  thefcetua.  from  the  abdomen  iotAtk 
scrotum.  After  iu  descent,  tJiat 
of  the  pouch  which  extends  from 
internal  ring  io  near  the  upper  pni 
the  gland  becomes!  obUteniu-d.  the " 
portion  remaining  as  a  shut  sac,  i 
invests  the  outer  surHnce  of  the  testily 
is  reflected  on  the  internal  surfaoe 
eurotum ;  hence  it  may  lie  descri  . 
convicting  of  a  risoeral  aod  parietal 
lion. 

The  vimeral  portion  (tunica 
propria)  covers  the  outer  surfaoe 
testis,  as  well  as  the  cpididymi* 
nccting  the  latter  to  the  testis  by 
of  a.  distinct  fold.     From  tbc 
border  of  the  gland,  it  is  reflected  on  to  the  internal  surface  of  the  scrotum. 

The  parietal  portion  of  tlic  serous  membrane  (tunica  vaginalis  re/feza)  if  I 
more  extensive  lliaii  ihc  visceral  portion,  extending  upwards  for  »omo  distwNi' 
front,  and  oo  the  iimer  «ide  of  the  cord,  and  reaching  l>eIow  the  te-^ii.t.  Tbeinff 
surface  of  the  tunica  vaginalis  is  free,  snioiAh,  and  covered  by  a  laycrof  Kioasnt 
epithelium.  The  interval  between  the  Tisctiral  and  parietal  layers  ol  thu  umo- 
brane  constitutes  the  cavity  of  the  tunica  vaginalis. 

The  Tunica  Atbujinea  is  the  fibrous  covering  of  the  testis.  It  ta  adenae  flbran 
membrane,  of  a  bluiah-white  color,  com.poaed  of  bundles  of  while  fibrous  tiswi 
which  interlace  in  every  direction.  Ita  outer  surfiico  is  covered  by  the  tuMH 
vaginalis,  except  along  ita  posterior  border,  and  at  the  points  of  attochmeeS  rf 
the  epididymis ;  hence  the  tunica  albuginca  is  usually  con^ered  as  a  fibro-wKa 
membrane,  like  the  dura  mater  and  pericardium.  This  membrane  surroun<L>ti* 
glandular  structure  of  thu  testicle,  and.  nt  its  posterior  and  upper  bonier.  M 
reflected  into  the  interior  of  the  gluiiil,  forming  an  incomplete  Tertical  KpWh 
called  the  mejiattinum  lexlis  (^rorpiit  Hi^hmoriantim). 

The  merliastinum  testis  extends  from  the  upper,  nearly  to  the  lower,  bonkrrf 
the  gland,  and  is  wider  above  than  below.     From  tlw  front  and  ados  of  da 
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m,  numeroUA  .slender  ilbrous  coriU  {fraleailie)  are  given  off,  wbicli  pssa  to  be 
h<ni  to  Uie  inner  Ruriiu!e  of  the  tunica  albuginea;  Iney  ecrve  to  iiuLinUin  the 
of  the  toalia,  and  join,  with  similar  corda  given  off  from  ihc  iDDor  euriiioc  of 
tunica  albuginca,  to  form  sp«cc3  which  inclose  llie  separate  lobuleti  of  the  origan. 
The  roedia-itinum  supports  the  vessels  and  ducts  of  the  Ivstia  in  their  paasago  to 
and  from  the  substance  of  the  gland. 

The  Tuniea  Vatcuhaa  {pia  mater  testis)  is  the  vascular  layer  of  the  testis, 
consisting  of  a  plexus  of  blooilve^scK  Iicld  together  by  n  delicate  areolar  tissue. 
It  oovcrs  the  inner  surface  of  the  liiiiita  albugiiit-Ji,  sending  off  numerous  ppooMW* 
Iwtwcvii  the  lobulwi,  which  are  supported  by  the  fibrous  prolongntionti  from  the 
Snodiastinum  teslis. 

jSSruc/tuT  o/Ote  Teflis.  The  glandular  structure  of  the  teiflis  couriiats  of  nume- 
TOU8  lobules  {toimli  talis).  Tlieir  number,  in  a  single  testi.t,  is  e.^ttmated  by  Borres 
U  250,  aud  by  Krau.te  at  400.  1'hey  differ  in  size  according  to  their  position, 
thoM  in  the  middle  of  the  >(!and  being  larger  and  longer.  Each  lobule  is  conical 
in  ahape,  tha  base  being  directed  towards  the  circumference  of  the  organ,  the  apex 
towarus  the  mediastinum.  Each  lobule  is  contained  in  one  uf  the  intervals  between 
the  fibrous  cords  and  vascular  processes,  which  extend  between  the  medlaatinuiii 
'testis  and  the  tunica  albugiuva,  und  consists  of  from  one  to  three,  or  more, 
Tninute  convoluted  tubes,  the  tnbuli  geminifori.  The  tulx!*  miiy  be  ncparately 
tmraveUed.  by  careful  dissection  under  water,  and  may  bo  H:en  to  commence 
either  by  free  ai)cal  end:*,  or  by  aniwlo- 
motic  loops.  The  total  number  of  lul«s 
is  considered  by  Monro  to  l>e  about  300, 
and  tbc  length  of  each  about  sixteen  feet; 
by  Lauth,  their  number  is  estimated  at 
840,  and  tlieir  average  length  two  feet 
ami  a  quarter.  Their  diameter  varies 
from  ino'h  to  ,iolh  of  an  inch.  The 
tubuli  are  pale  in  color  in  early  life,  but, 
in  old  age,  they  acquire  a  deep  yellow 
tinge,  from  containing  much  fatty  matter. 
fOiey  consist  of  a  basement  membrane^ 
lined  by  epithelium,  consisting  of  nucle- 
ated granular  corpusele^  aii<i  are  incloi^d 
in  a  delicate  plexus  of  capillary  vessels. 
in  the  apices  of  the  lobules,  the  tubuli 
become  less  convoluted,  assume  a  nearly 
Btraight  course,  and  unite  together  to  form 
from  twenty  to  thirty  larger  ducts,  of 
about  j'(,tli  of  an  inch  in  diameter,  and 
these,  from  tlieir  straight  course,  are  called 
tKUW  rvta. 

The  vtuia  reela  enter  the  fibrous  tissue 
of  the  mediastinum,  and  pass  upwards  and 
backwards,  forming,  in  their  ascent,  a 
clo«e  network  of  anastomosing  tube:*,  with 

IXceediogly  thin  parictes;  this  constitutes  tlie  rele  testU.  At  the  upper  end  of  the 
nediastinum,  the  ve-?«eU  of  the  rele  te.itia  terminate  in  from  twelve  U>  fifteen  or 
twenty  ducts,  tlic  vmu  ejfenmtia:  they  perforate  the  tunica  albugioea,  and  carry 
^e  seminal  fluid  from  the  testis  to  the  epididymis.  Their  course  is  at  first 
itraight ;  they  then  become  enlarged,  and  e-\ceedingly  convoluted,  and  form  a 
■erics  of  conical  ma-isea,  the  ani  vatcnloai,  which,  together,  constitute  the  globus 
Diajor  of  the  epididymis.  Each  cone  consists  of  a  single  convolute<I  duct,  from 
|ix  to  eight  inches  in  length,  the  diameter  of  which  gradually  dtwreii^-ji  from  the 
estia  to  the  epididymis.  Opposite  the  liaises  of  the  cones,  the  cITercnt  vessels 
ipcQ  at  narrow  intervals  into  a  single  duct,  which  conatiiules,  by  its  eomplox 
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coRVolntionA,  the  body  and  globus  minor  of  the  epididymis.  When  tli«  con<roia> 
tiom  of  tliis  tube  aro  unmvclle<I,  it  mcu£urcs  upwards  of  twenty  feet  in  ieag&, 
and  iQcroasos  in  breadtli  and  tliicltuess  M  A  npproucbes  the  viu;  dcfcrcii&  The 
convolutions  are  held  togctlicr  by  fine  nreolur  tissue,  and  by  bands  of  fibrous 
tissue.  A  lonjf  narrow  tube,  tbc  vasnulum  aiumint  of  HkIKt,  is  occiuiioDally  found 
oonooctcd  wita  the  lower  |jart  of  llio  canal  of  the  epididymis  or  with  t^c  oon- 
raencemcnt  of  the  vns  deferens*  and  extending  up  into  the  cord  for  nbont  two  «r 
throo  inches,  where  it  terminates  by  a  blind  extremity,  which  ia  oceiisionally 
bifurcated.  Its  length  varies  from  an  inch  and  a  Imli  lo  fourteen  iiichev,  toii 
sometimes  it  beoome.i  dilated  towards  ittt  extremity ;  more  commonly,  it  relaiu 
the  fuime  diameter  througliout.  lis  structure  in  similar  to  that  of  the  vas  delereu. 
Occasionally,  it  is  found  unconnfiMed  with  the  epididymia. 

Vas  DEyKRKKS.  The  Vas  Deferens,  the  excretory  duct  of  the  testis;  is  llie 
contiauation  of  the  epididymis.  Commencing  at  the  lower  part  of  the  glebis 
minor,  it  awcenda  along  tlie  posterior  and  inner  side  of  the  teatis  and  epid^ymis. 
snd  along  the  back  part  of  the  apcrmatic  cord,  through  the  spermatic  canal,  to  tlio 
internal  abdominal  ring.  From  the  ring  it  descends  into  the  pelvis,  crossing  tlio 
external  iliac  vowels,  and  curves  round  the  outer  side  of  tlie  epigastric  aitery:  tt 
the  Hide  of  the  bladder,  it  arches  backwards  and  downwards  to  itn  haee,  crosnog: 
outside  the  obliterated  hj-pogustric  artery,  and  to  the  inner  sitto  of  the  ureter.  M 
the  base  of  the  bladder,  it  lies  between  it  and  the  reclum.  running  alons  liie  mat: 
border  of  the  vesicula  seminalis.  In  llii»  situation,  it  becomes  enlai^ed  and  au- 
culatod ;  and,  becoming  narrowed,  at  the  base  of  the  prostate,  unites  with  the  duct 
of  the  vesicul*  seminalts  to  form  the  ejacutatorvduct.  The  vas  deferens  predens 
a  hard  and  cordy  aenaation  to  the  lingers,  is  anout  two  feet  in  length,  of  cylin- 
drical form,  and  about  a  lino  and  a  quarter  in  diameter.  Its  walls  are  of  extreme 
density  and  thickness,  measuring  one-third  of  a  line :  and  its  canal  is  oxtremel/ 
small,  measuring  about  half  a  line. 

In  structiiTf.  the  vas  defL-rcns  consists  of  three  coats;  an  external  or  cellalar 
coat;  n  musciiljir  eont,  wliich  is  thick,  dense,  clastic,  and  consists  of  two  lougitu- 
dinal  layers,  and  an  intermediate  eirenlar  layer  of  muscular  ^bre^s  and  an  inf^iul 
or  mucous  coat,  whicli  is  pale,  and  arranged  in  longitudinal  plieio:  it«  cpttbc&l 
covering  is  of  the  columnar  variety. 

Va»eU  and  Nerves  of  the  Tales,  The  arlma  supplying  the  oovcrings  of  lit 
tentes  aro  the  superficial  and  deep  e.Nlemal  pudio  fVom  Ibo  femoral ;  the  supcrfiad 
perineal  branch  of  the  internal  pndio,  and  the  cremasterio  branch  from  the  eft- 
gastric.  TIic  veins  follow  the  course  of  the  corresponding  arteries.  The  lymphatia 
terminate  in  the  inguinal  glands.  The  nerves  are  the  ilio-inguinal  and  ilio- 
hypogastric braTiches  of  the  lumbar  plexus,  the  two  superficial  perineal  brancbo 
of  the  internal  pudie  nerve^  the  inferior  pudenal  branch  of  tho  small  sciatic  ncrr^ 
and  the  g«nitul  branch  of  the  g(^ni^o■on^ral  nerve. 

Spkrmatic  Cokd.  The  SjXTiuttrio  Cord  extends  from  tho  internal  abdoounil 
ring,  where  the  structures  of  which  it  is  composed  convw^jc,  to  the  bock  part  of 
the  testicle.  It  is  eompoaed  of  arteries,  vein.i,  1^-mphatics,  nervex.  and  the  excre- 
tory duct  of  the  testicle,  connected  together  by  ai-eolar  ti.ssue,  and  invested  by  its 
proper  coverings.  In  the  abdominal  wall,  it  passes  obliquely  along  the  inguiul 
canal,  lying  at  ll  rst  beneath  tho  Internal  oblique,  and  upon  the  fascia  tnuoversalii; 
hut,  nearer  the  piilxss.  It  rests  upon  Poupart's  ligament,  having  the  aponeunx^ 
of  the  KxU'-rnal  oblique  in  front  of  it.  unci  the  conjoined  tendon  Ijcbind  it.  Il  ihest 
escapes  at  the  external  ring,  and  dewends  nearly  venicjdly  into  the  scrotum.  Th* 
left  cord  is  rather  longer  than  the  right,  consequently  the  lell  testis  bangs  soiM- 
what  lower  than  its  fellow. 

The  artrrks  of  Uie  cord  are  tlie  spermatio,  from  the  aorta ;  tbc  artery  of  l^ 
vas  deferens,  from  the  superior  vesical ;  anil  the  cremasteric,  from  the  ^igsfUM 
artery. 

The  spermiitie  artery  sunplica  the  testicle.  On  approaching  this  gland,  win* 
branches  supply  the  epididymis,  others  perforate  the  tunica  albagineaoebiad,iu>I 
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spread  out  on  ite  inner  surfaca,  or  pass  through  tbe  flbnnu  septum  in  its  interior, 
to  b»  (li»tribut<.iJI  on  tlie  mcinbran«ua  xcpta,  between  the  aeparato  lobes. 

The  Jirlery  of  the  vaa  tleferciis  is  a  long  sli;ndcr  vessel,  which  aceoinpftiiica  the 
vas  d«fvrcDS,  rumifyin^  upon  the  conts  uf  this  iluct,  snJ  aiiGuttuinoHiu]^  with  thtt 
Bpermatiu  artery  ni^r  the  testis. 

The  creiiuuturiu  hmncb  from  the  cpigostrio  suppliux  the  Crenuigter  muscle^ and 
other  coverings  of  the  cord. 

The  aptrnuUir.  vtint  leave  the  hock  Tinrt  of  the  testis,  and,  receiving  hmoel 
from  the  epididymiit,  unite  to  form  a  plexus  {pampmi/'onn  jilexua),  wiiich  for 
the  chief  ma*i  of  tho  oord.     Tlioy  pa.-a  up  in  front  of  tlie  vas  deferens,  and  unit 
to  form  a  single  trunk,  which  terminates,  on  tho  right  aide  in  the  inferior  Tena^ 
oavs,  on  the  left  side  in  the  left  renal  vein. 

Th«  1i/mphatics  arc  of  largo  Bizc,  accompany  the  bloodveseclfi,  and  terminate 
in  the  lumbar  glands. 

The  nrrvcs  are  tiie  spermatic  i>Icxus  from  tho  sympathotio.     Tliis  ploxus 
d«rivu(]  fViMii  the  riMiiU  unci  tiortiv  plexuses,  joitiotl  by  tilanieuts  from  the  hypog 
plexu:<,  whieh  accompany  the  nrlery  of  the  vu*  deferens. 

VESICULiE  SeMINALES. 

The  Seminal  VcsicleB  are  two  lobulated  membranous  pouches,  placed  betwocn 
fbo  base  of  the  bladder  and  tho  rectum,  serving  us  reservoirs  for  the  »emeu,  and 


Pig.  373.— Das*  or  tli*  Bladrlur,  wtth  tha  Vtx*  Dotercntui 
alid  Vi!6IduImi  ^iwuiIuaIm. 


secreting  onme  fluid  to  be  added  to  that  of  the  testicles.    Each  sac  is  somcwhafcl 

Siyraintd.il  in  form,  the  broad  end  being  directed  backwards,  and  the  narrow  end 
brwards  towards  the  prostate.  They  measure  altout  two  and  a  half  inches  in 
length,  about  five  tines  in  breadth,  and  from  two  to  three  lines  in  thickness.] 
They  varv,  however,  in  size,  not  only  in  different  individual.^,  but  also  in  the  r«ame 
individual  on  the  two  sides.  Their  wppw  aurface  i.>*  in  contact  with  the  haj*e  of 
the  bladder,  extending  from  near  the  termination  of  the  ureters  to  the  ha.*e  of  the 
prostate  gland.  Their  wmfcr  surface  rests  upon  the  rectum,  from  which  they  are 
aeparatcd  by  the  rccto-vesical  fascia.     Their  potUrier  extremities  diverge  t>aok. 
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varda  and  outwards  from  eftch  other.  The  on/mor  extremities  are  pointed,  and 
oODTerge  tuwanU  ibu  biLse  of  tb^  prostate  glaad,  where  cucb  joins  with  the 
corres'I Mending  vm  detorens  to  form  the  ejaculatorv  duct.  Along  tbc  inner  marniii 
of  bttoh  VK^iicuIarunit  the  enlarged  and  convoluicclvas  deferens.  The  inner  border 
of  th«  vesicula,  and  the  corre&ponding  vas  doferciiB.  form  the  lateral  boundary  of 
a  trinnmilar  apace,  lUuited  behind  by. the  rccto-vesical  peritoneal  fold  ;  the  portiaa 
of  thti  bladder  included  in  this  space  rests  on  the  rectum,  and  corrceponds  with 
the  trigonura  ve.^ica?  in  its  interior. 

SlrucCurf.  Each  vesicida  conaista  of  a  single  tube,  coiled  upon  itself,  and  giving 
off  several  irregular  ctecal  diverticula ;  tbc  separate  coils,  as  well  its  the  diverticula, 
bciu£  connccK^  together  bv  fibrous  tissue.  When  uncoiled,  this  tube  is  about 
the  diameter  of  u  quilt,  itnd  varies  in  length  IVom  four  to  six  inches ;  it  tcnnioAic* 
posteriorly  in  a  cul-iicsac,  but  its  anterior  extremity  becomes  conrtrictefl  into  a 
narrow  straight  duct,  which  joint)  on  il^  inner  side  with  the  corree^nding  vas 
deferens,  and  forms  the  ejaculatory  duct. 

The  ejaoulalnry  duels,  two  in  number,  one  on  each  side,  are  formed  by  ^e 
junetion  of  the  duct  of  ibe  vcsioula  seminaliK  with  the  va.^  deferens.  Kach  doct 
IS  about  throe  quwrleM  of  an  inch  in  teugih;  it  commences  at  the  base  of  the 
prostate,  and  runs  forwards  and  upwards  in  a  canal  in  its  substaaoc,  and  along 
the  side  of  the  utriculus,  to  tcrniinatw  b^  a  separate  slit-like  ori6e«  upon  or  within 
the  margins  of  the  .sinus  pocularis.  I'bc  ducts  diminish  in  size,  and  coovergt 
towunls  their  termination. 

StntcOirr.  Tlic  vcsiculfo  scminales  arc  composed  of  three  codit« : — arlfmat  or 
^Jro-CB/^M^r.  derived  frum  ibo  rcoto-vesical  fiiseta;  midcHe  or  Jibrotu  coat,  viluch 
la  Arm,  denm;,  fibrous  in  structure,  somewhat  elastic,  end  oootuins,  according  u 
E.  IJ.  Weber,  muscular  fibres;  and  an  internal  or  m\K«»s  roal,  which  is  jiale,  of » 
whitish-brown  color,  and  pre^ntA  a  delicate  reticular  structure,  like  thnt  »een  a 
the  gall- bladder,  but  the  me.iljes  are  fiuer.  It  is  lined  by  squnmoiu  epithelium 
The  coal-t  of  the  ejaculatory  durta  are  extremely  thin,  the  outer  fihrous  layer  heisg 
almost  entirely  last  at^or  their  entrance  into  tlie  prostate,  a  lliin  layer  of  muscobr 
Sbres  and  the  mucous  membrane  forming  the  only  constituent  parts  of  thets 
tubes, 

Ye^seU  and  Nerves.  Tho  arteries  supplying  the  veaiculie  seminales  are  derived 
from  the  inferior  vesical  and  middle  hemorrboidal.  The  tvn'ns  and  lymphatta 
acoompany  the  arteries.     The  nert<es  arc  derived  from  tbo  hj^pogastric  plexus. 

Tho  Scmm  is  ii  thick  wbiti.th  Huid.  liavtn^  a  peculiar  odor.  It  consists  oft 
fluid  calknl  the  liq^uor  seminis,  and  solid  purticlvs,  vix: — the  semittui  granule*  sod 
sjiermjitoziKi. 

Tho  liquor  smiinis  in  transparent,  colorless,  and  of  an  albuminous  compo- 
sition, containing  particles  of  squamous  and  columnar  epitliclium,  with  oil  globtuM 
and  granular  matter  floating  in  it,  besides  the  above-mentioned  solid  elemental 

The  seminal  grannies  are  round  flnely-granular  corpibwle^  measuring  i^ftth 
of  an  inch  in  diameter. 

The  sfterTnatmoa  or  Spermatic  lilamenta  are  the  eaaentiat  agenta  in  produdeg 
feoandation.  They  are  miaute  elongated  particles,  consisting  of  a  small  flattcow 
oval  extremity  or  botly,  and  a  long  slender  caudal  filament.    A  small  circulir 

rt  is  obiiorvod  in  the  centre  of  the  body,  and  at  its  point  of  connection  with 
tail  there  is  frequently  seen  a  projecting  rim  or  eollar,  Tlie  movemcDie  of 
theso  bodiea  are  remarkable,  and  consist  of  a  loshiug  or  uudulatory  motion  of  tfae 
laiL 


Pesckxt  of  the  Testks. 

The  Te.ttes.  at  an  early  period  of  foetal  life,  are  placed  at  tho  back  part  of  tlM 
abdominal  cavity,  behind  the  peritoneum,  in  front  of,  and  n  little  below,  the  kidney*. 
The  anterior  surface  and  sides  are  invented  by  peritoneum;  the  bloodvessels  and 
ellerent  dueta  ant  conoeetod  with  their  posterior  aurfitee  \  aod  attuchcd  to  ths 
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lower  end  ie  a  peculiar  structure,  tlie  guberDaculum  testis,  whicli  is  said  to  assist 
iu  their  descent. 

The  Gubemaculum  Testis  attains  its  full  development  between  the  fifth  and 
nzth  months ;  it  is  a  oonical-shaped  cord,  attached  above  to  the  lower  end  of  the 
epididymis,  and  below  to  the  bottom  of  the  ecrotum.  It  is  placed  behind  the 
peritoneum,  lyifig  upon  the  front  of  the  Psoas  muscle,  and  completely  filling  the 
inguinal  canal.  It  consista  of  a  soft  transparent  areolar  tissue  within,  which  often 
appears  partially  hollow,  surrounded  by  a  layer  of  striped  muscular  fibres,  the 
Creraaster,  which  ascends  upon  this  body  to  be  attached  to  the  testis.  According 
to  Mr,  Curling,  the  gubemaculum,  as  well  as  these  muscular  fibres,  divides  below 
into  three  processes ;  the  external  and  broadest  process  ia  connected  with  Poupart's 
ligament  in  the  inguinal  canal ;  the  middle  process  descends  along  the  inguinal  canal 
to  the  bottom  of  the  scrotum,  where  it  joins  the  dartos;  the  internal  one  is  firmly 
attached  to  the  os  pubis  and  sheath  of  the  Rectus  muscle;  some  fibres,  moreover, 
are  reflected  from  the  Internal  oblique  on  to  the  front  of  the  gubemaculum.  Up 
to  the  fifth  month,  the  testis  ia  situated  in  the  lumbar  region,  covered  in  front  and 
at  the  sides  by  peritoneum,  and  supported  in  its  position  by  a  fold  of  this  mem- 
brane, the  TTiesarchium ;  between  the  fifth  and  sixth  months  the  testis  descends  to 
the  iliac  fossa,  the  gubemaculum  at  the  same  time  becoming  shortened ;  during 
the  seventh  month,  it  enters  the  internal  abdominal  ring,  a  small  pouch  of  perito- 
neum (processus  vaginalis)  preceding  the  testis  in  its  course  through  the  oanal. 
By  the  end  of  the  eighth  month,  the  testis  has  descended  into  the  scrotum,  carry- 
ing down  with  it  a  lengthened  pouch  of  peritoneum,  which  communicates  by  its 
upper  extremity  with  the  peritoneal  cavity.  Just  before  birth,  the  upper  part  of 
this  pouch  becomes  closed,  and  this  obliteration  extends  gradually  downwards  to 
within  a  short  distance  of  the  testis.  The  process  of  peritoneum  surrounding  the 
testis,  which  is  now  entirely  cut  off  from  the  general  peritoneal  cavity,  constitutes 
the  tunica  vaginalis. 

Mr.  Curling  considers  that  the  descent  of  the  testis  ia  effected  by  means  of  the 
muscular  fibres  of  the  gubemaculum ;  those  fibres  which  proceed  from  Poupart's 
ligament  and  the  Obliquns  internus  are  said  to  guide  the  organ  into  the  inguinal 
canal ;  those  attached  to  the  pubis  draw  it  below  the  external  abdominal  ring ;  and 
those  attached  to  the  bottom  of  the  scrotum  complete  its  descent.  During  the 
descent  of  the  organ  these  muscular  fibres  become  gradually  everted,  forming  a 
muscular  layer,  which  becomes  placed  external  to  the  process  of  peritoneum, 
Burrounding  the  gland  and  spermatic  cord,  and  constitutes  the  Cremaster.  In  the 
female,  a  small  cord,  corresponding  to  the  gubemaculum  in  the  male,  descends  to 
the  inguinal  region,  and  ultimately  forms  the  round  ligament  of  the  uterus.  A 
pouch  of  peritoneum  accompanies  it  along  the  inguinal  canal,  analogous  to  the 
processus  vaginalis  in  the  male ;  it  is  called  the  amal  of  Nitck. 


Female  Organs  of  Generation, 

Tkk  Kxtcrnnl  Organs  of  GwMsrution  in  the  fcmiklo  ore  tlio  moos  VcDcrifciiie 
labia  miijora  and  minora,  the  clitorlit.  ttie  inuttiu  urinanitflv  And  Uio  oriiitie  oTtk 
vagina.  The  term  "vulva"  or  "pudendum,"  a*  generally  applied,  iadndei  lE 
those  i>artii, 

Tbc  mon.1  vmttris  \a  the  rotitided  eminenod  in  front  of  tlie  pubes,  formed  far  ■ 
collection  of  fattv  lissuo  benoatb  the  lutegumeDt  It  aarmoants  the  volva,  aouii 
oovttTvd  with  bair  at  tbo  timu  of  pubei^jr. 

Fig.  374.— Tk«  Tiilrk.    BxMroaJ  Female  Orguu  of  OeDMatkm. 


The  labia  majora  are  two  prominent  longitudinal  cutaneous  folds,  extend 
ownvrardfl  from  the  monsVencru  to  (lie  anterior  hoiindaryof  the  norioeiiiii.iiil 
'  inclosing  an  elliMival  fiiteure,  th«  oonunon  urino^xual  ofH-nin^.  Each  lahins 
[formed  oxtcrDallj*  of  iutegURMOit,  oovere^l  n-ilh  hair;  intenially,  of  niiinxuBCfli- 
I  branc,  which  is  eontinuoua  villi  tlie  genito-urinary  mucoua  tract;  and  Ik*w««« 
I  the  two,  of  u  considerablequantity  of  areolar  tUsue,  fal,  and  a  lu«i«  letembbj 
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firlM  of  the  scrotum,  besides  vesacis,  ncrvcsy  nnd  glands.  The  labia  are 
thicker  in  front  than  behinil,  and  joined  together  at  vach  cxtrcmily,  forming  the 
anterior  and  posterior  commissures.  The  inlcrval  left  Iwlivueii  the  posterior  com- 
mi^urc  sud  the  mar;^n  of  tho  anus  is  about  an  inch  in  Ien)rlh,  and  constitutes  the 
perineum.  Just  within  the  posterior  commisittire  i«  a  small,  transverse  fold,  the 
fi-tmul*tfn  ptuiendi  or  fourelfltr,  which  is  oommonly  ruptured  in  tho  first  parta- 
ritton,  and  the  space  between  it  :ind  lh«  commissure  is  called  tho/osaa  Tiavicularit. 
The  labia  arc  analogous  to  the  .scrotum  in  the  male. 

The  labia  miiwra  or  nympIiK  are  two  small  folds  of  raucous  membrane,  liituated 
within  the  labia  majoiJi,  nnd  extending  fntra  the  clitoris  obliquely  downward* 
and  outwariU  for  about  an  inch  and  a  half  on  c^ich  side  of  tiic  orifice  of  tho 
vagina,  on  the  sides  of  which  they  are  lost.  Thoy  are  continuous  externally  with 
the  labia  majora,  internally  with  the  inner  surface  of  the  vagina.  As  they  oon- 
Torge  towards  the  clitoris  in  front,  each  labium  divides  into  two  folds,  whicli  snr. 
round  the  glans  olitoridis,  the  superior  folds  uniting  to  form  the  pni'piitium  clito- 
ridis,  tho  inferior  folds  being  attached  to  the  gluns,  and  forming  the  fritmuni.  The 
nvmphai  arc  comuused  of  mueous  membrime,  covered  by  a  thin  epilholial  layer. 
I'hcv  contain  a  plexus  of  vessels  in  their  interior,  and  are  provided  with  nutner- 
ous  large  muoous  crypts  which  secrete  abundance  of  sebaceous  matter. 

Tim  eliUiria  is  an  erectile  structure,  analogous  to  the  corpora  cavernosa  of  tho 
peniii.  it  is  situated  lieneath  the  anterior  commissure,  partially  hidden  between 
tbe  anterior  extremities  of  the  labia  minora.  It  is  an  elongated  organ,  connected 
to  the  rami  of  tho  pulx>3  and  ischia  on  each  side  by  two  crura ;  the  lx>dy  is  shortv 
and  concealed  beneath  the  labia;  its  fi-ee  extremity,  the  glans  cHtoridis,  is  a  small 
routidcd  tubercle,  consisting  of  spongy  erectile  tissue,  and  highly  sensitive,  llie 
clitoris  consists  of  two  corpora  cavernosa,  composed  of  erectile  tissue  inclosed  In 
a  dense  layer  of  fibrous  mcrnbran<^  united  togclhcr  alone  their  inner  !*urfaoes»  bv 
an  ineompletc  fibrous  pectiiilfonn  septum.  It  is  proviilini,  like  the  penis,  with 
a  suspensory  ligament,  and  with  two  small  muscles,  tho  Erootores  olitoridis,  which 
are  inserted  into  the  crura  of  the  corpora  cnvernosu. 

Between  the  clitoris  and  tho  entrance  of  the  vagina  is  a  triangular  smootli 
surface,  lM>unded  on  each  side  by  the  nyniphiu;  this  is  the  vetuhuU. 

The  orifice  of  the  urethra  {mmliis  urinariua)  is  silunled  attiie  back  part  of  the 
Teirtibule,  about  an  inch  below  the  clitoris,  and  near  the  margin  of  tbe  vagina, 
surrounded  bv  a  promim-nt  elevation  of  the  mucions  membrane.  Below  the 
Eteattts  urinanus  is  the  orifice  of  the  vagina,  an  elliptical  aperture^  more  or  lew 
cloaed  in  tho  virgin  by  a  membranous  find,  tho  hymen. 

The  hym^n  Is  a  thin  semiUmar  fold  of  mucous  membrane,  stretched  across  the 
lower  part  of  the  orifice  of  the  vagina ;  ita  concave  margin  being  turned  upwanls 
towards  the  pubes.  Sometimoa  this  membniiiu  forms  a  complete  septum  across 
tho  orifice  of  the  vagiii.T,  which  constitutes  an  imperforate  hymen,  (Jcea- 
eionally,  it  tbrnis  a  circular  sepliun.  perforated  in  tho  centre  by  a  round  open- 
ing; Boniclinies  it  is  cribriform,  or  its  free  margin  lorma  a  membr.inous  fringe, 
or  it  may  be  entirely  absent.  The  hyrncn  cannot,  coiisceiuenlly,  ho  considered  as 
a  proof  of  virginity.  Il«  rupture,  or  tho  rudimentary  condition  of  the  membrane 
above  referred  to,  gives  rise  to  those  small  rounded  elevationa  which*  surroand 
the  opening  of  the  vagina,  the  carunculK  myriifnniu^. 

Gtantb  of  ]iartftoliue.  On  ench  nide  of  the  conmioncement  of  the  va^na  is  a  j 
round,  or  oblong  body,  of  a  reddish -yellow  color,  and  of  the  size  of  a  horeo  bean,, 
analogous  to  Cowper's  gland  in  the  male.  It  is  called  the  glantl  of  BartfioUne. 
Each  gUnd  opens  by  means  of  a  long  single  duct,  upon  the  inner  side  of  the 
nymphie.  external  to  the  hymen.  Extending  from  the  clitoris,  along  either  aide  of 
the  vestibule,  and  lying  a  little  behind  tho  aymphte,  are  two  large  oblong  masses, 
about  an  inch  in  length,  consisting  of  a  ploxas  of  veins,  inclosed  in  a  thin  layerl 
of  fibrous  membrane.  These  bodies  are-narrow  in  front,  rounded  Iwlow,  and  are 
connected  with  tho  crura  of  tho  clitoris  and  rami  of  tho  pubes:  they  are  termed 
by  Kobelt,  the  bulbi  vatibuli,  and  ho  considora  them  analogous  to  the  bulb  of 
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tlic  corpus  Jti^ADgtomm  in  the  iii»l<-.  Immcdintely  in  front  of  these  bodies  ui 
Uiiinllor  venouH  pXwciu^  oontiiiiioiiii  with  tlm  biillti  vevtibuli  behind,  and  the-ilm 
[diloridU  in  front;  it  U  culU^il  by  Kolxrlt,  the  /-an  inlemudia,  and  is  oonauitnl 
I  by  him  aii  analogouit  1o  thiit  part  oi'  tbe  bmly  of  tbe  corpus  spongiosuin  vlu^ 
:imediately  suoceods  tbe  bulb. 

?lg.  375.— ffMllmi  of  FhpisIi*  VdM*,  •howlox  pMitliw  of  Vbeon. 
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Bl..\  D1>EU. 

The  Bladder  is  situated  st  tbo  nnit^rior  p;irt  of  tbe  pelvis.  Tt  is  in  relatin. 
t/rvnt,  witb  tlie  os  nubU;  bfhxn'l,  witb  tliu  iit«rus^  Rome  convobitiuaa  of  tk 
I.Anall  intir^fline  being  interposed;  it^  hosf.  lies  in  contact  with  ibe  neck  of  llx 
Itltentif,  and  with  the  anterior  wall  of  tlto  vagina.  Tbo  bladder  is  larger  in  lis 
ifemate  tluui  in  the  male,  and  very  broad  m  ita  transvcrao  dtamotor. 

Urethiu. 

The  Urethra  ii*  n  narrow  tncmbmnontt  canal,  altont  an  inch  and  ■  half  in  lei^tk 
[c:<teiKUng  from  the  neck  of  tbe  bladder  to  the  raeatiB  uriaariiiji.  It  is  plMcd 
jbciie.'ith  tbo  sympbysis  pubis,  imbmldcd  in  tbe  anterior  wall  of  the  vagina:  ad 
[i(jt  direction  ia  oolif^ucly  downwards  and  forwards,  iu  course  beiua  slio" 
[«urvefl,  tbe  concavity  direolod  upwards.  Iu  diameter,  when  undilatea  is  5 
[a  quarter  of  an  inch.  Tb«  uretlira  perforates  the  trianj^lar  ligameni,  j)n«cijrfr 
'  as  in  the  malv,  and  is  t^urruiiadcd  by  tho  muscular  fibres  of  tbe  ComiiraBDr 
urethra!. 

Struttitre.    Tbo  urethra  consists  of  three  coats :  musciiliir,  erectile,  and  muoM% 
The  musT'ilar  coul  is  eoiitiniiouii  with  that  of  the  blathWr :  it  ext«Ddd  tbe  wholl 
>  length  of  Uic  tubv,  and  ooD:ii^ts  of  n  thi<;k  stratum  of  circular  tibrus. 
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A  thin  layer  of  spongy,  erectile  tissue,  iotermized  with  much  elastic  tissue. 
Lies  immediately  beneath  the  mucoid  coat. 

The  TRueotM  coal  ia  pale,  continnoiw,  externally,  with  the  Tulva,  and  internally 
with  that  of  the  bladder.     It  is  thrown  into  longitudinal  folds,  one  of  which, 
placed  along  the  floor  of  the  canal,  resembles  the  vem  montanum  in  the  male  • 
urethra.    It  is  lined  by  laminated  epithelium,  which  becomes  spheroidal  at  the 
bladder.     Its  external  orifice  is  surrounded  by^  few  mucous  follicles. 

The  urethra,  from  not  being  surrounded  by  dense  resisting  structures,  as  in  the 
male,  admits  of  considerable  dilatation,  which  enables  the  surgeon  to  remove  with 
considerable  facility,  calculi,  or  other  foreign  bodies,  from  the  cavity  of  the 
bladder. 

Rectum. 

The  Rectum  ia  more  capacious,  and  less  curved  in  the  female,  than  in  the  male. 

The /r*i  ^r(ton  extends  from  the  left  sacro-iliac  symphyaia  to  the  middle  of 
the  sacrum.     Its  connections  are  similar  to  those  in  the  male. 

The  second  portion  extends  to  the  tip  of  the  coccyx.  It  is  covered  in  front  hy 
the  peritoneum,  but  only  for  a  short  distance,  at  its  upper  part,  and  is  in  relation 
with  the  posterior  wall  of  the  vagina. 

The  third  portion  curves  backwards,  from  the  va^na  to  the  anus,  leaving  a 
space  which  corresponds  ou  the  surface  of  the  body  to  the  perineum.  Its  ex- 
tremity is  surrounded  by  the  Sphincter  musclea,  and  its  sides  are  supported  by 
the  Levatores  ani. 

The  Vagina. 

The  Vagina  is  a  membranous  canal,  extending  from  the  vulva  to  the  uterus. 
It  is  situated  in  the  cavity  of  the  pelvis,  behind  the  bladder,  and  in  front  of 
the  rectum.  Its  direction  la  curved  forwards  and  downwards,  following  at  first 
the  line  of  the  axis  of  the  cavity  of  the  pelvis,  and  afterwards  that  of  the  outlet. 
It  is  cylindrical  in  shape,  flattened  from  before  backwards,  and  its  walls  are 
ordinarily  in  contact  with  each  other.  Its  length  is  about  four  inches  along  its 
anterior  wall,  and  between  five  or  six  along  its  posterior  wall.  It  is  constricted 
at  its  corameocement,  and  becomes  dilated  near  the  uterine  extremity ;  it  surrounds 
the  vaginal  portion  of  the  cervix  uteri,  a  short  distance  from  the  os,  and  its  at- 
tachment extends  higher  up  on  the  posterior  than  on  the  anterior  wall. 
-  Seialiona,  Its  anterior  surface  is  concave,  and  in  relation  with  the  base  of  the 
bladder,  and  with  the  urethra.  Its  posterior  surface  is  convex,  and  connected  to 
the  anterior  wall  of  the  rectum,  for  the  lower  three-fourtha  of  its  extent,  the 
upper  fourth  being  separated  from  that  tube  by  the  recto-uterine  fold  of  peri- 
toneum, which  forms  a  culde-sac  between  the  vagina  and  rectum.  Its  sides  give 
attachment  superiorly  to  the  broad  ligaments,  and  inferiorly  to  the  Levatores  ani 
muscles  and  recto- vesical  fascia. 

Structure.  The  vagina  consists  of  an  external  or  muscular  coat,  a  layer  of 
erectile  tissue,  and  an  internal  mucous  lining. 

The  muscular  coat  consists  of  longitudinal  fibres,  which  surround  the  vagina, 
and  are  continuous  with  the  superficial  muscular  fibres  of  the  uterus.  The 
strongest  fasciculi  are  those  attached  to  the  recto- vesical  fascia  on  each  side. 

The  erectik  tissue  is  inclosed  between  two  layers  of  fibrous  membrane :  it  is 
more  abundant  at  the  lower  than  at  the  upper  part  of  the  vagina. 

The  mucous  membrane  is  continuous,  above,  with  that  lining  the  uterus,  and 
below,  with  the  integument  covering  the  labia  majora.  Its  inner  surface  presents, 
along  the  anterior  and  posterior  walls,  a  longitudinal  ridge  or  raphe,  called  the 
colmnn  of  the  vagina,  and  numerous  transverse  ridges  or  rugsa  extend  outwards 
from  the  raphe  on  each  side.  These  rugie  are  most  distinct  near  the  orifice  of 
the  vagina,  especially  in  females  before  parturition.  They  indicate  ita  adaptation 
for  dilatation,  and  are  calculated  to  facilitate  its  enlargement  during  parturition. 
The  mucous  membrane  is  covered  with  conical  and  filiform  papillie,  and  provided 
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witVi  mycous  glanda  and  follicles,  which  ore  capeoiftlly  numeiWM  in  its  uppw  pm. 
and  urouad  Uio  cervix  uteri. 


The  Utebcs. 


I  The  Uterus  is  the  organ  of  gestation,  receiving  (Iio  fecundated  ovum  ie  iu 
cavity,  retaining  and  supporting  it  during  the  development  of  (he  ftctuf,  and  itt 
principal  agent  in  its  expulsion  at  the  time  of  purtuntion. 
/n  the  vif'jin  «tale  it  is  pear-shaiwd,  tlattcnud  fivrn  before  backvard^  aid 
fiituui«tl  in  the  cavity  of  tlie  pe1vi«,  uetwt-i-n  the  bladder  «ik1  rectum;  it  iiK> 
tallied  in  iia  poitilioa  by  the  ronnd  and  broufl  ligaments  on  each  side,  and  pfojccU 
inlo  the  upner  end  of  the  vagina  below.  ft»  upper  end  or  base  b  oirMvl 
upwards  ana  forwards ;  iU  lower  end  or  ajtex  downwards  and  backwanU,  in  the 
line  of  the  axis  of  the  inlet  of  the  pelvU,  tbrming  an  angle  with  the  vagina,  dtt 

I  direction  of  which  eoTresponds  to  the  cavity  and  outlet  of  the  pelvis.  Tlie  uterw 
measures  about  three  inebes  in  length,  two  in  biesidth,  at  its  upper  part,  utd an 
inch  in  thickness,  and  it  weighs  from  an  ounce  to  an  ounce  and  a  hult. 
Thc/uniha  is  the  upper  broad  extremity  of  the  organ ;  it  is  convex,  oovcnl 
■by  periumcum.  and  placed  on  a  lino  below  the  level  of  the  brim  of  the  pelvi*. 
llie  liaUv  gradually  niirrows  from  the  fundiDi  to  the  neck.  Il«  anlerior  stafiw 
is  flattenoa,  covered  by  peritoneum  in  the  upiMjr  three-fourths  of  iu  extent,  i»d 
(separated  from  the  bladder  by  some  convolutions  of  the  small  intestine :  the  lo*« 
fourllh  is  connected  with  the  bladder.  Its  jtonerior  tur/aee  is  convex,  eovwcd 
by  peritoneum  ihronghout.  and  separated  from  the  rectum  by  some  convulutioni 
ot  the  intestine,  lis  htr^ral  margins  are  concave,  and  give  attachment  to  the 
Fallopian  tube  above,  the  round  liganient  below  and  in  front  of  thi^  and  (ht 
ligament  of  the  ovary  behind  and  below  these. 

The  etrvix  Ls  the  lower  rounded  and  c5onslricte<l  portion  of  the  nterua:  anraod 
its  circomfi.Tcnec  is  allachcd  the  upper  end  of  the  vagina,  which  extends  npwu^ 
a  greater  distance  behind  than  iu  Irunt, 

I     At  the  vaginal  extremity  of  the  uterus  is  a  transvene  aperture,  the  0*  utav 
bounded  by  two  lip^  an  anterior  one,  which  is  thick,  and  a  posterior,  narni*  ad 
long. 
Ligament*.    The  ligaments  of  the  uterus  are  srix  in  number :  tiro  anterior,  IW 
j)0*l«rior,  and  two  lateral.     They  are  foniicii  of  peritoneum. 
The   luit   anterior   U\faments  {wtsiw-ttfer/ne)   are  two   semilunar   foMx,   whiA 
pass  between  the  neck  of  tho  uterus  and  the  posterior  surface  of  the  bladder. 
The  two  jxMterior  Uf/ajtmita  {rtctO'Uterine)  pass  between  the  sidoa  of  the  otera 

I  and  rectum. 
The  tivo  Uttfral  or  hroad  Ugoments  pass  trom  tho  Ndes  of  the  utcni&  to  dt 
lateral  walU  uf  the  pelvis,  forming  a  sc[Jtum  across  tlte  p<^Ivi^  which  divida  tin 
cavity  iiit*)  two  purtiiinjt.     In  the  atilurii  ir  part  are  oontuined  the  bladder,  urethra 
and  vagina;  in  the  pa^terior  part,  the  rectum, 

Tiie  cavity  Of  the  utrritu  is  siiudi  in  comparison  with  the  MM  of  tbo  onE»r 
that  portion  corresponding  to  tlie  body  is  inaogular.  flattened  fK>m  befon;  bmi- 
wards,  so  that  its  walls  are  clo.sely  approximated,  and  having  its  base  liirecbd 
upwards  towards  the  fundus.     At  each  superior  angle  is  a  funnebshaped  carirr, 

^whicil  constitutes  the  remains  of  tho  division  of  tho  body  of  the  uterus  into  im 
cornua;  and  at  the  bottom  of  each  cavity  is  the  minute  orifice  of  the  Fallof>itii 
tabe.  At  the  inferior  angle  of  the  uterine  cavitv  is  a  small  constricted  opoiiiR^ 
ffie  internal  orifice  ('wdwm  infemum),  which  leads  into  the  cavity  of  the  cerrii. 
TIic  cjivily  of  the  cervix  is  somewhat  cylindrical,  flattciic<l  from  before  backwanii 
bTKiader  at  the  centre  than  at  either  extremity,  and  conimunicatex,  below,  with  At 
vagina.  Each  wall  of  the  canal  pR^scnts  a  longitudinal  oolumo,  from  whlcb 
prcicued  a  number  of  small  obli'pio  eohnnns,  giving  the  appeoranoo  of  branrki 
frotn  tlie  stem  of  a  tree,  and  Ijcme  the  name  ariar  vitte  vterima,  applied  10  ^ 
These  folds  usually  become  very  indistinct  after  the  first  labon 
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iSrueturt.  The  ttterns  is  composed  of  three  coats :  an  external  seroos  coat,  a 
middle  or  mascular  layer,  and  an  internal  mucous  coat. 

The  serova  coat  is  derived  from  the  peritoneum ;  it  invests  the  fundus  and  the 
vhole  of  the  posterior  surface  of  the  body  of  the  uterus ;  but  only  the  upper 
three-fourths  of  its  anterior  surface. 

The  muacalar  coat  forms  the  chief  bulk  of  the  substance  of  the  uterus.  In  the 
unimpregnated  state,  it  is  dense,  firm,  of  a  grayish  color,  and  cuts  almost  like 
cartilage.  It  is  thick  opposite  the  middle  of  the  body  and  fundus,  and  thin  at 
the  orifices  of  the  Fallopian  tubes.  It  consists  of  bundles  of  unstriped  muscular 
fibres,  disposed  in  layers,  intermixed  with  areolar  tissue,  blood,  and  lymphatic 
vessels  and  nerves.  lu  the  impregnated  state,  the  muscular  tissue  becomes  more 
promiDeatly  developed,  and  is  dbposed  in  three  layers; — external,  middle,  and 
interoal. 

The  external  layer  is  placed  beneath  the  peritoneum,  disposed  as  a  thin  plane  on 
the  anterior  and  posterior  surfaces.  It  consists  of  fibres,  which  pass  transversely 
across  the  fundus,  and,  converging  at  each  superior  angle  of  the  uterus,  are  con- 
tinued on  the  Fallopian  tubes,  the  round  ligament,  and  ligament  of  the  ovary ; 
some  passing  at  each  side  into  the  broad  ligament,  and  others  running  backwards 
&om  the  cervix  into  the  recto-uterine  ligaments. 

The  middle  layer  of  fibres  presents  no  regularity  in  its  arrangement,  being 
disposed  longitudinally,  obliquely,  and  transversely. 

The  internal  or  deep  layer  consists  of  circular  fibres  arranged  in  the  form  of 
two  hollow  cones,  the  apices  of  which  surround  the  orifices  of  the  Fallopian  tubes, 
their  bases  intermingling  with  one  another  on  the  middle  of  the  body  of  the  uterus. 
At  the  cervix,  these  fibres  are  disposed  transversely. 

The  mucous  membrane  is  thin,  smooth,  and  closely  adherent  to  the  subjacent 
tissue.  It  is  continuous,  through  the  fimbriated  extremity  of  the  Fallopian  tubes, 
with  the  peritoneum ;  and,  through  the  os  uteri,  with  the  mucous  lining  of  the 
Tagina. 

In  the  body  of  the  uterus,  it  is  smooth,  soft,  of  a  reddish  color,  lined  by 
oolnmnar-ciliated  epithelium,  and  presents,  when  viewed  with  a  lens,  the  orifices 
<rf  Dumerous  tubular  follicles  arranged  perpendicularly  to  the  surface.  Tliey  are 
of  small  size  in  the  unimpregnated  uterus,  but  shortly  after  impregnation  they  are 
enlarged,  elongated,  presenting  a  contorted  or  waved  appearance  towards  their 
closed  extremities  which  occasionally  dilate  into  two  or  three  sacculated  extremities. 
The  circular  orifices  of  these  glands  may  be  seen  on  the  inner  surface  of  the 
mucous  membrane,  many  of  which  during  the  early  period  of  pregnancy  are 
surrounded  by  a  whitish  ring  formed  of  epithelium  which  lines  the  follicles. 

In  the  cervix,  the  mucous  membrane  between  the  rugte  and  around  the  os  uteri 
is  provided  with  numerous  mucous  follicles  and  glands.  The  small,  transparent^ 
vesicular  elevations,  so  often  found  within  the  os  and  cervix  uteri,  are  due  to 
closure  of  the  mouths  of  these  follicles,  and  their  diatenflion  with  their  proper 
secretion.  They  were  called  the  aoula  of  Naboth.  The  mucous  membrane 
covering  the  lower  half  of  the  cervix  presents  numerous  papilliB. 

Yeaaela  and  Nerves.  The  arteries  of  the  uterus  are  the  uterine,  from  the 
internal  iliac,  and  the  ovarian,  from  the  aorta.  They  are  remarkable  for  their 
tortuous  course  in  the  substance  of  the  organ,  and  for  their  frequent  anastomoses. 
The  vetTia  are  of  large  size,  and  correspond  with  the  arteries.  In  the  impregnated 
uterus,  these  vessels  are  termed  the  uterine  sinuses,  consisting  of  the  lining  mem- 
brane of  the  veins  adhering  to  the  walls  of  canals  channelled  through  the  substance 
of  the  uterus.  They  terminate  in  the  uterine  plexuses.  The  lymphatics  are  of 
large  size  in  the  impregnated  uterus,  and  terminate  in  the  pelvic  and  lumbar 
glands.  The  nerves  are  derived  from  the  inferior  hypogastric  and  spermatic 
plexuses,  and  from  the  third  and  fourth  sacral  nerves. 

llie  fonn,  tiie,  and  utnfttioa  of  Ibo  otcrns,  vaiy  at  different  perioils  of  life.  Bad  Doder  diSbrent 
oirc  n  ma  tancea. 
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/n  f;tF/Mui.tli»iit«Tii«i*c«ntninci1  in  the  abdomba]  caviljr,  prnjecUag  (wjoiw)  Uic  brim  elite 
pel<rU.    'rhr  cervix  U  ccioxjclcrnblr  brjiRr  Ihao  the  bod;. 

Ae  puhcriif,  thi-  uti>cui  in  iivrjlonn  iti  nhupr.  and  w<'i)rhi  from  eighl  (■>  ten  dracknu.  It  W 
dcKPc-ndi'd  iiilu  iho  petvig.  \he  fuodnf  beiiij;  jiiBt  below  llic^  kvrl  of  the  brim  of  lhi«  cavUf.  Tin 
arbor  vilar  in  <ii»iiinrl,  no'l  pxtpndi  l.>  the  nppcr  piirt  of  thf  CEivily  of  Ihc  oriroo. 

Dtinn'j  atuiafUT  mmitrualiiin,  tli<' cirjtnn  is  rnhirgr^'d,  nod  more  vsmtuiar.  itH  surfacM  rmindn; 
(lie  OK  cxteraum  ii  ruuodvil.  it»  ItibU  swulieii,  aatl  the  lioing  mumbnini^  of  the  body  ibiekencd, 
ao(t»r,  and  of  a  dark«r  culur. 

During  I'rtijnitnty.  th»  uieras  In(rt>nM*  In  weight  from  nnc  pound  and  a  tialf  to  thrr*  poun& 
U  betomes  enormously  tnlargpd.  ntid  project*  into  th*  hTponiilric  and  Iowit  pant  of  Ibr  anhib- 
cbI  regiona.  Thin  colnrKi'ment,  whkh  i^iiDiiniies  up  tu  the  AUtb  month  of  fWtaliofi,  ii  partiiU; 
dtip  to  iniTPMpd  dpTclopment  of  pri>-i>\ii>liiii;  »m\  tipw-formed  muscular  tbitue.  The  nnind  lufr 
nirntf  nrr  cnlnrtr''*!.  niid  ihu  hrnnd  llftniiK'ntB  br'i-fmit>  cncmached  apon  by  ihc  uleroi  niaklDsni 
wav  hrtwc(-D  Ihcir  laminu-,  'I'hit  mucnu*  tnembruai!  hvcoRin  more  Ta(«alar,  ht  mnroQF  foUlcW 
*iiil  claiidB  eHliirfied;  llie  rujt*  und  fold*  in  the  canal  of  the  ccrrix  bcrooic  oblifrairiJ ;  ihf 
bloodvcgxide  nnd  lymphatics  ils  wi^U  us  the  iierT««.  according  to  ibe  re«ear«bci  of  lit.  Le*. 
bfconip  grcAllj-  pnlnrgi'd. 

After  paitnrition.  Ihi-  ntpniit  DcnTly  rPirninii  itfi  nannl  kixu.  weiirliinji;  from  two  to  thtte  onofH. 
but  iti  carity  \t  lur^r  than  in  thi^  virjfin  »tali' ;  Ihr  cxirrnnl  oHfii-c  i>  nxvrr  iiiktIiM.  nnd  tiuiinii 
a  Iraosverse  din'rtioot  ll»  vAfvA  pri-scDl  u  lij«uri-'d  aurfacc;  ilB  reoscU  ore  tortuouo,-  Md  iti 
mnwulnr  layers  nrp  more  deflni'd. 

In  old  age.  the  atrriu  bcpomiv  atrophied,  and  paler  and  denser  bi  texture:  a  more  dtHlnrt 
coniilriction  sppamleH  ihit  body  nnd  cpnix.  Thp  oitiuin  intRniiim.  nnd,  occafioiudly. Iho T)^;tsil 
orifice,  ofti^n  bvcuiau  oblitenklcd,  aud  it»  lubiu  ulinuat  vniiivty  dixup^icur. 

ApPKNnAOKS  OP  THE  UtKKCS. 

Tbe  appendages  of  tlie  uterus  are  tlie  Fjillnpinn  tubcji.  ttc  ov.tries  and  thdr 
liganittnt^  and  llio  round  ligament*.  The»e  nlmclure*,  logutb«r  with  tbfir  tiathent 
veKsels  nnd  nerves,  and  oixne  Acattored  mnitcuiar  Hbres,  are  indosod  botweeo  tik« 
tvo  foidii  of  peritoneum,  vrhir:li  coostitute  the  broad  ligamenttt ;  tliey  are  placed  in 
the  following  order:  in  fmnt  is  the  round  ligament;  tho  Fallopian  lobe  oecnpin 
the  free  margin  of  the  broad  ligament;  the  ovary  and  its  ligament  arc  beaM 
and  below  the  latter. 

The  Fallopian  Tnhfs  or  oviducts  convey  the  ova  from  the  ovarie*  lo  lie 
cavity  of  tbe  ultTux.  Th«y  arc  two  in  number,  one  on  each  side,  situated  iotka 
free  margin  of  tbc  broad  ligament,  extending  from  each  superior  angle  of  lb 
uteras  to  tho  stdea  of  tbe  pelvis,  Kavh  tube  is  about  four  iiichea  iti  length;  In 
canal  is  cxucedingly  miuiite.  and  coinnicncos  iit  the  superior  angle  of  the  uterai 
by  a  minute  orifice,  llie  onlmm  internum,  uhicb  Vf ill  hardly  admit  a  fine  hrirtle: 
it  continues  narrow  along  the  itiner  half  of  the  tubo;  it  then  gnulually  widcw 
into  a  tniTiipet-.'ibaped  e.-clremity,  which  bocomes  oontmcted  at  iljt  tcrmiDaUMi. 
Thiit  orifiee  1h  called  the  mtium  abthminak,  and  comtnanicat«s  with  the  pcntcaMl 
cavity.  Itit  margin.<>  are  surrounded  by  a  itenea  of  fringe-like  prooessca,  tcrnwd 
fimliritr,  atid  one  of  these  proccsaes  U  connected  with  the  outer  cad  of  tho  orarr. 
To  this  part  of  the  tube  the  name  jimbriattd  Kttremxty  is  applied ;  it  is  alw  oallal 
mariua  diafioli,  from  tbe  pcciitiiir  manner  in  which  it  embraces  tlie  surface  of  Ae 
ovary  during  sexual  excitement. 

SOtwture.  Tho  Fallo]jian  tube  consists  of  throo  coatf^  seroos,  muacular,  and 
mucous. 

The  exlemal  or  seroui  coal  is  derived  from  the  pGritonoom. 

Tbe  middle  OT  miuciltir  coaf  consists  of  an  external  longitudinal  and  an  intenHl 
or  circular  layer  of  muscular  fibres  continuous  with  tbow  of  the  utcrua. 

Tbe  tjUcmal  or  mvcotu  oai  is  continuous  with  the  mucous  lining  of  tba  utsnt 
and  at  the  free  extremity  of  the  tube  with  the  peritoneum.  It  is  thrown  iBt» 
longitudinal  folds  in  the  outer  part  of  the  tube,  wbieh  indicate  its  ailuptatioB  kt 
dilatation,  and  is  covered  by  columnar-ciliated  epithelium.  This  form  of  epitfcfr 
liuin  is  also  found  on  the  inner  and  outer  surfaoes  of  the  fimbric;. 

Tho  Ovaries  {testes  multfbrfs,  Galen)  are  analogous  to  the  testes  in  the  mala 
They  are  oval-shaped  bodies  of  an  elongated  form,  flattened  from  above  downwudlt 
situated  one  on  each  side  uf  tbe  ulerui  in  tbe  posterior  part  of  tl>c  bro«d  ligamiM 
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iind  and  below  (ho  Fallopian  tnlma.  Each  ovary  is  cohhocUmI.  by  its  (mt«rior 
iiiiir^in.  with  the  broad  li^meat ;  by  its  inu«r  uxtrcmily  to  i\k  uUtuk  by  a  jiroper 
ligameDt,  the  ligament  of  tka  ovary ;   uad   by  iu  outer  end  to  ibe  ^iabriat«d 


Fig.  3TC. — Tbc  (.'torui  and  iu  Ap|wnilagfl«.     Auterior  View, 


&i«.  p<Mrd  (*FW«^ 


hJVw 


E-.;/-5^ 


Pig.  3TT.—SMitiou  of  th«0rai7  of  n  Virgin, 

■lioning  th«  etrntnii  &iid  UraiDAii 

VmiolM. 


extremity  of  the  Fallopian  tube  by  a  sbort  ligamentous  cord.    The  ovaries  are  of 

a  whitish  color,  and  present  cither  n  siuoutb  or  puckered  uneven  surface.    They 

are  each  about  an  inch  and  a  half  in  leuglli,  ibrce-quartors  of  an  inch  in  width, 

and  about  a  ihiriL  of  nn  incii  thick;  and  weigh  from  one  to  two  drachma.     The 

BurfaccH  and  posterior  cunvcx  border  arc  free,  tiie  anterior  straight  bonier  being 

attaohc<l  to  thu  broa>l  ligament. 

£ltn(c(uir.     The  ovary  is  invcstal  by  peritoneum,  excepting  along  its  anterior 

attached  margin ;  beneath  tlii^  is  the  proper  tibrous  covering  of  the  organ,  the 

ttmica    albuqinea,    which    is    extremely 

deoM  and  Arm  in  structure,  and  inulo^teH 

a  peculiar  soft  fibrous  tbsue  or  stroma, 

abundantly   supplied    with    bloodvedaeU 

(fig.  i{77).     Imbedded   in  the  mcshce  of 

ihiti  tissue  are  nnmeroua   email,  round, 

transparent  vesicles  in  various  stagw!  of 

development;  they  arc  the  Graafian  vcisi- 

oles,  th«  ovisacs  containing  the  ova.     Id 

women   who  have    nut   liome   children, 

they  vary,  in  number,  from  ten  to  fifteen 

or  twenty,  and.  in  size,  from  a  pin's  head  to  a  pea;  but  Dr.  Mnrtiti  Barry  baa 

shown,  that  a  larg*  number  of  miorosoopic  ovisacs  exist  in  the  pun  n  liynm  of  the 

orfnin,  few  of  which  produce  ova.    These  vesicles  have  Uiiu,  li-;iiw.ii;ni;itt  walls, 

and  are  filled  with  a  clear,  colorleits,  albu- 

minoua  fiuid. 

The  Graafian  vaicUs  arev  during  their 

early  development,  small,  and  deeply  seat- 
ed in  the  substance  of  the  ovary ;  as  they 

enlai^gc,  they  approach  the  surliice ;  and, 
I  vben  mature,  form  small  projections  on 
,  the   exterior  of  the  ovary  beneath   the 

peritoneum.     Each  vesicle  consists  of  an 

external  dbrO'VaM>;uIiircoat.  connected  with 

the  surrounding  stroma  of  the  ovary  by 
4ti 


Fig.  37&— Eroltnti  nt  thi-  GrRitfl.ui  Vstjule, 
(AfUr  Vou  iUuit.) 
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a  network  of  l)loi>dveasela ;  and  an  intcninl  coat,  named  tlte  Mi-fapmJe,  wUoli 
lined  l)v  a  Layer  of  nuclcatud  ccllis  willed  the  7n<mlmtna  granulosa.  Tbe  flni 
conuined  in  the  interior  of  the  vt^clex  \a  trftn.ti)Ar«nt  and  albuminous,  and  to 
is  eui<]>eDdGd  the  ovum. 

The  Ovum  is  a  email  spborical  IkkIv.  situali'd,  in  immature  vesicles,  near  the 
centre;  bat,  in  tho  iniiluro  oii(».  in  contact  with  the  roembrana  granidoea,  at  tb 
part  of  tho  Tcfiicl«  whicli  iirojecta  just  Iwneath  the  surface  of  tlie  ovary.  Ace 
mulated  round  the  ovum,  in  groaler  number  than  at  anv  otheo'  point,  are  tlieoe 
of  tlio  mcmbruna  gruaulo^  forming  a  kind  of  graaular  zoax,  the  discus  pi* 
ffrrua. 

Thti  human  ovum  is  extremely  minute,  meaanring  from  ,Jjt  to  j\„  of  an  inc 
in  diainelvr.    It  connsta,  externally,  of  a  transparent  envelop,  tlte  zona  pelluciilj 
or  vitelline  membrane ;  within  this,  and  ia  close  contact  with  it.  is  tijo  yelk  C 
vitellus;  iml»e<ided  in  the  substauco  of  tho  vclk,  is  a  Braall  vusivulor  body,  tk 
germinal  rceicla  which  contains  the  germiiiaf  spot. 
The  zona  pclluciila  or  vitelline  memftmne  is  a  thick,  colorless,  tranepara 

membrane,  whioh  appears  under  the  in 
croiwope  a.s  a  bright  ring,  bounded  ei 
ternally  and  iuternslly  by  a  dark  outliu 
It  corre-sponds  to  the  chorion  of  the  in 
ppegnated  ovum. 

The  yi^lk  consists  of  grannlea  and  ^ 
bulesof  various  sizes,  imbedded  in  ant* 
or  less  viscid  fluid.  The  smaller  pi 
nules  resemble  pigment ;  the  larfrcr  gn 
nules,  which  are  in  greatest  number  i 
the  periphery  of  tho  yelk,  reMrmble  bi 
glohules.  In  the  human  ovum,  the  number  of  granules  is  comparatively  smi 
The  f/frminal  uMt'cfc  con.^i^  of  a  fine,  Iranspjireni,  ftriurturek-s*  mcnibna 
containing  a  watery  fluid,  in  which  are  occfwioimlly  fuimd  a  few  grannk-?^  It  i 
about  ijo  of  an  inch  in  diameter,  and,  in  immature  ova,  lies  nearly  in  the  oenti 
of  tlie  yelk ;  but,  as  tbe  ovum  becomes  developed,  it  approaches  t^  surface  n 
enlarges  much  less  rapidly  than  the  yelk. 

The  germinal  spot  occupies  that  part  of  the  peiiphery  of  the  germinal  Teoc 
which  is  neurcst  to  the  periphery  of  tho  ycIk.  It  is  opaqnc,  of  a  yellnw  ookl 
and  (invly-gruuular  in  strucUiro,  measuring  from  13*00  to  g^Vs  c>f  an  inch. 

The  formation,  development,  and  muturntion  of  the  Qraafian  vesicles  and  M 
continue  uninterruptedly  from  infancy  to  the  end  of  the  fruitftil  period  <■ 
woman's  life.  Before  pubortv,  tho  ovurics  are  small,  tlie  Graafian  vesielcs  em 
tained  in  them  minute,  and  fijw  in  number ;  and  few,  probably,  ever  atiain  fol 
development,  but  shrink  and  disappear,  their  ova  being  iuoapatile  of  impregnalHl 
At  puberty,  the  ovaries  enlarge,  are  more  va-scnlar,  the  (iranflnn  ve«icle9  w 
develops  in  greater  abundance,  and  their  ova  capable  of  feoundation, 

Ditcharge  0/  the  Ovum.  The  Graafian  vesicles,  after  gradually  approaching d 
surface  of  the  ovary,  burst:  tho  ovum  and  fluid  contents  of  the  vesiclea  ti 
liberated,  and  escape  on  the  exterior  of  the  ovary,  passing  from  thence  into  tl 
Fallopian  tube,  the  fimbriated  processes  of  which  are  supposed  to  grasP  tbe ovw 
the  aperture  of  the  tube  being  applied  to  the  part  corresponding  to  tne  matitn 
and  bursting  vesicle.  In  tbe  human  subject,  and  most  mammalut.  ibo  matoniUc 
and  discharge  of  ova  occur  at  reirnlar  periods  only,  and  are  indicated,  in  the  tou 
nialia.  by  the  phenomena  of  lieat  or  rut ;  and.  in  the  human  female,  by  mcnstruatiol 
Sexual  desiro  is  more  intense  in  femnlcs  at  this  period,  and,  if  the  imion  of  d 
BCxcs  takes  place,  the  ovum  may  be  fecundated, 

Gyrpm  Lulrum.  Immediately  after  the  rupture  of  a  Graa6an  vesicle,  and  U 
escape  of  its  ovum,  the  vesicle  is  filierl  with  blood-tingcil  fluid;  and  in  anlw 
lime  the  ci niutnforencc  of  the  vesieic  is  occupied  by  u  firm,  vellow  smbstaBd 
whioh  is  probably  formed  from  plasma  exuded  from  "its  walls. "  Dr.  Lee  be&evi 
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ttat  tliis  yellow  matter  is  deposited  outside  bott  the  membranes  of  the  follicle ; 
Montgomery  regards  it  as  placed  between  the  layers ;  while  Kolliker  considers  it 
as  a  thickening  of  the  inner  layer  of  the  outer  coat  of  the  follicle.  The  exudation 
is  at  first  of  a  dark  brown  or  btownish-red  color,  but  it  soon  becomes  paler,  and 
its  consistence  more  dense. 

For  every  follicle  in  the  ovary  from  which  an  ovum  is  discharged,  a  corpus 
luteum  will  be  found.  But  the  characters  it  exhibits,  and  the  changes  produced 
in  it,  will  be  determined  by  the  circumstance  of  the  ovum  being  impregnated 
or  not 

Although  there  is  little  doubt  of  corpora  lutea  existing  in  the  ovaries  after  the 
escape  of  ova,  independent  of  coitus,  or  impregnation,  it  appears  that  the  corpus 
Inteum  of  pregnancy  (true  corpora  lutea)  possesses  characters  by  which  it  may  be 
distinguished  from  one  formed  in  a  foUide,  from  which  an  ovum  has  been  dis- 
<diarged  without  subsequent  impregnation  (false  corpora  lutea). 

The  true  corpora  hUea  are  of  large  size,  often  as  large  as  a  mulberry ;  of  a 
Toanded  form,  and  project  from  the  surface  of  the  ovary,  the  summit  of  the  pro- 
jection presenting  a  triangular  depression  or  cicatrix,  where  the  peritoneum 
^q)eaT8  to  have  been  torn.  They  contain  a  small  cavity  in  their  centre  during  the 
early  period  of  their  formation,  which  becomes  contracted,  and  exhibits  a  stellate 
cicatrix  during  the  latter  stages  of  pregnancy.  Its  vascularity,  lobulated  or 
puckered  appearance,  its  firm  consistence,  and  yellow  color,  are  also  characteristic 
marks. 

Falte  corpora  Uttea  are  of  small  size,  do  not  project  from  the  surface  of  the 
ovary,  are  angular  in  form,  seldom  present  any  cicatrix,  contain  no  cavity  in  their 
centre ;  the  material  composing  it  is  not  lobulated,  its  consistence  is  usually  soft, 
often  resembling  coagulated  blood ;  the  yellow  matter  exists  in  the  form  of  a  very 
thin  layer,  or,  more  commonly,  is  entirely  wanting.  False  corpora  lutea  most 
frequently  result  from  the  effusion  of  serum  or  blood  into  the  cavities  of  the 
Gr^fian  vesicles,  which  subsequently  undergo  various  changes,  and  is  ultimately 
removed.  Dr.  Lee  states,  that  in  the  false  corpora  lutea  the  yellow  substance  is 
contained  within,  or  attached  to,  the  inner  surface  of  the  Graafian  vesicle,  and 
does  not  surround  it,  as  is  the  case  in  the  true  corpora  lutea. 

In  the  ftetus,  the  ovaries  are  situated,  like  the  testes,  in  the  lumbar  region,  near 
the  kidneys.  They  may  be  distinguished  from  those  bodies  at  an  early  period  by 
their  elongated  and  flattened  form,  and  by  their  position,  which  is  at  first  oblique, 
and  then  nearly  transverse.     They  gradually  descend  into  the  pelvis." 

The  Ligament  of  the  Ovary  is  a  rounded  cord,  which  extends  from  each  superior 
angle  of  the  uterus  to  the  inner  extremity  of  the  ovary ;  it  consists  of  fibrous 
tissne,  and  a  few  muscular  fibres  derived  from  the  uterus. 

The  Round  Ligaments  are  two  rounded  cords,  between  four  and  five  inches  in 
length,  situated  between  the  layers  of  the  broad  ligament,  in  front  of  and  below 
the  Fallopian  tube.  Commencing  on  each  side  at  the  superior  angle  of  the  uterus, 
each  ligament  passes  forwards  and  outwards  through  the  internal  abdominal  ring, 
along  the  inguinal  canal  to  the  labia  majora,  in  which  it  becomes  lost.  Each  liga- 
ment consists  of  areolar  tissue,  vessels,  and  nerves,  besides  a  dense  bundle  of  fibrous 
tissue,  and  muscular  fibres  prolonged  from  the  uterus,  inclosed  in  a  duplicature  of 
p^toneum,  which,  in  the  fcetus,  is  prolonged  in  the  form  of  a  tubular  process  for 
a  short  distance  into  the  inguinal  canal ;  this  process  is  called  the  canal  of  Jfuck. 
It  is  generally  obliterated  in  the  adult,  but  sometimes  remains  pervious  even  in 
advanced  life.  It  is  analogous  to  the  peritoneal  pouch  which  accompanies  the 
descent  of  the  testes. 

Vessels  and  Nerves.  The  arteries  of  the  ovaries  and  Fallopian  tubes  are  the 
orarian  from  the  aorta.  They  anastomose  with  the  termination  of  the  uterine 
arteries,  and  enter  the  attached  border  of  the  ovary.  The  veins  follow  the  course 
of  the   arteries;   they  form  a  plexus  near  the  ovary,  the  pampiniform  plexus. 

The  nerves  are  derived  from  the  spermatic  plexus,  the  Fallopian  tube  receiving  a 
branch  fixjm  one  of  the  uterine  nerves. 
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Makuary  Qi^kds. 

The  Mammoi  or  brea»U  are  accei^sory  glands  of  the  generative  Bystem,  vi)iiA 
secrete  the  milk.  1'bey  ex\»t  in  the  male  as  well  as  in  the  female;  but  in  the 
former  only  in  a  rudimentary  state,  unless  their  crowtb  is  excited  by  pecnHar 
circumstances.  Tbcy  are  two  largo  hemispheric^  emtmDoet^  siluAted  lowirli 
the  lateral  aspect  of  the  pectoral  region,  corresponding  to  tlie  interval  betTMo 
the  third  and  aixtb  or  seventh  ribs,  and  extending  from  the  side  of  the  stcmiiin 
to  the  axilla.  Their  weight  and  dimensions  differ  at  different  periods  of  life,  ind 
in  diifcrvnt  individuals.  Before  puberty  they  are  of  small  size,  but  cnluT^ge  it 
the  generative  orgjius  become  more  completely  (ic%'cIopod.     Tlicy  increase  during 

1»regn»ncy,  and  c«iiecitilly  aftrr  <]«livcry.  and  become  atrophied  in  old  age.  The 
eft  mamma  'a*  Keiienilly  a  Utile  larger  than  the  right.  Their  base  is  neaiiy 
circuUr,  fiattpned  or  sHglilly  concave,  and  having  their  long  diameter  directw 
upwards  and  outwards  toward.s  the  axilla;  they  are  i>eparatea  fVom  the  Pcctonl 
muscles  by  a  thiu  layer  of  superficial  fascia.  The  outer  surface  of  the  mamioa  JB 
convex,  and  present^  just  below  the  centre,  a  small  conical  prominence,  iko 
mammilla  or  nipple.  The  surface  of  the  nijtple  is  dark-eolorcd,  and  surrotuidod 
by  an  areola  having  a  colored  tint.  In  the  virgin,  the  areola  is  of  a  dclictte 
rosy  hue ;  about  the  second  mouth  of  impregnation,  it  enlarges,  and  ao(]uirM  > 
dancer  tinge,  which  increikses  as  preguaney  advanccfi,  becoming,  in  some  cawj^ 
n  dark  brown  or  even  hhick  color.  This  color  diminishes  ns  soon  as  lactatioa 
is  over,  but  is  never  entirely  lost  through  life.  These  changes  in  the  color  of  li* 
areola  are  of  extreme  importance  in  forming  a  conclusion  in  a  caae  of  .suspected 
pregnancy. 

1  he  nipiile  is  a  cylindrical  or  conical  eminence,  capable  of  undergoing  a  sort  of 
erection  from  mechanical  excitement.  It  is  of  a  pins  or  brownish  nue,  its  suriwe 
wrinkled  and  provided  with  papilla*,  and  its  summit  perforated  by  numeroiu 
orifices,  the  apertures  of  the  lactiterous  ducts.  Near  the  base  of  the  nipple,  nid 
upon  the  surface  of  the  areola,  are  numerous  sebaceous  glands,  which  become  mn^ 
enlarged  during  lactation,  and  present  the  appearance  of  small  tubercles  benatb 
the  skin.  These  glands  secrete  a  peculiar  fatty  subsUmce,  which  serves  as  a  [iro- 
tcctiou  to  the  integument  uf  the  nipple  in  the  act  of  sucking.  The  nipple  conttdi 
of  numerous  veasels,  which  form  a  kind  of  erectile  tissue,  iniermixed  with  plait 
mu.*cii!ar  fibris*. 

Xlrueliire.  Tlie  mamma  consists  of  gland  ti»»ne;  of  flbrons  tiame,  coanectins 
ita  lobes;  and  of  fatty  tis-iue  in  the  intervals  lietween  the  lobea.  The  mamnmf 
gland,  free  from  cellular  li.isue  and  fat,  is  of  a  pale  reddish  color,  firm  in  lextnrt 
circular  in  form,  flattened  from  before  backwards,  thicker  in  the  centre  than  *l 
the  circumference,  and  presenting  several  inequalities  on  its  surface.  especiallyB 
front.  It  consists  of  numerous  lobes,  and  these  are  composed  of  lobules,  connMteil 
together  by  areolar  tissue,  bloodvessels,  and  ducts.  The  smallest  lobules  oodm* 
of  a  cluster  of  rounded  veacles,  which  open  into  the  smallest  branches  of  tbc 
lactiferous  ducts;  these  ducts,  uniting,  form  larger  Aacts,  which  terminate  in* 
single  enual,  corre.sponding  with  one  of  the  chief  subdiv-isiona  of  the  gland.  Tbe 
number  of  excretory  dueu  varies  from  fifteen  to  twenty;  lliey  are  termed  tbt 
Itibiili  {(Ktiferi  seu  fjaktctopiiori.  They  converge  towards  the  areola,  bcDeatb  whiA 
they  form  dilatations  or  ampullae,  which  servo  as  reservoirs  for  the  tnilk,  and,ll 
the  base  of  the  nipple,  become  contracted,  and  pursue  a  straight  counc  to  iB 
summit,  perforating  it  by  separate  orifices  con.HiderahIy  narrower  than  the  dort* 
themselves.  The  ducts  are  composed  of  areolar  tissue^  with  longitudinal  a^ 
transverse  elastic  fibres^  and  1oii;riludinaI  muscular  fibres;  their  muoous  lining i* 
cuntisuous,  at  the  point  of  the  nipple,  with  the  integument;  its  epithelial  lining  >* 
of  the  tessellated  or  scaly  variety. 

The/innu  tiuue  invests  the  entire  surface  of  Ibo  brca«t.  and  aonda  down  seju 
between  its  lobes^  coimecting  them  together. 
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The  fatly  Hatue  snrrounds  the  surface  of  the  glaad,  and  occupies  the  intervals 
between  its  lobes  and  lobules.  It  usually  exists  in  considerable  abundance,  and 
determinea  the  form  and  size  of  the  gland.  There  is  no  fat  immediatelj  beneath 
the  areola  and  nipple. 

Vessels  and  Nerves.  The  arteries  supplying  the  mammae  are  derived  from  the 
thoracic  branches  of  the  axillary,  the  intercostala,  and  internal  mammary.  The 
veins  describe  an  anastomotic  circle  round  the  base  of  the  nipple,  called,  by  Haller, 
the  circulus  veTumis.  From  this,  large  branches  transmit  the  blood  to  the  cir- 
cumference of  the  gland,  and  end  in  the  axillary  and  internal  mammary  veins. 
The  lymphatics  run  along  the  lower  border  of  the  Pectoralis  major  to  the  axillary 
glands.  The  Ttervea  are  derived  from  the  anterior  and  lateral  cutaneous  nerves  of 
uie  thorax. 


The  Surgical  Anatomy  of  Inguinal  Hernia. 

Jiiari-tion  (fijr.  3fi0),  For  tlic  ditisection  of  Ihc  ports  ronci'moil  m  tainiinal  hemii.  ■  nifc 
Fnbjcct,  trtv  fniia  ful.  fihoulil  always  be  stWlcd.  Ttip  boilj-  sbuutd  hv  f>tuci.-<)  In  ihv  )>n<i>^  p-<- 
lion,  llio  ttbdomeo  aod  peWw  raised  by  mcaDa  of  Nocb^  pkocil  bcDcwth  Uieto.  anil  ib*  wmi 
eiti^milinn  rolated  outwards,  xn  nx  tn  muhu  lli<?  nnrU  im  ti-n>P  at  powititn.  If  (be  ahilnnimi 
whIIs  are  ttoceii).  iht-  L-uviij'  ut  [hi^  abclomcu  nhould  bu  iiifliitoJ  bf  an  Bpvrlnn!  UikiukIi  Uk  nnkt- 
licas.  Ad  iof iniuu  should  be  uiu^tt^  uli-u;-  llii-  iukIiIIu  tiui.-.  from  ibt.-  uiubiliouH  to  (be  pub«t.  ud 
continuvd  uluu).'  thv  from  of  tho  sivotum  ;  iind  u  souoiid  inciMuQ.  from  Ihv  >Dterior  Mtpmor  nur 
of  llie  ilium  to  jugt  be?ow  the  ombilicii*.  Thrsr  iiui*if.ii»  chnnJd diTtde lh«  inteininMiil :  aaildr 
IriaDgiilT-^ii^P^d  flnp  included  between  tbem  xhould  be  reHected  il«trow>rd«  uul  oal«anl*,«b* 
the  xupurBckl  fascia  will  be  cxpuicd. 

Tliti  suparjkial /oKia  in  tLi»  region  consists  of  two  larcrs,  'between  wbicb  an 
found  thu  i<iipm-fitiial  v<»sg1m  tiad  ntirrcit.  ftiid  the  ingiiinaf  lymphatic  gUuub. 

The  ftuperftml  lu^-ur  bt  tliiuk,  areolar  in  t«xlui«,  oonUiniog  aditKMo  tissue  it 
me-Mliti^  tlio  nuatitity  of  wliioti  vnriftt  in  ililVtirent  subjecu.     Below,  it  p^fl 

!T  I'ouparl'n  ligament,  and  in  continunuit  with  the  outer  \&yeT  of  the  superfiH 
iasc'm  of  the  tliign.     Tliis  fascia  is  continued  as  a  tubalar  prolongation  aioai 

»tlie  onter  aurface  of  the  cord  and  tefitia.  In  this  situation,  it  cbangics  its  cbaradd': 
it  becomes  tbin,  destitute  of  adipose  tissue,  and  of  a  pale  rcddisb  color,  tsA 
aaasis  in  forming  the  dartoe.  From  tho  scrotmn.  it  may  be  traced  backvritpU  u» 
be  continuous  with  tho  BUporficial  fascia  of  the  jiprincvm.  This  lawr  ebould  he 
removed,  by  dividing  it  across  in  the  siimc  direction  as  ihc  external  iiiciji"Ji,  bdJ 
reflocting  it  downwards  and  outwards,  wbcu  ihc  foUowiiig  vi«<ecU  aud  ucrvca  will 
be  exposed : — 

The  superficial  epigastric,  circumflex  iliac,  and  external  pudto  vcMcls :  the  Ur- 
tniual iilamcntj!  of  thu  ilio-hypojriiUttric  and  ilio-iuguioal  nerves;  and  the  ui>[<£r 
chain  of  inguinal  lymphatic  gland«. 

The  rtifHfrficialrjii'jfvftric  arUry  crosses  ]*oupart's  ligament,  and  anoends  obliqaelj 
towards  the  umhiliuu.s,  lying  midway  between  the  spine  of  the  ilium  and  tin 
pubes.  It  supplier  the  integument,  and  anastomoses  with  the  deep  epigaftnr. 
This  vessel  is  a  branch  of  the  common  femoral  artery,  and  pierces  the  fascia  Ia% 
below  Poupart's  ligament.  Its  accomnaJiring  vein  empties  itself  into  the  intcmil 
saphenous,  piercing  previously  Uio  criurilorm  fascia. 

The  mpcrficiat  exta-ntd  pudic  artery  passes  traunvcrecly  inwards  across  tks 
spermatic  conLaud  supplies  the  integument  of  the  hypogaj-tric  region,  and  of  lb* 
penis  and  scrotum,  Tuis  vessel  is  usuidly  dividcl  iu  tliu  first  inci«sion  made  ia  lb* 
operation  fur  iuguiiml  hernia,  aud  occasJouoLly  rcquirce  tlw  upplicatioa  of  a  ligatun 
to  suppre«M  ibo  hemorrhage. 

The  circumjlfx  iliac  artery  passes  outwards  towards  tho  crest  of  Ae  iltnm.  Tb» 
veins  ocoompanying  the  latter  vessels  are  usually  much  larger  than  the  arteria; 
thev  terminate  m  the  internal  saphenous  vein. 

Lymphatk  vexstla  are  found,  talcing  the  same  co«i»  as  the  bloodvessels;  llwj' 
return  the  lyinph  from  the  superficial  structures  in  (lie  lower  partof  the  afadooMl 
the  scrotum,  penis,  and  external  surface  of  tho  buttodf,  and  torminaie  in  a  •wJ 
chain  of  lymphatio  glands,  three  or  four  in  number,  which  lie  oo  a  Icvd  ^A 
Poupart's  liffliment. 

iVcrwa.  The  terminal  branch  of  thoilio-inguinalDer^-eemcrgcsat  the  extenul 
abdominal  rincr;  and  the  hypogastric  branch  of  the  ilio-hypogastric  nerve  fettfr- 
rates  the  apoueurosis  of  the  external  oblique  above  and  to  (he  outer  skb  of  tfc* 
external  ring. 

The  Vtrp  laya-  of  superficial  faacia  should  bo  diviikd  across  in  the  *»» 
768 
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diwcsion  aa  the  external  inciinons,  separated  from  the  nponenroainof  the  Kxterao! 
tiblique,  U>  which  it  is  connected  by  delicnte  areolar  ti.<<i«ue,  and  reflected  down- 
war<&  and  outwards.  It  ia  thin,  aponeurotic  in  ritrnclure,  and  of  conitiderabl 
strength.  It  is  iiititnately  adherent,  in  the  middle  line,  to  the  linea  allxi,  and,^ 
below,  to  the  whole  length  of  Poupart's  liKamcnt  and  upper  part  of  the  &scia 
lata.  It  forms  a  thin  tubular  prolon^tion  round  the  outer  surface  of  the  cord, 
which  blends  with  the  supcrticial  layer,  and  is  continuous  with  the  dartoa  of  the 
scrotum.  From  the  back  of  the  scrolura,  the  conjoined  layers  mar  bo  traced  into 
the  perineum,  where  they  arc  continuous  with  the  deep  layer  ol  the  superficial 
fiwcm  in  this  region,  which  is  attached,  behind,  to  the  trimi^^ulnr  ligament,  and,  on 
each  side,  to  the  ramus  uf  thti  pubcs  and  ischium.  The  cunaections  of  this  fascia 
serve  to  explain  the  course  taken  by  the  urine  iu  e.\tnivit!Uiliou  of  ihU  fluid  friHn 
rupture  of  the  urethra;  passinjf  forwards  from  the  jjorineum  into  llie  acrotom, 
itosoendt)  on  to  the  abdomen,  but  is  proventcii  c.\lcrjding  into  the  thittha  by  the 
Bttachment  of  the  factcia  u>  the  ramna  of  the  pulxrs  and  i.schiuui,  on  each  side,  and 
10  Pou])art'a  ligament  in  front. 


Fig.  3gO.-IiisaIn^  Elornta.    6np«rllctsl  DIatoethm. 
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Tlie  «pon«iro»w  of  (he  External  obK/pie  muscle  is  exposed  on  the  removal  of  thb 
fascia.    It  is  a  thia,  otrong,  menibruuoua  aiM>ueurosis.  the  fibres  of  which  are 
^dinoted  obliquely  downwarasand  inward*.  It  is  attached  to  the  anterior  superior : 
;  process  of  the  ilium,  the  spine  of  the  pulxu,  the  pectriicid  line,  front  of  the 
puhes,  and  Unca  alba.    That  portion  of  the  aponeurosis}  which  extends  from  the 
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ior  superior  spine  of  tlj«  ilium,  to  the  Kpine  of  tie  pabes,  i«  tenaei  Ponpui'j 
_     cnt  or  the  cruml  nr(;li ;  niirl  ihut  portioD  which  is  inaertecl  into  the  pcctiaol 
line,  ia  terinctl  Giml>ernat'8  lignment. 

Ju&t  above  and  to  the  outer  side  of  the  crest  of  the  pubes,  a  triangular  intend 
is  Been  in  the  aponeurosis  of  the  Exterual  oblique,  called  the  exUmal  abdomimi 
Ting;  it  trao-Hmils  tlio  spermatic  cord  in  the  male,  and  the  round  ligament  in  tha 
female.  This  aperture  is  oblique  in  direction,  sumcwhat  triangular  in  form,  xod 
eofTcwonds  witti  tho  course  of  the  flbrea  of  the  uponeurosis.  It  tunatly  meaKum 
from  base  to  apex  about  an  inch,  and  tniusvvrsuly  about  half  nii  inch.    It  it 

uodcd  below  by  tbc  crest  of  the  os  ptibis ;  above  by  a  wrk-8  of  curred  fibn* 
the  itOercclumnar,  which  pass  across  the  upper  angle  of  the  ring  so  as  to  iocreM 
itii  strength ;  and  on  either  side,  by  the  free  borders  of  the  aponeurosisy  vfaicb  ae 
called  the  Mhimnt  or  pillarg  0/  thf.  ring. 

The  external  pilUxr,  which,  at  the  wime  time,  \n  inferior  from  the  obltqnitrof 
ila  direction,  is  the  titrongcsl ;  it  is  formed  by  that  portion  of  I'onpart's  bgameat, 
which  is  inserted  into  the  spine  of  the  pubes;  it  is  curved  round  the  spermstk 
cord,  so  a^  to  form  a  kind  of  groove,  upon  which  it  rests. 

The  internal  or  superior  pHUir  ia  a  broad,  thin,  flat  band,  which  interlace*  vitk 
fellow  of  the  opposite  Bidi^  in  froiit  of  the  symphysis  pubis,  that  of  the  right 

e  being  supi;rficiui. 

The  external  iibdouiiunl  ring  gives  puaffiagc  to  the  spermatic  cord  in  the  mit, 
and  round  ligament  in  th«  femiilc;  it  U  much  larger  in  men  than  women  on 
account  of  iho  large  size  of  the  i«permalic  cord,  anil  hence  the  greater  irwiuenty 
of  inguinal  hernia  in  the  former  »ex. 

The  inlirrailurnjutr  jlhrea  are  a  aeries  of  curved  tendinoM  fibres,  which  arck 
across  the  lower  jiart  of  the  ajmneurostia  of  the  External  oblique.  They  hive 
received  their  name  from  stretching  across  between  the  two  pillars  of  the  external 
ring ;  they  increase  the  strength  of  the  membrane  which  bounds  the  upper  nn 
of  tliU  aperture,  and  prevent  the  divergence  of  the  pillars  from  one  another,  ThfT 
are  thicKest  below,  where  tlioy  are  connected  to  the  outer  third  of  Pouputi 
ligament,  and  taking  a  curvilmciir  course,  the  convexity  of  whivh  is  directed 
downwards,  are  inserted  into  the  linua  alba.  They  are  much  thicker  and  sirengcr 
at  the  outer  angle  of  the  cxtvniitl  rin<;  than  iutcrnully,  kikI  are  mon;  >trc<ngly 
developed  in  the  male  than  in  the  fcnuilu.  These  fibres  are  continuous  with  a  thii 
lasciu,  which  is  closely  connected  to  the  margins  of  the  external  ring,  and  li« 
received  the  u»mo  of  the  I'n'errolHmnar  or  extertutl  tpermatie  j'aseia ;  it  fonns  > 
tabular  prolongation  around  the  onter  surface  of  the  oord  and  testis,  and  indoMS 
them  in  a  diitlinct  Khoath.  The  sac  of  an  inguinal  hernia,  in  paasiiig  through  tlu 
external  abdominal  ring,  receives  an  inveatmout  from  the  intercoluinnar  fascia. 

The  finger  should  be  introduced  a  slight  distance  into  the  external  ring,  and,  if 
the  limb  is  extended  and  rotated  outwards,  the  aponeurosis  of  the  External  obltqnft 
together  with  the  iliac  jiortion  of  the  fascia  lata,  will  be  felt  to  become  icnsc,  and 
the  external  ring  mueh  ci^nlractcd;  if  the  limb  is.  oa  the  contniry,  flcx^il  upon 
the  pelvis  and  rotated  inwardi?,  this  aponeurosis  will  bocomc  hix,  and  tb^-  cxtcrol 
ring  jfufTieietitly  enlarged  to  admit  the  finger  with  oompArativ«  ease ;  heiwe  tho 
latter  ivosition  xhould  always  be  assumcl  in  cuscs  where  the  taxis  is  applied  for 
the  reduction  of  an  inguinal  hernia,  in  order  that  the  abdominal  walls  may  be  h 
much  relaxed  as  possible. 

Tbe  apouL'uronis  of  tlio  Rxlrmnl  oliliqnn  fihoiilrl  ho  rcmoTml  br  dividin);  It  acroM  in  tke  mV 
(lir«clion  OS  tlio  i>.\tPmn]  itipUion!i,  nml  rpHrrtinjt  it  outwnrdi :  Rrcut  roiv  i*  reqsiftle  In  te(<*Bli^ 
it  rrnm  tbo  nponcuro^is  ot  the  mundi!  bi-tiL'utb.  Thv  luwi-r  pnri  of  the  iBlerasl  i>bti')i»*  mod  tk 
4'mii!utcr  nrr  thrii  rxpdiii'il.  ti^u^'llii'r  Willi  llif  iu^uiTial  oinxl.  ohlch  otnlain*  tbc ffwivatk  cari 
(ti|C-  3ril|.  Thi-  tiKidc  uf  inm^rtinn  of  ronpnrl's  »d<)  Uimbcrnitl'g  ligiuncDl*  iato  Ibe  |i«be»lfcMU 
alho  lit!  t'juintaed 

Pouparff  Ugammt  or  the  crural  arch  extends  from  the  nuterior  superior  Jjrae 
of  the  ilium  to  the  s|iine  "f  the  pubes.  It  is  also  nitaehcd  to  the  pectintal  &» 
to  the  extout  of  about  an  inch,  forming  tiimbemat'a  ligament.    Its  geiiad 
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dirodioQ  is  cnrv«d  towstrdit  tlic  tliigh,  where  it  is  continuous  with  the  fascia  Into. 
lu  ouUir  hull'  '\»  roiiiKlcO,  obliquu  in  iu  diriKitioD.  and  coiitiDuou«  with  the  iliM ' 
faitcia.     Iti)  inner  half  grnduully  widens  nt  its  iittacltmcnt  to  the  pubes,  is  RMHre 
horizontal  ia  direction,  and  lie*  bcuvutli  the  sjwrmntic  cord. 

OimixTTiaft  liijaiiKnt  \n  that  jjortion  of  tim  uponvttroi^s  of  the  External  oblique 
"which  is  iiisorted  into  the  pectineal  line;  it  \»  tliin,  membranous  in  structure, 
triangular  in  shap^  the  ha^te  directeil  outwartU,  and  passes  upwards  aod  backwartls 
'beneath  the  spermatic  cord,  irom  the  spine  of  the  oa  pubis  to  the  pectineal  lim^  to 
the  extent  of  about  half  an  iuch. 

The  trianyiihr  liaavicnt  is  a  band  of  tendinous  fibres,  of  a  triaogolar  shape, 
irhich  ii*  c<>tiiiiiucd  Ironi  Poupart's  ligamcoi  at  iu  attachiui;iit  to  the  pectini-al  hn« 
upwards  and  inwards,  beneath  the  inusr  pillar  of  the  external  ring,  to  the  line*] 
alba. 

The  Internal ohlif/ue  muxle  has  already  been  described  (p.  288).    The  part  which 
is  now  exposed  is  partly  mu^iihtr  and  partly  teudinuus  in  alructure.    Those  fibrefi 
wbich  arise  from  the  outer  part  of  PouparlV  ligament  are  thin,  pale  in  color, 
curve  downwards,  and  terminate  ia  an  aponeurosis,  witich  passes  in  front  of  the  , 
Bectus  and  Pyrntuidalis  muscles,  to  be  inserted  into  the  crest  of  tbo  os  pubis  and 
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line,  to  the  extent  of  half  an  inch,  in  common  with  that  of  &e  Trans- 

.  miwcle,  forming  bv  their  junction  the  conjoinixl  tendon.     This  tendon  Is 

placed  immediately  behind Gimbemat's  ligament  and  the  external  abdominal  ring, 
and  serves  to  strengthen  what  would  otherwise  be  a  very  weak  point  in  the 
abdominal  wall.  When  the  pouch  of  inguinal  hernia  passes  directly  through  tbo 
external  ring,  forming  what  is  called  cfeVeci  in^ival  mnwi,  the  conjoiuod  tendon 
nsnally  forms  one  of  itx  coverings. 

The  VrtmaatcT  is  a  olender  muscular  fasciculus,  which  arises  from  the  middle  cf 
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Poupart's  ligament  at  tlio  inner  gidcof  the  Internal  obUaue,  being  oouDectcd  vid 
that  muscle,  and  also  owajibnally  with  tho  Trans^ersalia,  It  pausos  along  ibe 
outer  ado  of  tbc  Epcnnatic  cord,  dcsconild  with  it  tbrougli  the  external  ring  nmo 
the  front  and  sides  of  the  cord,  and  furrott  a  eericti  of  loops,  which  diffibr  id  tluct 
DCaa  and  leajfth  in  diRerciit  suhjvc-tx.  Thoiw  ut  the  upper  part  of  the  coid  an 
exceedingly  short,  but  thvy  bucume  in  sucuossion  lunirer  and  longer,  the  longol 
ruiichiug  down  us  Ion'  M  thu  tci^lk'lc,  wheru  a  few  Hrc  in^vrtc^  into  the  toniei 
^itginalis.  These  ]ooi)it  ftre  unitud  together  by  nrwlar  iissws.  and  form  a  thtii 
covering  over  the  coril,  ihe/iwa'nrmnfw/mCT.  The  fibres  ascend  along  (he  iww 
side  of  the  c^ord,  and  »re  inMcrted,  by  a  pniall  ]K>inIe(l  tendon,  into  thecreetof  Uk 
0.1  pubiii  and  front  of  the  sheath  of  Uie  Kectus  muscle. 

It  will  bo  obikirved,  that  the  origin  and  insertion  of  the  Cremaster  are  prewdf 
similar  with  iboaoof  the  lower  fibres  of  the  Internal  oblique.  TtiU&ctaSbMia 
easy  explanation  of  the  manner  in  which  the  testicle  and  oord  are  invested  by 
this  muscle.  At  an  early  period  of  ftetal  life,  the  testis  is  placed  at  the  loww 
and  hack  pnrt  of  the  abdomintd  cavity,  but.  during  its  descent  lowarils  tbc  scrotion, 
which  tnkcs  place  buforo  birth,  it  passes  beneath  the  Arched  bonier  of  the  Inteml 
oblique.  In  its  passage  beneath  this  tnusele  some  fibres  arc  derived  front  ih 
lower  piirt,  which  accompany  the  te«liclu  and  cord  into  the  iscrotum. 

It  oceasion.ilIy  happens  that  the  loop*  of  the  Creniajrter  surround  tbo  corf, 
some  lying  behind  a*  well  an  in  front.  It  i*  probable  tliat,  inid>T  th^s««  eirvua- 
Bianoea,  the  testis,  in  its  descent,  passed  through,  instead  of  beneath,  the  fibrei<f 
the  Internal  oblique. 

In  the  descent  of  an  oblique  ingtiinal  hernia,  which  takes  the  same  course  a) 
the  spermatic  cord,  the  Cremastcr  musclo  forms  one  of  its  coTerinea.  Thia  mnstle 
becomes  largely  developed  in  cases  of  hydrocele  and  ki^gs  ola  scrotal  beraai 
No  such  mu-sclc  e.\ists  in  the  female,  but  an  analogous  struuture  U  developed  in 
those  cases  where  nii  oblique  inguinal  hernia  deswuds  beneath  the  mui^gin  of  tin 
lutenuil  oblique. 

Th(!  loTi'mal  obliqno  (Itoultl  b«  dctarhi^l  fn>nl  Poiipsirl'i  llirnini'iit.  iir[urftlod  fTnm  the  Tna»- 
TOwulis  X-J  iLo  same  eslcul  as  ia  the  |in-riim»  iiiciKxcii*.  urn!  ivrtcctpd  iuwar<l«oo  to  tbc  (Walk of 
tUe  Roeins  Ifiir-  'i^^).  TIip  <:iieuiufl«xa  ilti  vesbclii.  whkli  ho  Iwtweca  Ihwe  two  roiuck*,  (om* 
TuluaMc  gniilc  to  tbtir  st-panition. 

The  TramviT»ali»  myxk  has  been  previously  described  {p.  2S4)t  Its  lover  pat 
is  partly  fleshy  and  partly  tendinous  iu  structure;  this  portion  ariaeis  from  the 
outer  third  of  I\in]iJinV  ligament,  and  arching  downwards  and  inwards  over  the 
oord,  terminate;!!  iu  an  aponeuroHisi,  whteb  is  inserted  into  the  ]inca  alba,  tbeeretl 
of  the  pul>t>.s  and  into  the  pectineal  line  to  the  extent  of  an  inch,  forming  toeete 
with  the  Internal  oblique,  the  conjoined  tendon.  Between  tlie  lower  borucr  of 
thia  muscle  and  Poupart'a  ligament,  a  space  Li  left  in  which  ia  seen  the  &ni 
transversalis. 

l^ts  ingiihial  or  spfrmacic  mnal  contains  the  spermatic  cord  in  the  mal^and 
the  round  ligament  in  the  feniale.  It  is  an  oblique  canal,  almut  an  inch  nJid  I 
half  iu  length,  direet<.'<i  downwurds  and  inwards,  and  placed  parallel  with,  ami 
a  Ultle  above,  I'oupart's  ligament.  It  comiiiunicalud,  above,  with  the  cavilr  of 
the  al)domen,  by  means  of  the  internal  tLbdominal  ring,  which  is  the  point  wIkr 
tlie  cord  enters  the  spermatic  canal ;  and  terminates,  below,  at  the  external  riD^ 
It  is  bounded,  in  front,  by  the  integument,  the  sunertleial  fa±<c'ia,  and  by  lb»<KB- 
nearosis  of  llie  External  oblique  throughout  its  wnole  length,  and  by  the  !  ' 

oblique  for  its  outer  third;   Wliind,  by  the  conjoined  tendon  of  the  1. 
oblique  and  Transvers.ali.'i.  the  triangular  ligament,  transversalis  fascia,  mui  iJ» 
fiub-peritoneal  fat  and  peritoneum;  above,  liy  the  arched  fibres  of  the  Inlenial 
oblique  and  Transversalis;  below,  by  the  union  of  the  fascia  tranavemalii  wit^ 
Pouparl's  lignineiit.     Thnt  form  of  protrusion  in  which  the  intestine  follows  tha 

iurs«  of  ihi;  spcrnmtiu  cord  along  the  »]JcrmuUe  canal,  m  ciUlod  oitUjue  inymmU 
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Tlw  /iMcia  /ranweraafe  is  a  tbin  aponeurotic  mcmlirane,  which  lies  betwMa  i 
the  inni?P  surface  of  the  Transvcrwilia  musolu  uod  tbo  pcritoocum.     It  iorraa  part' 
of  llie  general  layer  of  fascia  whith  lines  the  interior  of  the  abdomlDal  and  jielvtc 
Cftvitif.s  and  is  directly  couiinuoua  with  the  iliac  and  pelvic  iaaoiso. 

In  the  inguinal  region,  the  transver3ali.i  tiiM-ia  is  thick  and  deiu>e  in  Blructurcv 
(Uid  joined  ny  tihras  from  the  aponeurosis  of  the  Tranxversalis ;   but  it  bt-coinia 
thin  and  cellular  a»  it  a.scend.i  to  the  Diaphragm.     Ilelow,  it  liaa  Uiu  -foUowingi 
attacbmenta:  external  to  the  femoral  vessels,  it  is  wnnecltil  lo  the  posterior  margin  [ 
of  Poupart'a  ligament,  and  ia  there  continuous  with  the  iliac  faitcia;   internal  tO' 
these  vcascU  it  i»  tbin,  and  attached  to  the  pubes  and  pectineal  line,  behind  the 
oonjotucd  tendon,  with  which  it  ia  united ;  and,  corresponding  to  the  point  where 
the  ffinoral  ve*«Is  pass  into  the  thigh,  this  Jhscia  aesccnds  iu  front  of  thorn, 
forming  llie  anterior  wall  of  the  crural  Mhcatb. 

¥ig.  3«2.— Inguinal  Ilnmi.i,  iliowiuu  thMTrftniiT»naliaUii»c1>9,  tboTniutiTenaUii  Fwtiis,  aud  t)i« 
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he  Tntemal  Aldominal  riny  is  eituatod  in  the  transveraalia  &tciA.  midway 
between  the  anterior  superior  spine  of  the  ilium  and  the  spine  of  the  pubes,  and 
shout  half  an  iucb  above  Poupart's  lignincnt.  It  ls  of  un  oval  form,  the  extrcrai- 
tiea  of  the  oval  directed  upwari1«  and  downwiird»,  varies  in  size  in  different 
subjeeta,  and  i»  much  larger  in  the  male  ihan  the  feinnlc.  It  is  bounded,  above, 
by  the  arched  fibres  of  the  Transversalis  nmsclc,  and,  internally,  by  the  ej'igiistric 
vessel.<.  It  trun-sniits  the  spermatic  cord  in  the  male,  and  the  mund  lijninK-nt  in 
the  fHiiiiile ;  and  from  its  circumference,  a  thin,  funnel-shaped  membrane,  the 
inlVindibuliforra  or  Irausvorsalia  fascia  is  continued  round  the  cord  and  teetia, 
inolostng  them  in  a  distinct  tmuch.  When  the  snc  of  an  oblique  inguinal  hernia 
passes  tarough  the  internal  ring,  the  transvcraalis  fascia  forms  ouo  of  ita 
coverings. 

Between  the  transversalis  fascia  and  the  peritoneum  ia  a  quantity  of  looeo 
areolar  tissue.    In  some  subjects  it  is  of  considerable  thickness,  and  loaded  with  ■ 
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[adipose  tissae.    Opposite  tlie  internal  ring  H  is  cootjoaed  round  the  nr&ct  c( 

I  the  cord,  forming  lor  it  a  loose  sheath. 

TLe  fpiyaslric  arlery  bears  a  very  important  relation  to  the  intenial  abdomiai! 

I  riag.  This  vcstwl  lies  bL-twocn  the  transversalia  &scia  and  pentoncura,  and  yuan 
obliquely  npwsrds  and  iuwanU,  trom  its  origin  from  the  external  iliac;  to  the 
margin  of  the  shoath  of  the  Itcct  us  muscle.  In  this  course,  it  liea  along  the  lava 
and  inner  margin  of  the  inlcnial  rin^  and  beneath  the  commenocment  ef  tbe 
irmatic  cord,  the  vua  defereos  earring  round  it  as  it  posses  from  the  nng  imo 
pelvis. 
The  /jcn'towim,  corresponding  to  the  inner  surface  of  the  internal  ring,pit- 
sents  H  wdl-iiinrlced  depression,  the  depth  of  which  varies  in  diflereni  eiib}«t& 
A  tliiii  (Ibiiiii!*  band  la  continued  from  it  along  the  front  of  the  cord,  for  avanaUe 
diidanee,  and  befiomes  ultiinatoly  lost.  Thi«  is  the  remains  of  the  pouch  of 
peritoneum  which,  in  the  fottus,  aocompaniett  the  cord  and  teMi^  into  the  wrotna 
the  obliteration  of  which  commences  .loon  after  birth.  In  8ome  ca.'teit,  the  (ibroa 
band  can  only  be  traced  a  short  diiitance ;  but  occasionally  il  may  be  followed,  a 
a  fine  cord,  as  far  a.s  the  upper  end  of  the  tunica  vaginalis.  Sometimes  the  tibt 
of  peritoneum  is  only  closed  at  intervals,  and  presents  a  sacculated  appeatsnM; 
of  a  single  pouch  tnay  extend  along  the  whole  length  of  the  cord,  whicD  may  U 
closed  above;  or  the  -poadt  may  1^  directly  continuous  with  the  pcntoncum bf 
an  opening  at  'm  upper  paru 


Inquinaz.  Hernia, 

Inpuinal  Ilemia  includes  that  form  of  protrusion  which  makes  its  way  thronEli 
the  abdomen  in  the  inguinal  region. 

There  arc  two  prlucipal  varieties  of  inguinal  hemia :  external  or  oblique,  wi 
internal  or  direct, 

Extrmal  or  oMiqve  inguindt  hernia,  tbc  most  frequent  of  tte  two,  is  that  (nrm 
prolriision  which  luke-s  the  same  course  ns  the  spermatic  cord.     It  is  dlW 
\al,  from  the  neck  of  the  sao  being  ou  the  outer  or  iliae  side  of  th«  epigsdne 

y. 

JflttlFnal  or  direrl  ingitinal  hernia  \»  that  form  of  protrusion  which  dow  BOt 
>Tl6w  the  »nme  cour.^o  aa  the  cord,  but  ])rotrudca  through  the  abdominal  wall  08 
the  inner  or  pubic  side  of  the  epigaatric  artery. 


OBLigrs  I:iouiNAL  Hsbxia. 

In  Oblique  Inguinal  Hernia,  the  inte-itine  escapes  from  the  abdominal  cavin'il 
the  intornal  ring,  pushing  before  it  a  pouch  of  peritoneum,  which  forma  the  Iieniil 
sac.  Ah  it  enters  the  inguinal  canal,  it  receives  an  investment  Irom  the  subsenNi 
areolar  tissue,  and  is  inclosed  in  the  infundibuliform  process  of  the  transveni& 
fiiscia.  Id  passing  along  the  inguinal  canal,  it  displaces  upwards  the  arched  fibni 
of  the  Transversalis  and  Internal  obliciue  muscles,  and  is  surrounded  by  the  fibw 
of  the  Crcmaslcr.  It  then  piisses  along  the  front  of  the  cord,  and  escapes  from 
;  the  inguinal  eaiml  at  the  external  ring,  receiving  an  investment  fVom  llic  ifiter- 
columnar  fascia.  Lii-ttlv,  it  descends  into  the  scrotum,  receiving  ooveringx  bim 
[the  superflcial  fascia  and  the  integument. 

The  various  coverings  of  this  form  of  hernia,  after  It  has  passed  througli  dt 

'external  ring,  are,  from  without  inwards,  the  integument  superficial  &ftcia,  inter- 

Dolumnar  fascia,  Cremaj^er  muscle,  traosversalis  &scia,  subecrous  cellular  doa^ 

and  peritoneum. 

This  form  of  hernia  lies  in  fVont  of  the  vessels  of  the  spermatic  cord,  and 

t«oUlom  cxtencU  below  the  testis,  on  account  of  the  intimate  adhesioQS  of  tbcoonr- 

I  inm  of  the  oord  to  the  tunica  vaginalis. 

The  aeat  of  strkture  in  oblique  inguinni  hernia  is  either  at  the  external  ring,  in 
[the  inguinal  canal,  caused  by  the  fibre«  of  the  Internal  oblique  or  Traasvci«& 
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or  at  the  internal  ring;  more  frequently  in  the  latter  situation.  If  it  is  situated  at 
the  external  ring,  the  division  of  a  few  fibres  at  one  point  of  its  circumference  is 
all  that  is  necessary  for  the  replacement  of  the  hernia.  If  in  the  inguinal  canal, 
or  at  the  internal  ring,  it  will  be  necessary  to  divide  the  aponeurosis  of  the  Ex- 
ternal oblique  so  as  to  lay  open  the  inguinal  canal.  In  dividing  the  stricture, 
the  direction  of  the  incision  should  be  directly  upwards. 

When  the  intestine  passes  along  the  spermatic  canal,  and  racapea  from  the 
external  ring  into  the  scrotum,  it  is  called  common  oblique  inguinal  or  scrotal  hernia. 
If  the  'intestine  does  not  escape  from  the  external  ring,  but  is  retained  in  the 
inguinal  canal,  it  is  called  incomplete  inguinal  hernia  or  bubonocele.  In  each  of 
these  cases,  the  coverings  which  invest  it  will  depend  upon  the  extent  to  which 
it  descends  in  the  inguinal  canal. 

There  are  two  other  varieties  of  oblique  inguinal  hernia : — the  congenital  and 
iufaotile. 

Congenital  hernia  is  liable  to  occur  in  those  cases  where  the  pouch  of  perito- 
neum which  accompanies  the  cord  and  testis  in  its  descent  in  the  fcetus  remains 
unclosed,  and  communicates  directly  with  the  peritoneum.  The  intestine  descends 
along  this  pouch  into  the  cavity  of  the  tunica  vaginalis,  and  lies  in  contact  with 
the  testis.  This  form  of  hernia  has  no  proper  sac,  being  contained  within  the 
tunica  vaginalis. 

In  in/anlile  hernia,  the  hernial  sac  descends  along  the  inguinal  canal  into  the 
scrotum,  behind  the  pouch  of  peritoneum  which  accompanies  the  cord  and  testis 
into  the  same  part.  The  abdominal  aperture  of  this  pouch  is  closed,  but  the 
portion  contained  in  the  inguinal  canal  remains  unobliterated.  The  hernial  sac 
IS  consequently  invested,  more  or  less  completely,  by  the  posterior  layer  of  the 
tunica  vaginalis,  from  which  it  is^separated  by  a  little  loose  areolar  tissue ;  so  that 
in  operating  upon  this  variety  of  hernia,  three  layers  of  peritoneum  would  require 
division,  the  first  and  second  being  the  layers  of  the  tunica  vaginalis,  the  third 
the  anterior  layer  of  the  hernial  sac. 

DiEECT  Inguinal  Heenia. 

In  Direct  Inguinal  Hernia,  the  protrusion  makes  its  way  through  some  part  of 
the  abdominal  wall  internal  to  the  epigastric  artery,  and  passes  directly  through 
the  abdominal  parietes  and  external  ring.  At  the  lower  part  of  the  abdominal 
wall  is  a  triangular  space  (Hesselbach's  triangle),  bounded,  externally,  by  tho 
epigastric  artery ;  internally,  by  the  margin  of  the  Rectus  muscle ;  below,  by 
Poupart'a  ligament.  The  conjoined  tendon  is  stretehed  across  the  inner  two- 
thirus  of  this  space,  the  remaining  portion  of  the  space  being  filled  in  by  the 
transversal  is  fascia. 

In  some  cases  [more  often,  perhaps,  than  ia  generally  supposed],  the  hernial 
protrusion  escapes  from  the  abdomen  on  the  outer  side  of  the  conjoined  tendon, 
pushing  before  it  the  peritoneum,  the  subserous  cellular  tissue,  and  the  transver- 
aalis  fitscia.  It  then  enters  the  inguinal  canal,  passing  along  nearly  its  whole 
length,  and  finally  emerges  from  the  external  ring,  receiving  an  investment  from 
the  intercolumnar  fascia.  The  coverings  of  this  form  of  hernia  are  precisely 
simitar  to  those  investing  the  oblique  form  of  protrusion. 

In  other  cases,  and  this  is  the  more  frequent  variety,  the  intestine  is  either 
forced  through  the  .fibres  of  the  conjoined  tendon,  or  the  tendon  is  gradually  dis- 
tended in  Iront  of  it,  so  as  to  form  a  complete  investment  for  it.  The  intestine 
then  enters  the  lower  end  of  the  inguinal  canal,  escapes  at  the  external  ring,  lying 
on  the  inner  side  of  the  cord,  and  receives  additional  coverings  from  the  super- 
ficial fascia  and  the  integument.  This  form  of  hernia  has  the  same  coverings  as 
the  oblique  variety,  excepting  that  the  conjoined  tendon  is  substituted  for  the 
Cremaster,  and  the  infundibulifonn  fascia  is  replaced  by  a  part  of  the  general 
fascia  transversalis. 

The  aeal  of  stricture  in  both  varieties  of  direct  hernia  is  most  frequently  at  the 


T«« 


SUBOICAL  ANATOMY  OF  FEMORAL  HERXIA. 


I 


ii«ck  of  tbo  sac,  or  at  tbo  externa]  rin^.  In  titftt  form  of  hcmiu  wfaicb  iKrrforatfis 
the  contained  tendon,  it  not  unlrixiuciiily  occurs  ut  the  edgue  of  ll>c  fiiu^un-  tliruugb 
vrhich  the  ^t  ]i:i$.s(^'6.  In  dividing  the  stricture  the  iocisioa  should  in  nil  cuei 
be  dirwctcd  upwanb. 

If  tins  httniittl  protrtisinn  pM^es  into  the  inguinnl  canal,  but  doe»  »nt  cecspe 
from  tho  cxtcnuil  alxloiriinal  ring,  it  foim.')  what  im  calltnl  inmmpldc  tltn^t  furma. 
Thii)  form  of  hernia  is  usually  of  small  sizev  and,  in  corpulent  persoiu,  vury  dilE- 
cult  of  detention. 

Direct  inguinal  hernia  is  of  much  tees  frequent  occurrence  than  the  oblti]iiev 
their  comparative  frequency  being,  aecording  to  Cloquel,  as  one  to  five.  It  oocaiy 
ht  more  tiw^uently  in  men  than  women,  on  account  of  the  lar^r  size  of  the 
external  nng  lu  the  former  sex.  It  dinbrx  from  the  oblique  in  itu  smaller  size 
and  globulfur  form,  dependent  mo»t  probably  on  tltc  nMistancc  oflvred  to  its  prx>- 
greaa  by  the  tran-iversails  fjLxroia  and  conjoined  tendon.  It  dilTer*  also  in  ixx  poa- 
tion,  Ixting  placed  over  the  pitbes,  and  not  in  the  eourxe  of  the  in<;niiial  caiuU. 
The  epigaiftric  artery  runs  along  the  outer  or  iliac  side  of  the  iwek  of'  tin-  sac,  and 
the  spermatic  cord  along  its  external  and  poulerior  side,  not  directly  behind  it,  u 
in  oblique  inguinal  hernia. 


SURGICAL  AXATOMT  OF  FEMORAL  HERKIA. 

I>i*tcct{r,n  (dg.  3S3).  Tliv  disseclioa  ot  llic  parts  comprlsei]  in  tbo  uaninmT  of  fciuonil 
BhouM  be  pcrfonneil,  ifjiofsible.  npoii  *  rcmnk  siibjf^cl  fr^c  fri.m  fui.  Thf  siil'jwl  f'hvolij  Ik 
upnn  it*  buck  ;  n  blnck  it  Unt  |>Inc(!il  nndi-r  the  pelvjii,  Ihr  ihiffh  rviricil.  jiIkI  Ibi'  kiMv  ulijchil; 
bent,  unci  n-iuinotl  in  Uiis  pinttion.  An  iacision  xliciuld  ibi-o  be  nimlr-  Imtn  ihi.-  nnirtior  mprrior 
Bpiuiius  [iruct'ss  uf  tht-  ilium  iik^ij;  Pouiitir(*K  l)^u[iii>ul  lu  tliP  s<,'iu|jhy3U  pubis :  u  rtuikI  iaciaitili 
snciiiM  bi?  carried  I r:iiiri Tersely  u^toihiii  Ini^  lliit-h  iiboat  six  incWs  hen«atli  thi.'  iin>i-«diagT  ttd 
these  arc  to  he  c'lnooMrd  lojn'tli'T  by  a  vppiical  oiw  curried  nlotif  the  inner  aioc  i>f  the  ibi^ 
Thi^ic^  RrTf ml  inri^ion*  nhoiild  divtdi-  merelj' ihc  intcgnmrat ;  this  i«  to  borcfi«ctcd  outwtrai. 
when  lh<i  Bupcrliciul  Wriu  will  bu  KtpuKCil 

Hie  anjvrfiriat  ftuda  at  the  upper  part  of  the  thigh  oonn^tx  of  two  Inrni, 
between  which  are  found  the  cutaneous  vea-wU  and  nerves,  and  numerous  lym- 
phatic glaiuUi. 

The  fluperlicial  layer  ia  a  thick  and  den^e  cellulo-fihroufi  membrane,  in  the  ma&im 
of  which  1^  found  a  considcrahlo  amount  of  adipose  tlseue,  which  varies  in  quantit; 
in  difl'ercnt  siibjocis;  this  layer  may  be  traced  upwards  over  Ponparta  ligament 
to  be  coutiuuouti  with  tho  superticial  fascia  of  the  abdomen ;  n-hili^t  below,  and  on 
the  inner  and  outer  sides  of  the  limb,  it  iii  eoulinuous  with  the  supcrliciai  iiscii 
covering  tho  rest  of  the  thigh. 

Thin  luyiT  should  he  ilctai^hfd  by  ilividioir  it  oerojw  in  1jii>  »nmt'  dirvctioQ  a«  tbn  tsVnvi 
Inc|jiioD«  :  ils  rt'iuoviil  will  lie  fyifililalt'd  by  tnmmcridug  at  till"  loiTtr  nnil  ionrr  aoylr  of  tk» 
tpoee.  d^lai-luD^'  It  nl  ffr^I  from  \\\<f  frunt  uf  tli^  iulortial  Hn{<hi.>iious  t^Id.  bs<1  dtWMtinf  II  af 
from  the  unlrrinr  anrfnc^  if  ihi'  vfi^ai-l  nnd  iu  hrftnehes  ;  it  Klionld  ihen  be  frlWtiHi  o<il«ai4ft 
in  tho  autnc  mutincr  bu  the  inlrtliinicnt.  The  ciitnnroiiit  vnncl*  nnd  nrrvri,  nni]  rupfrfical 
IDKuLnat  (fliiniin.  an  thi-n  i-xposril,  lyitiff  upnn  the  din>p  luyrr  of  naiH-rGeinl  fweia.  Tmm  M 
the  inlerniU  «Hpheuou»  veiu,  auJ  ihc^  luperlicinl  epijniilric,  jupprfiriai  cin-'iuiillexa  illL  noil  lipH^ 
ficial  puclin  veMirls.  ta  well  at  uumuruiu  Ijiuphutics  tuc«Diliui{  wuli  tliv  sapkeiMMn  vcia  l«  At 
fniniinnl  gluods. 

Tho  iM(rri)a?i«pAeM(Mtt  twm  isn  vcsgcl  ofconsidenible  8i»e,  which  ascends ohliqudy 
upward*  along  the  inner  side  of  the  thigh,  below  Poupart'a  ligament  U  tMS*" 
through  the  saphenous  opening  in  the  fai«cta  lata  to  terminate  in  the  femoral  vrin. 
This  veA<el  is  accompanie'l  hy  numerous  lymphatics,  which  return  the  lympk 
from  the  dorsum  of  tnc  foot  and  inner  aide  of  the  log  and  thigh ;  they  termiottt 
in  the  inguiiiul  glands,  which  surround  the  saphenous  opening.  Couvergii^ 
towanhi  the  same  point  are  tho  superficial  epigastric  \'C8»eis,  which  ran  aonM 
Poupart's  ligament,  obliquely  upwards  and  inward^  to  the  lower  part  of  die 
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abdomea;  the  ciroumflexa  ilii  vesscla  pass  obliquely  outwanl*  along  FonpAtt's 
ligameDt  to  the  crcsl  o{  tbi?  ilium ;  aud  tbv  t^Miturtiuial  extoniiil  pucUc  vesiMl*  pASS 
in vards  to  tbo  periacai  aad  Hcrotul  re^^otu.  Thv«e  ve«teU  supply  ilie  subouUuKous 
areolar  tissue  aad  th«  inlegtmient,  and  are  accompanied  by  uumerouii  lympbstio 
ranels;  which  return  the  lymph  from  the  itiuiie  parts  to  the  inguinal  glandit. 

The  superficial  ingwiuit  glanib  are  arrungvd  in  two  gTx>uiw.  one  of  which  is 
dispoiwxl  parallel  with  Foupart'8  ligmnent ;  the  other  is  placed  below  this  ligament, 
surrounding  the  termination  of  thu  Kiphenoas  vein,  and  following  (occasionally) 
the  courso  of  this  vessel  a  short  distance  along  the  thigh.  The  upper  chain 
receives  tbo  lymphatic  vessels  from  the  penis^  Ecrolum,  lower  part  of  the  abdomen. 
pcriDeum,  anu  bullock;  the  lower  chain  rooeivcs  the  lymphatic  veasela  firom  the 
lower  extremity. 

Xbe  iKTvta  supplying  the  integument  of  this  region  are  derived  from  the  ilio- 

FJg.  383.— Femoral  llvmia.    SupcrHoisl  DisacolioD. 
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inguinnl,  the  gentto-crural,  and  anterior  crural.    The  ilio-tnguinal  nerve  niav  be 
I  found  on  the  inner  aide  of  the  intemul  saplicnous  vein,  the  terminal  branch  of  the 

genito-crural  nerve  outside  the  vein,  and  the  middle  and  external  cutaneous  nerves 

more  external. 

The  deep  layer  of  RUperllcial  fiuicin  iihould  ho  divided  in  the  earns  direction 
'  an  the  external  inoixion.'s  and  separated  from  the  fascia  lata;  this  is  easily  efieotcd, 

troxa  il»  extreme  thinnesii.     It  is  a  lliin  hut  deni«e  membrane,  placed  beneath  the 
I  gabcutaneoua  vesaels  and  nerves,  and  upon  the  surface  of  the  fascia  lata.     It  is 
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iotimJituly  adhertfut  above  to  the  lover  margin  of  Ponpart's  lisameat, 
one  iuuh  btilow  tlii»  ligaiiiiMit  twvurs  the  F^aplteocnts  opeaing  lo  tbe  Cum  I 
is  cIiHieEy  united  to  iu  circumfLTcuco,  und  is  coDnvctcd  to  tbe  Bboitb  uf 
femoral  retueU  corre^tponding  tu  iti!  uodur  surfucc.  Tbv  portion  of  fsscui  com 
tliis  nnerture  is  perfnratetl  by  tli«  inlcntul  eupbiMious  vein,  and  by  numcrtnu  bb 
ve:<«.fLs  and  lymphatics;  hence  it  has  buvn  tonncd.  from  iltt  sicvc-likc  appeun 
tlie  crihri/onn  fatcia.  A  femonil  livitiia,  in  |iiissing  through  the  sapfaeooiu  eji 
iiur,  receives  the  cribril'orm  fasijia  as  one  of  its  oovcringis.  , 

The  deep  layer  of  superficial  fa-scia,  together  with  the  cribriform  raacia,blt 
been  removed,  the  fascia  lata  \s  exposed. 

The  Fascia  Lata,  already  described  (p.  828)^  \9  a  dense  Rbroas  apoDevni 
vbich  forma  a  uniform  investment  for  the  whole  of  this  region  of  the  linh.  i 
the  upper  and  inner  part  of  the  thigh,  a  laiigB  oval-ahaped  aperture  is  obetrftrf' 
it:  it  transmits  the  intcriiiil  liuphctious  vein  and  other  small  Tessels,  and  it  oS 
tJic  sapiiciwua  opcniny.    la  order  the  moro  correctly  lo  consider  th«  model 


Ffg.  384.— Fviaonl  J]«niJk,  thowlug  f  juoi*  Lata  RBd  SapbcDoiB  Pp«niiit 


formation  of  this  aperture,  the  faacia  lata  in  this  part  of  the  thigh  is  de 
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consisting  of  two  portions,  an  ilLoc  portion  and  a  pubic  portion.  jj 

The  iltac  portion  of  the  fascia  lata  i*  situated  on  the  outer  sid<i  of  the  ta^V^ 
opening,  covering  the  outer  surfaco  of  the  t^artorius,  tbe  Bcctus,  and  the  IV 
and  Iliacus  musciea.  It  is  altachdl  o^tl■^llftlIy  to  the  crest  of  the  ilium  Mii 
anterior  superior  spine,  to  the  wtiulc  Ivnffth  of  I'miparl's  ligament  as  Gir  inten* 
as  the  spine  of  the  pubcx,  and  to  the  jiectineal  lino  in  cotui"^'^"  ^^  ^""^ 
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nat'3  ligamenti  where  it  becomeB  continuous  with  the  pubic  portion.  From  the 
spine  of  the  puhes,  it  is  reflected  downwards  and  outwards,  forming  an  arched 
margin,  the  outer  boundary  {superior  comn)  of  the  saphenous  opening,  Tbia  ia 
sometimes  called  the  /aki/orm  process  of  the  fascia  lata  or  femoral  ligament  of 
Hey;  it  overlies,  and  is  adherent  to  the  sheath  of  the  femoral  vessels  beneath; 
to  Its  edge  is  attached  the  cribriform  fascia,  and  it  is  continuous  below  with  the 
pubic  portion  of  the  fascia  lata  by  a  well-defined  curved  margin. 

The  pubic  portion  of  the  fascia  lata  is  situated  at  the  inner  side  of  the  saphe- 
nous opeoiug ;  at  the  lower  margin  of  this  aperture,  it  is  continuous  with  the  iliac 
portion;  traced  npwards,  it  covers  the  surface  of  the  Peofineus,  Adductor  longus, 
and  Gracilis  muscles ;  and  passing  behind  the  sheath  of  the  femoral  vessel^  to 
which  it  is  closely  united,  is  continuous  with  the  sheath  of  the  Psoas  and  Iliacus 
muscles,  and  is  finally  lost  in  the  fibrous  capsule  of  the  hip-joint.  This  fascia  is 
attached  above  to  the  pectineal  line,  and  internally  to  the  margin  of  the  pubic 
arch.  It  may  be  observed  from  this  description,  that  the  iliac  portion  of  the 
&8cia  lata  passes  in  front  of  the  femoral  vessels,  the  pubic  portion  behind  them; 
an  apparent  aperture  consequently  exists  between  the  two,  through  which  the 
internal  saphenous  joins  the  femoral  vein. 

The  Saphenous  Opening  is  an  oval-shaped  aperture,  measuring  about  an  inch 
and  a  half  in  length,  and  half  an  inch  in  width.  It  is  situated  at  the  upper  and 
inner  part  of  the  thigh,  below  Poupart's  ligament,  on  the  pubic  side  of  its  centre, 
and  is  directed  obliquely  downwards  and  outwards. 

Its  outer  margin  is  of  a  semilunar  form,  thin,  strong,  sharply  defined,  and  lies 
on  a  plane  considerably  anterior  to  the  inner  margin.  If  this  edge  is  traced 
upwards,  it  will  be  seen  to  form  a  curved  elongated  process  or  cornu,  the  superior 
coma  oT  falciform  process  of  Bums,  which  ascends  in  front  of  the  femoral  vessels, 
and  curving  inwards  is  attached  to  Poupart's  ligament  and  to  the  spine  of  the 

Subis  and  pectineal  line,  where  it  is  continuous  with  the  pubic  portion.  If  traced 
ownwards,  it  is  found  continuous  with  another  curved  margin,  the  concavity  of 
which  is  directed  upwards  and  inwards;  this  is  the  inferior  cornu  of  the  saphenous 
opening,  and  is  blended  with  the  pubic  portion  of  the  fascia  lata  covering  the 
Pectineus  muscle. 

The  inner  doundary  of  the  opening  is  on  a  plane  posterior  to  the  outer  margin, 
and  behind  the  level  of  the  femoral  vessels;  it  iamuch  lessprorninent  and  defined 
than  the  outer,  from  being  stretched  over  the  subjacent  Pectineus  muscle.  It 
is  through  the  saphenous  opening  that  a  femoral  hernia  passes  after  descending 
along  the  crural  canal. 

If  the  finger  is  introduced  into  the  saphenous  opening  while  the  limb  is  moved 
in  different  directions,  the  aperture  will  be  found  to  be  greatly  constricted  on 
extending  the  limb,  or  rotating  it  outwards,  and  to  be  relaxed  on  flexing  the  limb 
and  inverting  it :  hence  the  necessity  of  placing  the  limb  in  the  latter  position  in 
employing  the  taxis  for  the  reduction  of  a  femoral  hernia. 

The  iliac  portion  of  the  fucia  lata,  together  with  its  falciform  process,  ihnuld  now  be  rcmoTed, 
hy  detaching  it  from  the  lower  margin  of  Poapart's  ligament,  carefully  di^scciiDg  it  from  tho 
Rabjaceat  stmcturcs.  and  turning  it  aside,  when  the  sheath  of  the  femoral  vesaela  is  exposed 
deacending  beneath  Poupart's  ligament  (Gg.  385). 

The  Orural  Arch  or  Pouparfs  Ligament  is  the  lower  border  of  the  aponeurosis 
of  the  External  oblique  muscle,  which  stretches  across  between  the  anterior  supe- 
rior spine  of  the  ilium  to  the  spine  of  the  os  pubis  and  pectineal  line ;  the  portion 
corresponding  to  the  latter  insertion  is  called  Oimbemal's  ligament.  Its  direction 
ia  curved  downwards  towards  the  thigh ;  its  outer  half  being  oblique,  its  inner  half 
nearly  horizontal.  Nearly  tho  whole  of  the  space  included  between  the  crural 
arch  and  innominate  bone  is  filled  in  by  the  parts  which  descend  from  the  abdo- 
men into  the  thigh.  The  outer  half  of^  this  space  is  occupied  by  the  Iliacus  and 
Fsoa^  muscles,  together  with  the  external  cutaneous  and  anterior  crural  nerves. 
The  pubic  side  of  the  space  is  occupied  by  the  femoral  vessels  included  in  their 
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ehcittli,  a  small  oval-sfaapCfl  interval  existing  between  the  Temoral  tc 
iancr  wall  of  the  slieotfa,  which  is  occnpiod  merely  hj  «  Hdlo  loose  mrtnl 
and  occasionally  a  smali  lytii]iliutic  ^lund ;  this  Ix  tho  cmiml  cutial.  alonj^ 
portion  of  gut  dcsMndrt  in  foiuural  licrDia. 

Qimbrrnata  Liyament  (fig.  886i  18  thai  part  of  the  apoocuroids  of  tie] 
oblique  muscle,  which  is  reflected  doirnw&nU  and  ouin-anl^  lo  Ike  iiu  ' 
tlio  jxictiiical  lino  of  the  os  pubiK.     It  is  about  an  incb  in  length,  lar 
tnalu  tbuu  lu  the  female,  almost  horizontal  in  direction  in  the  erect 
of  a  triangular  form,  the  base  diret-ted  outwards.     Its  ha»e  or  out«r 
coacave^  tbin  and  sharp,  lica  in  contact  with  tlic  crural  sheath,  and  is  M 
the  pubic  portion  uf  the  fascia  lalu.     lis  apex  corresponds  to  the  spine  of  I 
ItB  posterior  muryin  \s  attached  to  the  pectineal  line.     lie  anUrior  mu 
tinuoufl  with  Poupart'a  ligament. 


Fig.  3£Ji.— F«inon1  Ilvmb;  IIUo  Pwrtion  of  FmbI*  LsU  Ii.itIr;  \»*n  maot*A,  i 
UliMll'  or  Fniwnl  Vvwrl*  suit  Fvaioisl  Canal  axpinvd. 
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Ontral  Sheaih.  If  Ponpart'a  ligament  is  divided,  tbe  femoral  or  eronl  I 
mar  bo  demonstrated  as  a  continuation  downwards  of  the  fascUa  ifaat  b 
abuomcD,  the  transvcrsalia  fascia  passing  down  in  front  of  tbe  femoral  va 
the  iliac  ftiAcia  desoending  befaino  them;  these  foscing  an:  dirccttr  oDOtiwK 
th«  iliac  side  of  the  femoral  artery,  but  a  small  space  exists  between  ^  fr 
vein  and  the  point  where  they  art;  oontinuoiu  on  tbe  pubio  side  of  tfau ' 
which  constituted  the  femoral  or  crural  canal.    Th«  femoral  aboaih  m  c 
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sdherent  to  the  coDtained  vessels  about  an  incb  below  the  aapbenoua  opening, 
becoming  blended  with  the  areolar  sheath  of  the  vessels,  but  opposite  Poupart's 
ligament  it  is  tnuch  larger  than  is  required  to  contain  them;  hence  the  funnel- 
Bfaaped  form  which  it  presents.  The  outer  border  of  the  sheath  is  perforated  by 
tbe  genito-crural  nerve.  Its  inner  border  is  pierced  by  the  internal  saphenous  vein, 
and  numerous  lymphatic  vessels.  In  front  it  is  covered  by  the  iliac  portion  of  the 
&scia  lata ;  and,  behind  it,  is  the  pubic  portion  of  the  same  fascia. 

Dtep  Crural  Arch.  Passing  across  the  front  of  the  crural  sheath,  and  closely 
connected  with  it,-  is  a  thickened  band  of  fibres,  called  the  deep  crural  arch.  It 
is  apparently  a  thickening  of  the  fascia  transversalis,  joined  externally  to  the 
centre  of  Poupart's  ligament,  and  arching  across  the  front  of  the  crural  sheath, 
to  be  inserted  by  a  broad  attachment  into  the  pectineal  line,  behind  the  conjoined 
tendon.  In  some  subjects,  this  structure  is  not  very  prominently  marked,  and  not 
unfrequently  it  is  altogether  wanting. 

K  tbe  anterior  wall  of  the  aheath  is  removed,  tbe  femoral  artery  and  vein  are 
seen  lying  side  by  side,  a  thin  septum  separating  the  two  vessels,  and  another 
septum  separating  the  vein  from  the  inner  wall  of  the  sheath ;  the  septa  are  stretched 
between  the  anterior  and  posterior  walls  of  the  sheath,  so  that  each  vessel  is 
inclosed  in  a  separate  compartment  The  interval  left  between  the  vein  and  the 
inner  wall  of  the  sheath  is  not  filled  up  by  any  structure,  excepting  a  little  loose 
areolar  tissue,  a  few  lymphatic  vessels,  and  occasionally  a  lymphatic  gland ;  this 
is  the  femoral  or  crural  canal,  through  which  a  portion  of  intestine  descends  in 
femoral  hernia. 

The  crural  canal  is  the  narrow  interval  between  the  femoral  vein  and  the  inner 
wall  of  the  crural  sheath.  Its  length  is  from  a  quarter  to  half  an  inch,  and  it 
extends  from  Gimbemat's  ligament  to  the  upper  part  of  the  saphenous  opening. 

Its  anterior  wall  is  very  narrow,  and  formed  by  the  fascia  transversalis,  Pou- 
part's ligament,  and  the  falciform  process  of  the  fascia  lata. 

Its  posterior  wall  is  formed  by  the  iliao  fascia  and  the  pubic  portion  of  the 
&scia  lata. 

Its  outer  wall  is  formed  by  the  fibrous  septum  covering  the  inner  side  of  the 
femoral  vein. 

Its  inner  wall  is  formed  by  the  junction  of  tbe  transversalis  and  iliac  fascire, 
which  forma  the  inner  side  of  the  femoral  sheath  and  covers  the  outer  edge  of 
Gimbernat'a  ligament. 

This  canal  has  two  orifices:  a  lower  one,  the  eaphenota  opening,  closed  by  the 
cribriform  fascia;  an  upper  one,  the  femoral  or  crural  ring,  closed  by  the  septum 
crurale. 

'J^he  femoral  or  crural  ring  (fig,  886)  is  the  upper  opening  of  the  femoral  canal, 
and  leads  iuto  the  cavity  of  the  abdomen.  It  is  bounded  in  front  by  Poupart's 
ligament  and  the  deep  crural  arch ;  behind,  by  the  pubes,  covered  by  the  Pectineus 
muscle,  and  the  pubic  portion  of  the  fascia  lata;  internally,  by  Gimbernat'a 
ligament,  tbe  conjoined  tendon,  the  transversalis  fascia,  and  the  deep  crural  arch ; 
externally,  by  the  femoral  vein,  covered  by  its  sheath.  The  femorcil  ring  is  of  an 
oval  form,  its  long  diameter,  directed  transversely,  measures  about  half  an  inch, 
and  it  is  larger  in  tbe  female  than  in  the  male ;  hence  one  of  the  reasons  of  the 
greater  frequency  of  femoral  hernia  in  the  former  sex. 

Poaitian  of  Parts  around  the  Ring.  The  spermatic  cord  in  the  male,  and  round 
ligament  in  the  female,  lie  immediately  above  the  anterior  margin  of  the  femoral 
ring,  and  may  be  divided  in  an  operation  for  femoral  hernia  if  the  incision  for 
the  relief  of  the  stricture  is  not  of  limited  extent.  In  the  female  this  is  of  little 
importance,  but  in  the  male  the  apermatic  artery  and  vas  deferens  may  be  divided. 

The  fevioral  vein  lies  on  the  outer  side  of  the  ring. 

The  epigastric  artery,  in  its  passage  inwards  from  the  external  iliac  to  the 
umbilicus,  passes  across  the  upper  and  outer  angle  of  the  crural  ring,  and  is 
consequently  in  great  danger  of  being  wounded  if  the  stricture  is  divided  in  a 
direction  upwards  and  outwards. 


The  eitmmtmioxtiny  hratieh  between  tbe  e]>igaMrio  and  oblarator  liea  in  Erau 
of  tlic  ring. 

l*hc  circumfurcDcc  of  tlio  ring  is  tlina  »eea  to  be  boiiaded  hv  vessola  in  erm 
'  part  excepting  iiitoreuJly  und  behind.    It  is  in  th«  former  powtioa  that  tbo  sa» 
ture  is  di\idea  in  ^ises  of  strnnjiulatcd  femoral  bcruia. 


Ftf .  350.— KrniiH.    Tli>  R<'lit(innii  of  tbo  rvinornl  ui't  Infrnul  AMoniual  Rins*, 
•Ki'ii  ftuui  Hitliin  Iba  Abdcuwoi.    BIfbt  tjijoi 


VarUtioiu  in  OrS|[!ii  kiid  t>)vnQ  of  Olitaralor  Art-r7. 
Fif.  3ST.  Fig.  388. 


The  ollurator  arUvy,  when  it  arises  by  a  common  trunk  with  the  qiigaurie. 
which  occurs  once  in  every  three  subjects  and  a  Imlf.  boars  a  very  impurtMl 
relntion  to  the  crural  ring.  In  some  cases  (fig.  387)  it  dwncDiUt  on  tlie  inner  wAt 
of  the  externa!  iliac  vein  to  tho  obturator  foramon,  aiMl  will  consetjuenlly  lie  on 
the  outer  side  of  tho  crural  ring,  where  thoro  is  little  danger  of  it*  being  wounded 
■  is  the  openitiou  for  dividing  the  stricture  in  femoral  beroia.     Occasionally,  bo* 

ever,  this  vesflel  curves  along  the  fVco  raarpin  of  OimbcmatV  ligament  in  in 
passage  to  the  obturator  foiiimen ;  it  would,  comtcquently,  ttkirl  along  the  gramr 
part  of  the  circumft^ronce  of  the  cruriil  can^  and  could  hardly  foil  in  bo^ 
wounded  in  llie  operation  (fig.  388). 

Septum  Cruralf.  The  femoral  ring  la  closed  by  a  layer  of  condensed  areobi 
tissue,  called,  by  .1.  Cloquet,  the  scplwn  cruralc  'fhis  aervee  as  a  barrier  to  tfc* 
protrusion  of  a  hernia  through  this  part.     Its  upper  stiriaco  ia  sUgbtly  ooocan^ 
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and  supports  a  small  lympliatic  gland,  by  which  it  is  separated  from  the  eabseroos 
areolar  tiaaue  and  pentoneum.  Its  under  surface  is  turned  towards  tlie  femoral 
canal.  The  septum  crurale  is  perforated  by  numerotts  apertures  for  the  passage 
of  lymphatic  vessels,  connecting  the  deep  inguinal  glands  with  those  surrounding 
the  external  iliac  artery. 

The  size  of  the  femoral  caoal,  the  degree  of  tension  of  its  orifices,  and,  conse- 

auently,  the  degree  of  constriction  of  a  hernia,  vary  according  to  tlie  position  of 
le  limb.  If  the  leg  and  thigh  are  extended,  abducted,  or  everted,  the  femoral 
canal  and  its  orifices  are  extremely  tense  from  the  traction  on  these  parts  by 
Poupart's  ligament  and  the  faacia  lata,  as  may  be  ascertained  by  passing  the 
finger  along  it.  If,  on  the  contrary,  the  thigh  is  fiexed  upon  the  pelvis,  and,  at 
the  same  time,  adducted  and  rotated  inwards,  the  femoral  canal  and  its  orifices 
become  considerably  relaxed ;  for  this  reason,  the  limb  should  always  be  placed 
in  the  latter  position  when  the  application  of  the  taxis  is  made  in  attempting  the 
reduction  of  a  femoral  hernia. 

The  septum  crurale  is  separated  from  the  peritoneum  by  a  quantity  of  loose 
Bubserous  areolar  tissue.  In  some  subjects  this  tissue  contains  a  considerable 
amount  of  adipose  substance,  which,  when  protruded  forwards  in  front  of  the  sac 
of  a  femoral  hernia,  may  he  mistaken  for  a  portion  of  omentum. 

Descent  of  the  Bemia.  From  the  preceding  description,  it  follows,  that  the 
femoral  ring  must  be  a  weak  point  in  the  abdominal  wall ;  hence  it  is,  that  when 
violent  or  long-continued  pressure  is  made  upon  the  abdominal  viscera,  a  portion 
of  intestine  may  be  forced  into  it,  constituting  a  femoral  hernia ;  and  the  larger 
size  of  this  aperture  in  the  female  serves  to  explain  the  frequency  of  this  form 
of  hernia  in  women. 

When  a  portion  of  intestine  is  forced  through  the  femoral  ring,  it  carries  before 
it  a  pouch  of  pentoneum,  which  forms  what  is  called  the  hernial  sac;  it  receives 
an  investment  from  the  subserous  areolar  tissue,  and  from  the  septum  crurale,  and 
descends  vertically  along  the  crural  canal  in  the  inner  compartment  of  the  sheath 
of  the  femoral  vessels  as  far  as  the  saphenous  opening;  at  this  point,  it  changes 
its  course,  being  prevented  extending  further  down  the  sheath,  on  account  of  ita 
greater  narrowness  and  close  contact  with  the  vessels,  and  also  from  the  close 
attachment  of  the  superficL-il  fascia  and  crural  sheath  to  the  lower  part  of  the 
circumference  of  the  saphenous  opening ;  it  is,  consequently,  directed  forwards, 
pushing  before  it  the  cribriform  fascia,  and  curves  upwards  on  to  the  falciform 
process  of  the  fascia  lata  and  lower  part  of  the  tendon  of  the  External  oblique, 
being  covered  by  the  superficial  fascia  and  integument.  While  the  hernia  is 
contained  in  the  femoral  canal,  it  ia  usually  of  small  size,  owing  to  the  resisting 
nature  of  the  surrounding  parts ;  but  when  it  baa  escaped  from  the  saphenous 
opening  into  the  loose  areolar  tissue  of  the  groin,  it  becomes  considerably  enlarged. 
The  direction  taken  by  a  fpmoral  hernia  in  its  descent  is  at  first  downwards,  then 
forwards  and  upwards;  this  should  be  borne  in  mind,  as  in  the  application  of  the 
taxis  for  the  reduction  of  a  femoral  hernia,  pressure  should  be  directed  precisely 
in  the  reverse  order. 

Coverings  of  ike  Hernia.  The  coverings  of  a  femoral  hernia  from  within  out- 
wards are  peritoneum,  subserous  areolar  tissue,  the  septum  crumle,  crural  sheath, 
cribriform  fascia,  superficial  fascia,  and  integument. 

Varieties  of  Femoral  Semia.  If  the  intestine  descends  along  the  femoral  canal 
only  as  far  as  the  saphenous  opening,  and  does  not  escape  from  this  aperture,  it  is 
called  incomplete  femoral  hernia.  The  small  size  of  the  protrusion  in  this  form 
of  hernia,  on  account  of  the  firm  and  resisting  nature  of  the  canal  in  which  it  is 
contained,  renders  it  an  exceedingly  dangerous  variety  of  the  disease  from  the 
extreme  difficulty  of  detecting  the  existence  of  the  swelling,  especially  in  corpulent 
subjects.  The  coverings  of  an  incomplete  femoral  hernia  would  be,  from  without 
inwards,  integument,  superficial  fascia,  falciform  process  of  fascia  lata,  fascia 
propria,  septum  crurale,  subserous  cellular  tissue,  and  peritoneum.  When,  how- 
ever, the  hernial  tumour  protrudes  through  the  saphenous  opening,  and  directs 
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itself  forwards  and  upwards,  it  forms  a  complete  femoral  hernia.  Occasioaally,  the 
Lernial  sac  descends  on  the  iliac  side  of  the  lemoral  vessels,  or  in  front  of  these 
vessels,  or  even  sometimea  behind  them. 

The  seal  of  stricture  of  a  femoral  hernia  varies :  it  may  be  in  the  peritonetiin 
at  the  neck  of  the  hernial  sac ;  in  the  greater  number  of  cases  it  would  appear  to 
be  at  the  point  of  junction  of  the  falciform  process  of  the  fiiscia  lata  with  the 
lunated  edge  of  Gimberaat's  ligament ;  or  at  the  margin  of  the  saphenous  opening 
in  the  tbigh.  The  stricture  should  in  e^/ety  case  be  divided  in  a  direction 
upwards  and  inwards ;  and  the  extent  necessary  in  the  majority  of  cases  is  aboat 
two  or  three  lines.  By  these  means,  all  vessels  or  other  structures  of  importance 
in  relation  with  the  neck  of  the  hernial  sac  will  be  avoided. 


Surgical  Anatomy  of  the  Perineum  and 
Ischio-Rectal  Region. 

Diaeetion.  The  student  nbonld  select  a  well-deTeloped  moBciiIar  subject,  free  from  fat;  and 
the  dissection  ahoald  be  commenced  early,  in  order  that  tbe  parts  ma;  be  examined  in  as 
recent  a  state  as  possible.  A  staff  having  been  introduced  into  the  bladder,  and  tbe  subject 
pbiced  in  tbe  poaition  abown  in  fig.  369,  the  scrotum  should  be  raised  upwards,  and  retained  ID 
that  position,  and  the  rectum  moderatel;  distended  with  tow. 

The  space  which  ia  now  exposed,  corresponds  to  the  inferior  aperture  or  outlet 
of  the  pelvis.  Its  deep  boundaries  are,  in  front,  the  pubic  arch  and  Bub-pubic 
ligament ;  behind,  the  tip  of  the  coccjx ;  and  on  each  side,  the  ramus  of  the  pubes 
and  ischium,  the  tuberoisity  of  the  ischium,  and  great  sacro-sciatic  ligament.  The 
space  included  by  these  boundaries  is  somewhat  lozenge-shaped,  and  ia  limited  on 
the  surface  of  the  body  by  tbe  scrotum  in  front,  by  the  buttocks  behind,  and  on 
each  side  by  the  inner  aide  of  the  thighs.  It  measures,  from  before  backwards, 
about  four  inches,  and  about  three  in  the  broadest  part  of  its  transverse  diameter, 
between  the  ischial  tuberosities.    A  line  drawn  transversely  between  the  anterior 

Sart  of  the  tuberosity  of  the  ischium,  on  either  side,  in  front  of  the  anus,  sub- 
ivides  this  apace  into  two  portions.  The  auterior  portion  contains  the  penis  and 
urethra,  and  is  called  the  periTieum.  The  posterior  portion  contains  the  termina- 
tion of  the  rectum,  and  is  called  the  ischio-reclal  region. 

ISCHIO-BECTAL   BeQION. 

The  Ischio-rectal  region  corresponds  to  the  portion  of  the  outlet  of  the  pelvis 
situated  immediately  behind  tbe  perineum:  it  contains  the  termination  of  the 
rectum.  A  deep  fossa,  filled  with  fat,  is  seen  on  either  side  of  the  intestine, 
between  it  and  the  tuberosity  of  the  ischium:  this  is  called  the  isckiol-reclal 
foaea. 

The  ischio-rectal  region  presents,  in  the  middle  Ime,  the  aperture  of  the  anus: 
around  this  orifice  tbe  integument  is  thrown  into  numerous  folds,  which  are 
obhterated  on  distension  of  tbe  intestine.  The  integument  is  of  a  dark  color, 
continuous  with  the  mucousmembraneof  the  rectum,  and  provided  with  numerous 
follicles,  which  occasionally  infiame  and  suppurate,  and  may  be  mistaken  for 
fistulse.  The  veins  around  the  margin  of  the  anus  are  occasionally  much  dilated, 
forming  a  number  of  hard,  pendent  masses,  of  a  dark  bluish  color,  covered  partly 
by  raucous  membrane,  and  partly  by  the  integument  These  tumors  constitute 
the  disease  called  external  piUs. 

DiueHion.  Make  an  incision  through  the  interment,  along  the  median  line,  from  the  base 
of  the  scrotum  to  the  anterior  extremitj  of  the  anus ;  carry  it  round  tbe  margina  of  tbia  aperture 
to  ila  posterior  extremity,  and  continue  it  backwards  about  an  inch  behind  the  tip  of  the  coccyx. 
A  transverse  inciaion  should  now  be  carried  across  the  base  of  the  scrotum,  joiumg  the  anterior 
extremity  of  the  preceding;  a  second,  carried  in  ibe  same  direction,  should  be  made  in  front  of 
the  anus  ;  and  a  third,  at  the  posterior  extremity  of  tbe  gut.  These  incisiona  should  be  sufficiently 
extensive  to  enable  the  dissector  to  raise  the  integument  from  the  inner  side  of  tbe  thighs.  Tbe 
flaps  of  shin  correaponding  to  the  ischio-rectal  region  (figs.  369^92)  should  now  be  removed.  In 
dissecting  the  integument  from  this  region,  great  care  is  required,  otherwise  the  External  sphincter 
will  be  removed,  aa  it  is  intimately  adherent  to  the  skin. 

The  superficial  fascia  is  exposed  on  the  removal  of  the  skin;  it  is  very  thick, 
areolar  in  texture,  and  contains  much  fat  in  its  meshes.   In  it  are  found  ramifying 
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two  or  tbree  cauncoua  bninclies  of  the  small  sciatic  nervf ;  tbc*«  ttmi  roond  du 
iuferior  border  of  tb«  Uluteiu  laaximus^  and  ore  distribuuxl  W  th«  mtcguaeol 
in  this  region. 

pig.  369.— DiMMtloB  of  Perineum  aM  Itchio^ftcUl  Kogton. 


The  KxUmaJ  sjifiineter  is  a  thin  flat  plane  of  muKuIur  6brci£^  elliptical  b 
shape,  and  inlimalcly  ailhercnt  to  ibo  iDtcfcuitivnt  eurroumliug  Ihu  margin  of  the 
anus.  It  mcaaures  about  three  or  four  inches  in  length,  fmin  itj»  anterior  to  its 
poaterior  extremity,  being  about  an  inch  in  breadth,  opnoitile  tiie  iiniis,  Ii  arises 
from  the  tip  of  tlio  coccyx,  by  a  narrow  tendinous  band,  and  from  the  supcrficiil 
lascia  m  frout  of  that  Done;  and  is  inserted  into  the  tendinous  ueatro  of  the 
perineum,  j'jining  with  the*  Transversuii  piirinei,  and  the  other  muscloa  inwrtcd 
into  this  part,  I.iko  cittit-r  8]>hincter  rau-tcles,  it  eonaiata  of  two  plane:«  of  muacatar 
fibre,  which  Kurronnd  the  margin  of  the  anus,  and  join  at  the  oommisture  bofinv 
and  behind. 

Helulioiui.  By  itd  auperjicial  9ur/aee,  with  tbv  intcguminit ;  by  ita  ik^  sm/act  h 
is  in  contact  wil!)  the  Internal  sphincter ;  and  is  sepunttod  from  the  Levator  m 
by  loose  areolar  tissue. 

The  Sphincter  ani  ia  a  voluntary  niii!<cle,  supplied  by  the  hemorrhoidal  braDcb 
of  tbo  fourth  isncrtil  nerve.  This  mnricle  iit  divided  in  the  opitmtion  for  tbttula  in 
ano;  and  also  in  some  ca»«s  of  iiwure  of  the  rectum,  o»]ieciftUy  if  attcndeil  with 
much  pain  or  spiu^in.  1'he  object  of  its  diviaion  ia  to  keep  lh«  parts  at  reA  and 
in  contact  duriiij^  the  healing  process. 

The  InUrmat  i;>/(tiwfrr  is  a  njuscular  ring,  about  half  an  inch  in  brendth,  whicli 
surrounds  the  lower  extromiiy  of  the  rectum,  about  an  inch  from  tlic  m:irgii]  frf 
the  anui*.  Thia  muscle  is  aliout  two  lines  in  thickness,  and  is  for)ne<)  by  aa 
aggregation  of  the  involuntary  circular  fibres  of  the  intestine.  It  u  pal«r  is 
oolor,  and  less  coarse  in  texture,  than  the  External  sphincter. 

The  iKlu'o-rectat  Fofm  is  situate*!  between  the  eml  of  the  rectum  and  Um 
tuberosity  of  the  isehium  on  eaeli  sv\{\  It  Is  triangular  in  shai>e,  its  bue 
directed  to  the  surface  is  formed  by  the  integument  of  tlie  i.<chio-rcctal  region ;  iu 
apex,  directed  uiiwardu,  corresponds  to  the  point  of  division  of  tbo  tdjturator 
(uscin,  and^  tl)0  tliin  membrane  given  off  fW>m  it,  which  covers  the  outer  sur&M 
of  the  L^'va^>r  ani  (ischio-reetal  fascia).  Its  dimensions  are  about  an  inch  in 
breadth,  at  the  base,  and  about  two  inches  in  depth,  being  dee])er  behind  than  is 
front.  It  is  boutided,  itihmallij,  by  the  Sphincter  ani,  levator  ani,  and  Coccvgeoi 
muscles ;  externally,  by  the  tulierosily  of  the  ischium,  and  the  obturator  ^tscia. 
wbich  covers  the  inner  surface  of  the  Obturator  intomua  niusote ;  m  /n»t.  it  b 
limited  by  the  lin«  of  junction  of  tbo  superficial  aiKl  deep  perineal  fascia;  and 
bfJtind,  by  the  margin  of  the  Glutvus    maximus,  and  tlio  groat  tacro-scialie 
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ligament.  This  space  is  filled  with  a  large  mass  of  adipose  substance,  wLich 
explains  the  frequency  with  which  abscesses  in  the  neighborhood  of  the  rectum 
burrow  to  a  considerable  depth. 

If  the  subject  has  been  injected,  on  placing  the  finger  on  the  outer  wall  of  this 
fossa,  the  internal  pudic  artery,  with  its  accompanying  veins  and  nerve,  will  be 
felt  about  an  inch  and  a  hall'  above  the  margin  of  the  ischial  tuberosity,  but 
approaching  nearer  the  surface  as  they  pass  forwards  along  the  inner  margin  of  the 
pubic  arch.  These  structures  are  inclosed  in  a  sheath  formed  by  the  obturator 
&scia,  the  pudi<f  nerve  lying  below  the  artery.  Crossing  the  space  transverseJy, 
about  its  centre,  are  the  inferior  hemorrhoidal  vessels  and  nerves,  branches  of  the 
pudic;  they  are  distributed  to  the  integument  of  the  amis,  and  to  the  muscles  of 
the  lower  end  of  the  rectum.  These  vessels  are  occasionally  of  large  size,  and 
may  give  rise  to  troublesome  hemorrhage,  when  divided  in  the  operation  of  litho- 
tomy, or  for  fistula  in  ano.  At  the  back  part  of  this  space  may  oe  seen  a  branch 
of  the  fourth  sacral  nerve ;  and,  at  the  fore  part  of  the  ^ace,  a  cutaneous  branch 
of  the  perineal  nerve. 

Pebineitm. 

The  Perineal  Space  is  of  a  triangular  form ;  its  deep  boundaries  are  limited, 
laterally,  by  the  rami  of  the  pubes  and  ischia,  meeting  in  front  at  the  pubic  arch; 
behind,  by  an  imaginary  transverse  line,  extending  between  the  tuberosity  of  the 
ischium  on  either  side.  The  lateral  boundaries  vary,  in  the  adult,  from  three 
inches  to  three  inches  and  a  half  in  length,  and  the  base  from  two  to  three  inches 
and  a  half  in  breadth ;  the  average  diameter  being  two  inches  and  three-quarters. 
The  variations  in  the  diameter  of  this  space  are  of  extreme  interest  in  connection 
with  the  operation  of  lithotomy,  and  the  extraction  of  a  stone  from  the  cavity  of 
the  bla«lder.  In  those  cases  wljero  the  tuberosities  of  the  ischia  are  approximated, 
it  would  be  necessary  to  make  the  incisions  in  the  lateral  operation  of  lithotomy 
much  less  oblique,  than  if  the  tuberosities  were  widely  separated,  and  the  perineal 
space,  consequently,  wider.  The  perineum  is  subdivided  by  the  median  raphe 
into  two  equal  parts.  Of  these,  the  left  is  the  one  usually  selected  to  commence 
the  primary  incisions  in  the  operation  of  lithotomy. 

In  the  middle  line,  the  perineum  is  convex,  and  corresponds  to  the  bulb  of  the 
urethra.  The  skin  covering  it  is  of  a  dark  color,  thin,  freely  movable  upon  the 
subjacent  parts,  and  covered  with  sharp  crisp  hairs,  which  should  be  removed 
before  the  dissection  of  the  part  is  commenced.  In  front  of  the  anus,  a  prominent 
line  commences,  the  raphe,  continnons  in  front  with  the  raphe  of  the  scrotum. 
The  flaps  of  integument  corresponding  to  this  space  having  been  removed,  in  the 
manner  shown  in  figs.  388 — 391,  the  superficial  fascia  is  exposed. 

The  Superficial  Fascia  consists  of  two  layers,  as  in  other  regions  of  the  body, 
superficial  and  deep. 

The  superficial  layer  ia  thick,  loose,  areolar  in  texture,  and  contains  much 
adipose  tissue  in  its  meshes,  the  amount  of  which  varies  in  different  subjects. 
In  front,  it  is  continuous  with  the  dartos  of  the  scrotum ;  behind,  it  is  continuous 
with  the  subcutaneous  areolar  tissue  surrounding  the  anus ;  and,  on  either  side, 
with  the  same  fascia  on  the  inner  side  of  the  thighs.  This  layer  should  be 
carefully  removed,  after  it  has  been  examined,  when  the  deep  layer  will  be 
exposett. 

The  deep  layer  of  superficial  fascia  (superficial  perineal  fascia)  is  thin,  aponeu- 
rotic in  structure,  and  of  considerable  strength,  serving  to  bind  down  the  muscles 
of  the  root  of  the  penis.  It  is  continuous,  in  front,  with  the  dartos  of  the  scrotum ; 
on  either  side,  it  ia  firmly  attached  to  the  margins  of  the  rami  of  the  pubes  and 
ischium,  external  to  the  cms  penis,  and  as  fer  back  as  the  tuberosity  of  the 
ischium;  posteriorly,  it  curves  down  behind  the  Traasversus  perinei  muscles  to 
join  the  lower  margin  of  the  deep  perineal  fascia.  This  fascia  not  only  covers  the 
muscles  in  this  region,  but  sends  down  a  vertical  septum  &om  its  under  surface 


Its 
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vliicli  fleparates  the  back  part  of  tlie  sabjaoent  spaco  into  two^  being  tncompWu 
in  front. 

In  rupture  of  tbe  anterior  portion  oritieurcthrfi.ncoonip*nic<l  by  cxtravas»tio« 
of  mitu^  tbo  lluid  makes  its  way  forwunl^  beaeoUi  tbia  la«citi,  iiito  tbo  veoW 


Fig.  390.— Tho  Purlnniiin :  Dm  liil*'cuiii<>ut  niid  SafMrCoiil  L^«i  uf 
Supsrllcikl  FwoU  buing  roUvatod. 


tissnfi  of  tbe  scrotnm,  peni^  and  untarioraDd  lateral  porUona  of  tbe  abdomeo;  ii 
rarely  extends  into  tbe  areolar  tisane  on  tlia  inner  side  of  tbe  tbiglis,  or  backwardt 
around  the  nnut*.  Tfaia  liniitation  of  tlio  cxtrarasatvd  fluid  to  the  parUt  tibon- 
Domed  i.i  eany  of  explanation,  when  the  attachmcnhi  of  tlic  deep  layer  of  Hie 
superficial  fa-icia  are  considered.  When  tbia  fascia  is  removed,  ibo  miuiGles  eon- 
nvcted  with  the  penis  and  urethra  will  be  <;xpO:<(.-d ;  tbeee  are,  in  tbe  middle  liat^ 
tbe  Accelerator  uriuu;;  uu  cucb  side,  the  Ereelor  peniji;  and  behind,  the  Tnv- 
versus  perinei. 

The  Afctierator  nrina  in  placed  in  the  middle  lino  of  lh«  perineum,  immedlatelT 
in  front  of  the  anus.  It  eoTiMist:(  of  two  avmmetrieal  halves,  unitetl  along  tbe  median 
lino  by  a  t4.'ndinou»  ra])lie,  Ii  arisea  ^rora  tbe  central  tendon  of  lite  pcrin«iin, 
and  from  tbe  median  r.'ijkhe  in  front.  From  this  point,  its  fibre:!  diverge  like  the 
plumes  of  n  jx'n ;  the  most  posterior  form  a  thin  layer,  which  are  l<ist  on  the 
anleriiir  surface  of  the  triangular  ligament;  the  middle  fibres  encircle  the  buihaad 
a^iaeent  part  of  the  corpus  spongiosum,  and  join  with  tbe  mu.-«ole  of  the  oppoaiU 
mde,  on  tlie  upper  part  of  this  body,  in  a  slronj;  aponeurosis:  the  anterior  fibrea 
the  longest  and  most  distinct,  spread  out  over  the  sides  of  tbe  oorpos  caverooMm. 
to  be  inserted  partly  into  tbia  body,  anterior  to  the  Kroctor  penis;  partly  lami- 
nating in  a  tendinous  expansion,  which  covers  tbe  dorsal  veMcls  of  the  penia 
The  latter  tibres  are  best  seen  W  dividing  the  muscle  longitudinally,  and  diaseclim 
it  outwards  from  the  surface  oi  tlie  urethra. 

Action,    This  muscle  may  acrvc  to  aocolorate  the  flow  of  urine  or  soDen 
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[along  the  canal  of  the  urethra.    The  mWtilo  fibres  are  eupposcd.  by  Kranm,  tO'i 
aaaUt  in  the  vrccliuu  of  the  corpus  apoDgioeum,  by  compressing  the  cttctile  tissua  . 
of  the  bulb.     The  anterior  fibres,  according  to  Tjrrel,  also  contribiit«  to  die  I 
erection  of  the  penis,  a^  they  arc  inserted  into,  and  continuous  with,  the  fiucilk 
penis,  compressing  the  dorsal  vein  during  the  contraction  of  the  muscle. 


Fig.  301.— Til*  Sutwrfiuiftl  Uuaole*  And  Vu«s«la  of  tli«  P«rln«iuD. 


1^1 


BifSmrri.Afmta  lift 


Tins  Ertct/}T  Peni$  covers  the  unattached  part  of  tlio  cms  penis.  It  ia  an 
elongated  niu.sc1e,  broader  in  the  middle  than  at  either  extremity,  and  aitanted  oa 
either  aide  of  the  lateral  boundary  of  the  perineum.  It  arises  by  tendinous  and  i 
fleflby  fibres  from  the  inner  surface  of  the  tuberosity  of  the  ischium,  liebind  the 
crus  penisy  from  the  surface  of  iho  crus,  and  from  the  adjacent  portion  of  the 
ramus  of  the  pubes.  From  these  noint!^  fleshy  fibres  succeed,  which  end  in  an 
aponeurosis  wliich  is  inserted  into  tlie  sides  and  under  Miirfacc  of  the  crus  penis. 
This  muscle  compresses  the  crus  penis,  and  thii8  serves  to  maiatuio  this  organ  J 
erect 

The  Trinsvcrttis  Pfrind  is  a  narrow  muscular  slip,  which  passes  more  or  le 
tran«vi.Ts>;ly  aorc)ss  the  hock  part  of  the  perineal  spaeo.     It  arises  by  a  sma 
tendon  fmm  the  inner  side  of  the  nscending  ramus  of  the  i««httim,  and,  pasHing'^ 
obliquely  forwards  ami  inwanls,  is  insertetl  into  the  central  tendinous  point  of  tho 
perineum,  joining  in  this  situation  with  the  muscle   of  the  opposite  sid^  tlie 
Sphincter  ani  behind,  and  the  Accelerator  urinro  in  front. 

Between  the  muscles  just  examined,  a  triangular  spuco  exists,  bounded  internally 
by  the  Accelerator  urina>,  externally  by  the  Erector  penis,  the  base  corresponding 
to  the  Transversus  pcrinci.  The  floor  of  tliis  space  is  formed  by  the  triangular . 
ligament  of  the  uretnra  (deep  perineal  fnscin),  and,  running  from  behind  furvrardg ' 
in  it,  are  ihe  superftcial  perinejil  vessels  and  nerves,  the  transversus  pttrinei  artery 
coursing  ahing  the  posterior  boundary  of  iho  space,  resting  upon  ibe  Traaweraos 
P'perinei  muicle. 


I 
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In  the  lalvral  operation  of  lithotomy,  the  knife  i«  carried  obliquely  koositte 
back  jwrt  or  ibis  spiiw,  duwnwards  and  outwards,  into  tlie  i&ciiiorecul  fii^ 
diviiiDg  the  IVaiwycrMia  inriiici  muficlo  and  artery,  the  poetetior  fibres  of  At 
Accelerator  uriuiu,  the  siipcrtit^ial  perineal  vessels  and  nerve,  sod,  more  posiaiartj; 
the  external  hisniorrhoidid  vessels. 

The  superficial  and  transvcreo  perineal  arteries  are  described  atp.  434-iDJ 
the  supcrlieial  perineal  and  inferior  pudendal  nerves,  at  pp.  6lS6,  588. 

lilt!  Accrlrratnr  hHdsi  nnd  Krcrtor  penis  maRcl^s  sbnnld  now  \n  removed,  wlieii  lb  fay 
periiu-sl  fuiciu  will  bi<  pxpoiiri],  filrrlchioK  ocroi:!  Ibi^  Trnnl  part  or  the  nnilct  of  ih^  prim.  Tk 
iirctliru  in  Bi^vu  [K^rfurntin^  ila  c<^iitn-,  JU9I  bi'hiotl  Uii-  bulb;  nail  on  dlhrr  (Jdc  is  UMcnufOK 
cDunccllii);  the  L-orpiu  cuvemuaum  Willi  iliu  tmwu  <i(  Uio  isuluuia  aod  pubes. 


Fie-  303.— Der;i  Prrinnal  Vvivin.     Ou  llio  l«tl  •U*,  Ui«  aiitntor  U;«r 
baa  bwu  rvmuvvil. 


I^9p  J^*4mtmt  9*tttM  4Atf*^ 


The  moscles  of  ilio  perineum  in  the  fcmalo  tuti  the 


^hineter  vaginteu 
Erector  clitoridis. 


Compressor  urctfarte. 
Sphincter  ani. 
Levator  ani. 


Transycrsufi  porincL 

Coocygcus. 

TIic  Sphincter  Yaffinve  surrounds  the  orifice  of  the  Tagina,  and  is  anal 
the  Accelerator  urinto  in  the  innle.  It  i^  atuielieil,  posteriorly,  to  the 
tendon  of  the  perineum,  wlicrc  it  blends  with  the  Sphincter  ani.  Its  fibres  ptf 
forwards  on  each  side  o£  the  vagina,  to  be  inserted  into  the  corpora  cftvcTDoeaai' 
body  of  the  clitori)?. 

The  Ervctar  CUtorida  resembles  iho  Erector  penis  in  the  male,  bat  ns  smaDs' 
than  it. 

The  Tmnavensus  Prriwi  w  inserted  into  tbe  «de  of  the  Si>hinet«r  ragitue^  sat 
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the  Levator  ani  into  the  Bide  of  the  vagina.  Tlie  other  muscles  are  precisely' 
siinilar  to  those  in  the  male. 

The  Deep  Perineal  Fascia  (triangular  ligament)  ia  a  dense  membranous  lamina, 
which  closes  the  front  part  of  the  outlet  of  the  pelvis.  It  is  triangular  in  shape, 
about  an  inch  and  a  half  in  depth,  attached  above,  by  its  apex,  to  the  under 
surface  of  the  symphysis  pubis  and  sub-pubic  ligament;  and,  on  each  side,  to  the 
rami  of  the  ischia  and  pubes,  beneath  the  crura  penis.  Its  inferior  margin  or 
base  is  directed  towarda  the  rectum,  and  connected  to  the  central  tendinous  point 
of  the  perinenra.  It  is  continuous  with  the  deep  layer  of  the  superficial  fascia, 
in  front  of  the  Transversus  perinei  muscle,  and  with  a  thin  fascia,  which  covers 
the  outer  surface  of  the  Levator  ani  muscle. 

The  deep  perineal  fascia  is  perforated  by  the  urethra,  about  an  inch  below  the 
symphysis  pubis.  The  aperture  is  circular  in  form,  and  about  three  or  four  lines 
in  diameter.  Above  this  is  the  aperture  for  the  dorsal  vein  of  the  penis ;  and 
outside  the  latter,  the  pudic  nerve  and  artery  pierce  it. 

The  deep  perineal  fascia  consists  of  two  layers,  anterior  and  posterior :  these 
are  separated  above,  but  united  below. 

The  anterior  layer  ia  continued  forwards,  around  the  anterior  part  of  the  mem- 
branous portion  of  the  urethra,  becoming  lost  upon  the  bulb. 

The  posterior  layer  is  derived  from  the  pelvic  fascia :  it  is  continued  backwards 
around  the  posterior  part  of  the  membranous  portion  of  the  urethra,  and  the 
outer  surface  of  the  prostate  gland. 

If  the  anterior  layer  of  this  fascia  is  detached  on  either  side,  the  following 
parts  are  seen  between  it  and  the  posterior  layer :  the  aub-pubic  ligament  above, 
close  to  the  pubea;  the  dorsal  vein  of  the  penia;  the  membranous  portion  of  the 
urethra,  and  the  muscles  of  the  urethra ;  Cowper'a  glands,  and  tbcir  ducts ;  the 
pudic  vessels  and  nerve;  the  artery  and  nerve  of  the  bulb,  and  a  plexus  of 
veins. 

The  Compressor  Urelhrm  (constrictor  urethrse)  surrounds  the  whole  length  of 
the  membranous  portion  of  the  urethra,  and  is  contained  between  the  two  layers 
of  the  deep  perineal  lascia.  It  arises  by  aponeurotic  fibres,  from  the  upper  part 
of  the  ramus  of  the  pubes  on  each  side,  to  the  extent  of  Balf  or  three  quarters  of 
an  inch;  each  segment  of  the  muscle  passes  inwards,  and  divides  into  two 
fasciculi,  which  surround  the  urethra  from  the  prostate  gland  behind,  to  the 
bulbous  portion  of  the  urethra  in  front;  and  unite,  at  the  upper  and  lower  sur- 
&ce3  of  this  tube,  with  the  muscle  of  the  opposite  side,  by  means  of  a  tendinous 
raphe. 

Circular  muscular  fibres  surround  the  membranous  portion  of  the  urethra,  from 
the  bulb  in  front  to  the  prostate  gland  behind;  they  are  placed  immediately  beneath 
the  transverse  fibres  already  described,  and  are  continuous  with  the  ciroular  fibres 
of  the  bladder.     These  fibres  are  involuntary. 

Cowper'a  Olanda  are  situated  immediately  below  the  membranous  portion  of  the 
urethra,  close  behind  the  bulb,  and  below  the  artery  of  the  bulb  (p.  736). 

The  Pudic  vessels  and  Nerves  are  placed  along  the  inner  margin  of  the  pubic  arch 
(p.  433). 

The  Artery  of  the  Bulb  passes  transversely  inwards  from  the  internal  pudic  along 
the  base  of  the  triangular  ligament,  between  the  two  layers  of  fascia,  aceompanied 
by  a  branch  of  the  pudic  nerve  (p.  434). 

If  the  posterior  layer  of  the  deep  perineal  fascia  is  removed,  and  the  crua 

Enis  of  one  side  detached  from  the  bone,  the  under  or  perineal  surface  of  the 
ivator  ani  is  brought  fully  into  view.  This  muscle,  with  the  triangular  ligament 
in  front  and  the  Coceygeua  and  Pyriformis  behind,  closes  in  the  outlet  of  the 
pelvis. 

The  Levator  ani  is  a  broad  thin  muscle,  situated  on  each  side  of  the  pelvis.  It 
is  attached  to  the  inner  surface  of  the  sides  of  the  true  pelvis,  and,  descending, 
unites  with  its  fellow  of  the  opposite  side  to  form  the  floor  of  the  pelvic  cavity. 
It  supports  the  viscera  in  this  cavity,  and  surrounds  the  various  structures  which 
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pass  tbrouch  it    It  aru«8,  in  front,  from  the  posterior  sarfsoc  of  the  body 
ramus  of  Uic  pulses,  on  the  outer  side  of  the  symphysis;  posteriorly,  from 
iiinur  BurfJwc  of  iho  spine  of  the  ischium:  and,  between  these  two  points,  tnaV 
the  «iigle  of  division  between  the  obturator  and  rceto-vesiual  Uycre  of  the  pelvic " 
fa-Auia  111  their  under  part:  the  fibres  pass  downwards  to  the  middle  line  of  tlx 
floor  of  llie  pelvis,  and  are  inserted,  the  most  posterior  fihrt«  into  the  «des  oftbc 
a]>ex  of  the  coccyx;  those  placed  more  anteriorly  unite  with  the  miiiK.-1c  of  tW 

Xpoale  side,  in  a  median  fibrous  raphe,  which  extends  between  the  cfjceyx  ud, 
i  msrgin  of  the  auus.  The  middle  fibres,  which  form  the  larger  portion  of  t^l 
muscle,  aro  inserted  into  the  side  of  the  rectum,  hlcuding  with  the  fibres  of  tbe: 
Spliincter  muscles:  laelly,  the  imUTior  fibres,  tbc  longest,  dc«cend  upon  the 
oTtlie  prosUite  glund  to  iinilv  beneath  it  wit.li  the  muscle  of  the  opposite 
blending  with  the  flbres  of  the  Hixternul  itphincter  ttnd  Transversus  pi 
muiicles.  At  the  tendinous  centre  of  tlie  perineum. 

llie  anterior  portion  is  occasionally  separated  from  the  rest  of  the  muscle  W 
cellular  tissue.  Vrom  this  circumstanee,  as  well  as  from  its  peculiar  relation  wiw 
^to  prostate  gland,  descending  by  iu  side  and  surrounding  it  as  in  a  slin^,  it  hu 
been  described  by  Snntorini  and  others  as  a  distinct  muscle,  under  the  nunie  of 
the  Levator  prostata:,  Iu  the  female,  the  anterior  fibres  of  the  Levator  aiii  deseeod 
upon  the  sides  of  the  vagina. 

RtUiliont.  By  itii  upptr  or  peltne  mr/act  with  tlie  rceto-Te^ical  fascia,  whkfa 
separates  it  from  the  viscera  of  the  pelvis  and  from  the  [leritoneum.  By  itdOMto 
or  perineal  aur/am,  it  forms  the  inner  boundary  of  tlie  iscliio-rectal  fossa;  t) 
covered  by  a  ({uanLity  of  fat,  and  by  a  thin  luyer  of  fascia  continued  from  th 
obturator  tascin.  Its  pottertor  bordrr  is  oontinuou*  with  the  Coccygeus  mnscla 
Its  anterior  border  is  iieparaied  from  ll»<  muscle  of  the  opposite  aide  by  a  tTiangulu 
space,  through  which  the  urethrio,  and,  iu  the  female  the  vagina  passes  Irom  thi 
(Xilvis. 

Actiom.  This  muscle  supports  the  lower  end  of  the  rectum  and  vagina,  an 
also  the  bladder  during  the  efforts  of  expuUion. 

The  0)cct/geu9  is  situated  beliind  and  parallel  with  the  preceding.  It  is  I 
triangular  plane  of  mukular  and  tendinous  fibres,  arising,  by  its  apex,  from  ihl 
spine  of  the  ischium  fuid  lessor  sacro-scialic  lijianicnt,  and  is  inserted,  by  its  baaq 
into  tlic  margin  of  the  eoccyx  and  into  the  side  of  th«  lower  pieoo  of  the  sacran 
This  muscle  is  continuous  with  thu  posterior  border  of  the  Levator  ani,  aud  ckw 
in  the  back  part  of  tJic  outlet  of  the  pelvis. 

Jielations.  By  its  inner  or  pehnc  tiir/atx,  with  the  rectum.  By  its  erfmw 
aur/ace,  with  the  lesser  sacrosciatio  ligament.  By  iw  poaterivr  bwdcr,  with  lb 
Pyriformia. 

Action.  The  Coocygei  muscles  raise  and  support  the  coocyx  after  it  has  bea 
pressed  backwards  during  defecalitin  or  partuntion. 

Pontion  of  Ifit  Vitemi  at  llie  Oiilitl  tiflhe  Ptlvif.  Plvide  the  cpntnil  tmdJDODB  nolnl  of  tt 
peri n eon),  nni]  gi;par»f«  the  rpctiim  from  It*  (^iinncctioDfl  l»y  r!iri(ltO([  thofibifn  of  ihe  M'tnlor  iB 
which  dimcmd  upon  the  liilcs  of  the  prntlatc  Klnml.  Iiim  it  bar.kwiirdi  towards  the  co<''~v  i.  whn 
thi!  tiniter  furruoi'  of  Ihit  nroalutr  k'"'"^*  <Iiu  occ;k  and  l>aac  of  Xht  blndilur,  the  vcmcmIk  •cnuaaia 

auJ  vasii  dari-rtuliu  will  bti  c-xpuaviL 

The  Frwlaie  Olaml  is  placed  immediately  in  front  of  the  neck  of  the  blulda 
around  the  prostulio  portion  of  the  urethra,  itJt  base  Iteing  turned  backwards^  n 
ita  under  surface  towards  the  rectum.  It  is  retained  in  ita  position  by  the  I>:vabl 
prostatie  and  by  the  pubo  proittatio  Hgamenta,  and  is  invested  by  a  dense  fibroa 
ooverin^  continued  from  l)ie  posterior  layer  of  the  deep  perineal  fascia.  Th 
longest  diameters  of  this  gland  are  in  tlie  ante ro- posterior  direction,  and  tnol 
Tersely  at  its  base;  and  hence  the  greatest  extent  of  incision  that  can  be  mad 
in  it^  without  dividing  its  suKitance  complctclr  aeroF«v  is  obliquely  outwards  tD 
backwards.  This  is  the  direction  in  which  the  incision  is  made  through  it  i 
the  operation  of  lithotomy,  the  extent  of  which  should  seldom  exceed  an  inch  i 
length.     The  relations  of  the  prostate  to  the  rectum  should  be  noticed :  by 
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40f  tbtt  finger  introduoed  into  th«  gut,  the  stirecon  readily  detects  enlargenieiU  or 
•  otbur  dUeiise  of  this  orgnn,  and  bo  \s  otmbl^  hy  thu  sumo  nM.*«iis,  to  direcUtbe 
^  point  of  a  CAtlieler  when  iu  introductiuo  la  attended  with  muvli  difficalty,  either 
r  I'rora  iiy'ury  or  diseaiw  of  tbo  membranoiw  or  prostatic  portions  of  the  urethra. 
1        Behind  the  prostate  ia  the  posterior  surface  of  the  neck  and  base  of  the  bladder; 
la  small  triitngular  porlioa  of  thi^  orgao  is  sccd,  bounded,  in  front,  by  tliu  proistalo 
;lund :  behind,  by  the  recto-vesical  told  of  the  ptiritoiii'uni ;  on  either  aiie,  by  tbsi 
re^iculie  .seriiinaleH  and  va.sa  deferenlLi ;  and  separated  from  direct  euutact  witli  the 
rectum  by  the  recto-vesical  fa^ia.    'l"he  relation  of  this  portion  of  the  bladder  to 
'ne  rectum  is  of  extreme  interait  to  the  surgeon.     lo  cases  of  rctcotiou  of  urin& 
liis  portion  of  the  organ  is  found  projecting  into  the  rectum,  between  three  and) 
our  inches  from  the  inari^'in  of  the  anu.4,  and  may  be  easily  perforated  during  life 
rithout  injury  to  any  important  parts ;  this  portion  of  the  bladder  is,  oonaeq^uectly. 


Kb-  393.— a  VI«»  of  tli»  PoHltiun  of  tUe  Viaoera  at  tlw  Oattct  of  the  PelvU. 


rViP,ftfr>  etand^ 


frequently  selected  for  the  performance  of  the  operation  of  tappioj;  the  bladder. 
If  the  linger  is  introduced  into  the  bowel,  the  surgtiun  may  learn  the  position,  as 
LWell  as  the  siKe  and  weight,  of  a  eu!(-ulus  in  the  bladder;  and  in  the  ogicratioa 
,  (br  its  remoral,  if,  ft»  is  not  unfreejuenlly  thtt  ca.te;  it  should  be  lodged  behind  an 
[flolarged  prostate,  it  may  be  easily  displaced  from  its  ^sition  by  preying  upwardi 
[the  base  of  the  bladder  from  the  rectum. 

ParU  concxmed  in  the  Operation  of  Lithotomy.  The  triangular  ligament  must  ho 
[leplaoed,  the  rectum  drawn  forwards  so  as  to  occupy  ita  normal  poeiiion.  and  tlie 
^Student  should  then  consider  the  position  of  the  various  parts  in  reference  to  the 
ral  operation  of  liihoiomy.  This  operation  ia  usually  performed  on  the  left 
of  the  perineum,  as  it  is  most  convenient  for  the  rigiit  hand  of  tbo  operator. 
[A  staff  having  boen  introduced  into  the  bladder,  the  first  iocision  ia  commenced 
[about  an  inch  and  a  half  in  front  of  the  anus,  a  little  on  the  left  aide  of  the  raphe, 
[and  carried  obliquely  backwards  and  outwards  to  midway  between  the  anus  and ! 
Itnbcrosity  of  the  i«cbium.     This  incision  divides  the  integument  and  supeHieiiit 
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fsscia,  the  external  hemorrhoidal  vessels  and  nerves,  and  the  superSeial  Mid  tni» 
veuAe  perineal  vessela;  if  ihc  forefinger  of  the  lefl  band  U  tbriul  upwards  taA 
forwards  into  the  wouu<l.  prvs^iug  nt  the  sume  ttmc  the  rectum  inwarait  luid  back- 
wards^ the  staff  may  be  fult  in  iho  inuinbriinous  purtJun  of  the  urethrn.  The  finser 
is  fixed  upon  the  elafl;  and  the  »trii;:tiire!!  oovoriiif;  it  are  divided  with  the  (xwu 
of  the  knife,  which  must  Iw  direclwl  iilong  the  groovu  towards  the  blftddcr,  the  eigt 
of  the  knife  being  carried  outwards  nnd  W-kwards,  dividing  in  iw  course  ue 
tnetiibranouK  portion  of  the  urethra,  and  part  of  the  left  lobe  of  tho  pru»tJit«  glantl, 
to  the  extent  of  abi>ut  itn  inch.  The  knife  is  then  withdrawn,  and  tite  forefinger 
of  tlie  h>tl  liiind  t>a«i9ed  along  the  staff  into  the  bladder;  the  staff'  having  besa 
withdrawn,  and  liie  position  of  the  stone  dotorrnined  upon,  the  (6roep«  are  intro- 
duced over  the  linger  into  the  bladder.  If  the  slone  is  very  large,  the  oppoaite 
side  of  the  prostate  should  be  notehed  before  the  forcepa  ia  introducud ;  the  finger 
h  now  withdrawn,  the  blades  of  the  forceps  opened,  and  made  to  ijrasp  the  stona 
which  must  bo  extracted  by  slow  and  cautious  undulating  morcments;. 

PartK  divided  t'n  (A<r  operation.  The  various  structures  divided  in  this  operation 
are  a^  follows;  the  integument,  superficial  fascia,  external  hemorrhoidal  vgC!c1» 
and  nerve,  tho  posterior  fibres  of  the  Aecclcrator  iiriiiie,  the  Transversus  perind 
muscle  and  artery  (and,  probably,  tlic  superficial  perineal  vessels  Jiud  nerves)^  ihs 
deep  perineal  faacia.  the  anterior  fibres  of  the  Levalor  ani,  part  of  the  Con^presior 
urcthra>,  the  membranous  and  prostatic  portions  of  tho  urethra,  and  pan  of  the 
prostate  gland. 


Fif.  3S4.— A  Ttuiivunw  Eaollon  of  tliu  ruUb ;  ilioictng  tli«  VtMt  Pai>elft. 


"(fHrahr  iWi-ra 


iMtrmal  Itthe  r««/,  »  », 


Parb  to  ht  avoidfd  in  Ote  operation.     Tn  making  the  neceswry  incJ^ona  in  the 

f>rinoum  for  the  extraction  of  a  ealculu;^  tho  following  rules  should  be  obeerred: 
ho  primary  incision  should  not  be  made  too  near  the  middle  line^  for  ttu  of 
wounding  the  bulb  of  the  corpus  spongiosum  or  rectum ;  nor  loo  far  exteruallj, 
otherwise  tho  pudio  artery  may  be  implicated  ns  it  otwends  along  the  inner  bonier 
of  the  pubic  arch.  If  tho  incisions  are  carried  too  far  forward,  the  artery  of  ihi 
balb  may  be  divided;  if  carried  too  far  backward^  the  entire  breadth  of  tbt 


PELVIC  FASCIA. 


T85 


>  nn<l  neclt  of  the  bladder  may  l>e  out  through,  which  allows  of  inflltration 
behind  ibo  pelvic  fascia  iuto  the  loose  coUuIar  tissue  between  the  bladder 
and  rei',tum,  instead  of  cgeapins;  cxlcrnally ;  diffuse  inOammatiou  la  ooDseqncntly 
eol  up,  and  pcritonitia  from  iba  close  proximity  of  the  rccto-vcaical  pcntoncal 
fold  is  tlie  consequence.  If,  on  tbo  contrary,  the  progtatc  is  divided  in  frout  of 
the  base  of  the  gland,  tbo  urine  mokcii  its  liray  «xl«rnally,  and  lh«re  is  no  danger 
of  any  infiltration  taking  placo. 

Daring  the  opcralioii,  it  is  of  great  importance  that  the  finger  should  1)0  passed 
into  the  bladder  hr/orv  tbo  ftud  is  removed ;  if  tiiw  is  neglected,  and  Uie  incision 
made  throngli  the  prostate  and  neck  of  the  bladder  be  u>o  small,  great  difKcuhy 
may  bo  experienced  in  introducing  it  afterwards;  and  in  tbo  child,  where  the 
connections  of  the  bladder  to  the  surrounding  patia  are  very  looser  tbe  force  made 
in  tlwJ  attempt  is  siifTicient  to  displace  the  bladder  up  into  tho  abdomen,  out  of  tho 
reach  of  the  operator.  Such  a  proceeding  has  not  unfrcqucntly  occurrctl,  pro- 
ducing the  most  emburraasing  results,  and  total  failure  of  the  operation. 

Fi^,  395.— Sida  Vi«ir  o(  tlio  TolTio  Viicrs  of  11i«  Mala  SnbjMt,  tlioirSiig  Ihu  Falrio 

and  Forineal  Ftucbt. 
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It  is" necessary  to  bear  in  mind  that  tba  arteries  in  tbe  perineum  occasionally 
take  an  abnormal  course.  Thus,  the  artery  of  the  bulb,  when  it  :irisi':<,  nj^  eome- 
times  happens,  from  the  pndic,  opposite  the  tuber  ischii,  is  liablo  to  he  wounded 
in  the  operation  for  lithotomy,  in  its  passage  forwards  to  the  bulb.  The  accessory 
pudic  may  be  divided  near  tbe  posterior  border  of  the  prostate  gland,  if  this  is 
completely  cut  across;  and  tho  prostatic  veins,  especially  in  people  advanced  in 
life,  are  of  large  sizc^  and  ^vo  rise  when  divided  to  troublt»omo  hemorrbagc. 


Pelvic  FAsaA. 
The  Pelvic  Fascia  is  a  thin  membrane  which  lines  tbo  whole  of  the  cavitv  of 


tbe  pelvis,  and  is  continuous  with  the  traneversalis  aud  iliac  fusciw. 
•'    50 


It  is  attached 
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to  the  brim  of  tlie  pelvia  for  a  sTiort  distance  at  the  side  of  this  cavity,  and  to  tie 
inner  surface  of  the  bone  round  the  attachment  of  the  Obturator  intemus.  Ai 
the  posterior  border  of  this  muscle,  it  is  continued  backwards  as  a  very  tliia 
membrane  in  front  ofthePjriformisnmacle  and  aacral  nerves,  behind  the  brancha 
of  the  internal  iliac  artery  and  vein  whieh  perforate  it,  to  the  front  of  the  sacnim. 
In  front,  it  follows  the  attachment  of  the  Obturator  intemus  to  the  bone,  arches 
beneath  the  obturator  vessels,  completing  the  orifice  of  the  otturator  canal,  and 
at  the  front  of  the  pelvia  is  attached  to  the  lower  part  of  the  eympbyais  pubis; 
being  continuous  below  the  pubes  with  the  fescia  of  the  opposite  side  so  as  to 
close  the  front  part  of  the  outlet  of  the  pelvis,  blending  with  the  posterior  layer 
of  the  triangular  ligament.  At  the  level  of  a  line  extending  from  the  lower 
part  of  the  symphysis  pubis  to  the  spine  of  the  ischium,  is  a  thickened  whitish 
liand ;  this  marks  the  attachment  of  the  Levator  ani  muscle  to  the  pelvic  iasd^ 
and  corresponds  to  its  point  of  division  into  two  layers,  the  obturator  and  recto- 
vesical. 

The  oliuraCor  fascia  descends  and  covers  the  Obturator  intemus  muscle.  It  is 
a  direct  continuation  of  the  pelvic  fascia  below  the  white  line  above  mentioned, 
and  is  attached  to  the  pubio  arch  and  to  the  margin  of  the  great  sacro-sciatic 
ligament.  This  fascia  forms  a  canal  for  the  ptidic  vessels  and  nerve  in  their 
passage  forwards  to  the  perineum,  and  is  continuous  with  a  thin  membrane  which 
covers  the  perineal  aspect  of  the  Levator  ani  muscle,  called  the  tscAio-rectof  or  anal 
/ascia. 

The  rectp-vesical  fascia  (visceral  layer  of  the  pelvic  fascia)  descends  into  the 
pelvia  upon  the  upper  surface  of  the  Levator  ani  muscle,  and  invests  the  prostate, 
bladder,  and  rectum.  From  the  inner  surface  of  the  symphysis  pubis  a  short 
pounded  band  is  continued  to  the  upper  surface  of  the  prostate  and  neck  of  the 
bladder,  forming  the  pubo-prostatic  or  anterior  true  ligaments  of  the  bladder.  At 
the  side,  this  fascia  is  connected  to  the  side  of  the  prostate,  inclosing  this  gland 
and  the  vesical  prostatic  plexus,  and  is  continued  upwards  on  the  surface  of  the 
bladder,  forming  the  lateral  true  ligaments  of  the  organ.  Another  prolongation 
invests  the  vcsiculaj  seminaies,  and  passes  across  between  the  bladder  and  rectum, 
being  continuous  with  the  same  fascia  of  the  opposite  aide.  Another  thin  pro- 
longation is  reflected  round  the  surface  of  the  lower  end  of  the  rectum.  The 
I*evator  ani  muscle  arises  from  tbe  point  of  di\-ision  of  the  pelvic  fascia;  the 
visceral  layer  descending  upon  and  being  intimately  adherent  to  the  upper  surface 
of  this  muscle,  while  the  under  surface  is  covered  by  a  thin  layer  derived  from 
the  obturator  fascia,  called  the  ischio-rectal  or  anal  fascia.  In  the  female,  the 
vagina  perforates  the  recto- vesical  fascia,  and  receives  a  prolongation  from  it. 
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of  cord.  501 
cavity  of  501 
Arbor  Title  of  cerebellum,  533 

aterinns,  730 
Archofoorta.  iSee Aorta. arch 
of. 
of  colon,  672 
erurol,  7G0 
femoral,  760 
deep.  771 
nasal,  458 
palmar,  deen,  411 
superficial,  414 
plantar,  452 
of  pnbea,  157 
supraorbital,  64 
of  vertebra,  40 
Ejgomatic,  105 
Arciform  fibren  of  mednlla  ob- 
longata, 511 
Areola  of  breast,  756 
Ann,  arteriea  of,  405 
bones  of.  129 
fascia  of,  302 
mnaclcs  of  back  of,  304 

front  of  302 
nerves  of,  569 
veins  of,  467 


'  Each  Artcr;,  K*m,  MdkU,  Ae.,  li  placsd  In  tba  Indax  nodar  (ha  b<*d  at  Artaiy,  Nam,  HdmU,  he. ; 
Carotid  artarj,  for  aiampla,  baiu  iDimd  nndar'Attarj,  aijotid ;  Median  narva,  undai  Narra,  madlan  ;  Ao. 
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nerra,  Ms 
canal  Tor,  71 
ArUrin  or  AKcrbe.    &«  Ar- 

U-ry. 
Anprijc  reccplncnii.  3B7 
Artery  or  ArU-ra-K.  358 
nnimtoniotM  of.  3Stl 
capilbrr,  360 
coats  of.  359 
KNolar,  359 
coDlriiottk-.  359 
*]Bstic,  ^a 
txtenaX,  359 
(caciilralcil,  359 
fnterDal.  359 
miiidlo.  'J^i'i 

rdUlribntinn  of.  359 
epithelial  liiucg  of,  3(10 
moil«  of  diTuinn  of.  359 
of  ori^D  of  timockcd  of.  358 
noTTcs  of,  3C0 
plijnncal  propcrtic*  of,  360 
abmOi  of,  3G0 
■truoture  of.  361 
BnhdivUion  of.  358 
siirgKul  anatomy  of,  3A1 
toriuuKity  of  a.'iS 
vesKcb  of,  360 

Abdominal,  of  laraUr,  42^ 
Mcenor;  nvdjc,  43;! 
aocomial  thnnolo.  404 
alar  thumcic.  405 
alreolxr,  3@l 

HkMlomolka  magna  of  bn- 
chial,  401) 

of  fi-mnril,  443 
aniriilar.  376 
anterior  auricular.  SIS 

carpaHI'.'.  410 

cerebri  lar,  3!rt 

ci-robml.  330 

choruid.  301 

cUiarY.  39U.  624 

circnml)vx.4if& 

cominiinirutiiii;.  ^W 

intercoBlul.  4011.  4i8 

InteruMeoud.  •116 

racniiigval,  3^7 

peroneal.  453 

■pinal.  306 

temporal.  3>;> 

ulnar  reuDrreut.  415 
aorta.     iS-r  Aurtn. 
articular,   of    linpc    inferior 
i-xtcroul,  ■I'll! 
JMli^niiil.  4-16 
siijwi'ior  f.xlcrnal.  446 
inliTNul,  445 

of  (iciBlii:.  4SC 
luicc-iidiiis  cervicul.  398 

))haryQ^iil.  377 
iimliifiry,  3;i7,  642 
auric  lit  !ir,  nnlrrior,  379 

piwtprior.  377 
BJi  diary.  402 

braut'liiM  of  404 

pernliarilii's  nf.  404 

Buririeal  DiMlomv  of,  404 
■cygOfl  artiuulsr  ol  kne';,44fi 


Arl^rr  or  Arlorie* — 

IiiuiiluT.  397 
brack  ml.  405 
bnincln^*  of.  408 
piTiilinritip"  of.  401 
turirii'nl  niwiotny  of,  403 
btoui;libl.  -IK-,  7:;o 
buccal,  'ivl 

of  bulb  of  Drethm.  434.  *81 
calcanraD.  interaaj,  4.'t2 
curolid.  :(67 
euuimuu.  367 
Irfl,  relations  of.  368 
prcaliurilirn  nf,  370 
Runiteul  anatomy  o{,  370 
CxtiTUul.  371 

surgical  aaatomy  of,  371 
intcmnl,  3^5 
oftrt-moni  porlioit,  386 
cptuliml  iiortion.  396 
(-ervJcul  purtion.  38S 
pelroii*  portiou,  3p6 
Fur^ica]  nnnlomy  of,  Zi^fi 
carpal,  linlerior  of  rudial,  412 
of  ulnar,  416 
po8ltirti<r  of  riidial.  412 
of  n1nnr.  416 
of  cnrrrtioui  body.  434,  738 
coutnlia  inodiiili.  639 

ri'lina-.  3'JO,  6L'2 
core  M  la  r.  am  on  or.  397 
inferior.  3iJ7 
»uperi(tr,  397 
cerpbml.  nuli-rior.  390 
middk.  3-JO 
posterior.  397 
cervical,  anccndiDg,  398 
KiiporGdal.  3^ 
princpp*.  377 
profuuila.  400 
cliuroid,  »ntcrior,  3S1 

noBlirior,  397 
ciliary.  3'.10 

unttfior.  390.  624 
loui.'.  SW.  6'.'4 
«buri.  3U0.  fi'J4 
cirilc  of  Williv.  397 
circumftox  of  arm,  405 
nDlenor.  405 
poelerior,  405 
iliac.  43^ 

tnpi^tficial.  441 
of  ttiigb.  442 
MccodlDf  bruachci  of. 

442 
detcending  brancbr*  of, 

442 
cxtemnl.  442 
iatcruul.  443 
te[iM*«r8e  brucbn  of. 
443 
cochlear.  042 
coccyevul.  435 
ccdUm  axis,  i'il 
colioB  doxtni.  425 
mrdiu.  425 
SI  (lis  I  ru,  425 
Oomoti  oiyrvi  »ch!aillcl.  435 

phrcnioi.  3;)'l 
comniiitiicaling,  anterior,  of 
Lniiii.  390 


"^ 


XHerj  or  Anerim— 
I'oaK-rior  of  Usk.  3M 
coounn  nic«t)nft    kmt  k 
ilotMlia  |i«dii,  tt9 
of  ulnar,  416 
coronary,  of  beort,  36% 
infri^or.  37^ 
k-n.  3C6 

|iccaiiarili«»  of, '. 
ligbl,  365 
Rup^or,  3"  6 
of  upppr  lip.  37  j 
of  lowi-rlip.  3',i 
of  corpus  cBTvrSiMain,  ti 
cr*'m"»lcrir,  43» 
erico^hyroiff.  373     ^m 
cut•nnollJ^  445  ^U 

cyslic.  423  ^ 

deep  braocb  of  ■Isar.ttl 
cervical,  4011 . 
paltaar  srcti.  411 
tcinporal,  381 
dcft-rvnt.  432 
dental.  inr*t{or.  381 ' 

tnpi^rior.  31^1 
(Iciccndinic  Dalatmr.; 
digital,  of  plnnlar, ' 

of  ulnar.  416 
domal,  of  himbar.  • 
«f  peou,  434 
of  Kapvla,  40.'L    Si*  < 
Artery,  dortalii. 
doraalii  hallucia, ' 
indicM,  412 
lioziuc.373 
iwiiit.  448 

branches  of,  449 
peculiarilks  of.  449 
rnrgical  otuitu 
pcDiK.  434 
[iollt<!iii.  412 
ecapulw,  4A& ; 
tptgaaltie.  437 
pecniiaritie 
relation  of.  to  tin 
rinjr.  771 
to  iutcraol  rin^TI 
Hupeiior.  400 
miperficial,  411] 
etbuiuidiU.  3)^ 
«xteraal   orticnbir  tf^ 
445 
carotid.  371 
eircumllrx.  443 
bemorrhoidal,  431 
ilbc.  436 
■allir^lar.  443 
obturvlor.  433 
pUotor.  4^ 
podic.  443 
fiKia],3;4 

pecnliaiitlM  • 
■nripcali 
tmueirrsc,  3T8 
frmnml,  438 

braschea  oC  ■ 
pccnlioritka  I     ^ 
8urgi<«l  aaatoovl 
dwp,  443 
frontal.  3K9 
|puiric,421 


am. 

.449 
iosoi;449 

•  cm 
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Artery  or  Arteries — 

of  splenic,  423 
gostrcMluodeDalig,  422 

epipluica  dextra.  422 
gastro  epiploica  sinistra,  423 
gluteal,  436 

deep.  436 

inferior,  435 

BuperBciol,  436 
heliciae,  138 
heraorrboidal,  external,  434 

inferior,  434 

middle,  432 

saperioT,  425 
hepatic,  421,  679 
hyoid  brancli  of  lineal,  373 

of  superior  thyroid,  3"2 
hypogastric,  in  foe tns.  699,701 

now  obliterated,  '02 
ileo-colic,  425 
iliac,  428 

circumflex,  438 

common,  428 
left,  428 
right,  42S 

peculiarities  of,  429 
surgical  anatomy  of,  429 

external,  436 
sargical  anatomy  of,  437 

iDternal  430 
at  birth,  431 
peculiarities  of,  in  f<Etns, 

430 
sargical  anatomy  of,  431 
ofilio-lnmbar,  436 
inferior  cerebellar,  397 

coronary,  375 

dental,  381 

glateal,  435 

nemorrhoidBl,  434 

labial,  375 

laryngeal.  373 

meuiageal,  377 

mesenteric.  425 

palatine,  375 

perforating,  443 

profunda,  409 

pudic,  442 

pyloric,  422 

thyroid.  398 

vesical,  432 
infra-orbital.  381 
innomlDate.  3G6 

peculiarities  of.  3G6 
surgical  anatomy  of,  367 
intercostal.  400.  418 

anterior,  400,  418 

dorsal,  418 

soperior,  400.  418 
interoal  auditory,  642 

cal cancan.  452 

carotid,  385 

circumflex  of  thigh,  442 

iliac.  430 

malleolar,  448 

mammary,  399 

maxillary,  379 

obturator.  433 

pluntar.  452 

pudic,  433 
iDterosseouB  of  ulnar,  415 


Artery  or  Arteries — 

dorsal  of  foot,  452 
of  hand,  415 
anterior,  416 
posterior.  416 
of  radial,  412 
intestini  tenuis,  424 
labial,  375 

inferior,  375 
lachrymal,  388 
laryngeal,  398 

inferior,  373 

superior,  373 
lateral  sacral,  436 

spinal,  396 
lateralis  nasi,  376 
lingual,  373 

surgical  anatomy  of,  374 
long  ciliary,  370,  624 

tnoracic,  405 
lumbar,  427 

ilio-lumbar  of  the,  436 
malleolar,  448 

external.  448 

interna],  448 
mammary,  internal,  399 
masseteric,  381 
maxillary,  internal,  379 
median,  397,  416 

of  forearm.  dl6 

ofgpiDal  cord,  397 
mediastinal,  400 

posterior,  418 
meningeal,    from    ascending 
pharyngeal,  378 

anterior,  from  carotid.  387 

inferior,  from  occipital,  377 

middle,  from  internal  max- 
illary. 379 

posterior,  front  vertebral. 
396 

small,  from  internal  max- 
illary. 360 
mesenteric,  inferior,  425 

superior.  423 
metacarpal,  412 
metataraea,  449 
metatarsal.  449 
middle  cerebral,  390 

sacral,  428 
musculo-phrenic,  400 
mylo-hyoid,  381 
nasal,  382 

of  ophthalmic,  389 

of  septum,  375 
nutrient  of  femur,  443 

fibula,  452 

humerus.  409 

radius.  416 

tibia,  452 

nina,  416 
obturator,  432 

external,  433 

internal.  433 

peculiarities  of,  433 

relations  of,  in  hernia,  772 
occipital,  376 
cESOphageal,  398,  418 
ophthalmic,  387 
orbital,  380 
ovarian,  427 


Artery  or  Arteries — 
palatine,  ascending,  375 

.descending.  382 

inferior,  375 

of  pharyngeal,  378 

poiiterior,  382 
palmar  arch,  deep.  411 
saperficial,  414 

interosseai.  413 
palpebral,  388 
pancreatic,  423 
pancreatica  maguEE,  423 

parvs,  423 
paacreatico-dnodenalis,  423 

inferior.  424 
perforating,   313,   400.      See 

Perforating  arteries, 
pericardiac,  400,  417 
perineal,  superflcial,  434 

transverse.  434 
peroneal,  451 

anterior,  452 
pharyngca  oscendena,  377 
phrenic.  427 

superior,  399 
plantar,  452 

external,  452 

internal,  452 
popliteal,  444 

branches  of,  445 

peculiarities  of,  445 

surgical  anatomy  of,  445 
posterior  auricular,  377 

carpal,  412,  416 

cerebral,  397 

choroid,  397 

circumflex  of  arm,  405 

communicating,  390 

interosseous.  416 

meningeal,  396 

palatine,  382 

recurrent  interosseoaB,416 

spinal,  397 

scapular,  399 

temporal,  378 

nlnar  recurrent,  415 
princeps  cervicis,  377 

poll LC is,  413 
profunda  of  arm,  inferior,  409 
superior.  409 

cervicis,  400 

fcmoris,  442 
pterygoid,  381 
pterygo-palatine,  382 
pubic,  438 
pudic,  accessory,  433 

external,  442 
deep,  442 
inferior,  442 
Euperficial.  442 
superior,  442 

internal.  433 
pccDliaritiea  of,  433 
in  female,  435 
pulmonary,  453,  694,  720 
pyloric.  422 

inferior,  422 

of  hepatic,  422 
radial,  410 

branches  of,  412 

peculiarities  of,  411 


t«0 
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Artery  or  Arteries — 

relfttioua  of,  in  forearm,  Jll 
in  hand,  411 

BDrgicaL  aQatomj  of,  411 
radial  is  indicU,  413 
TADiDe,  373 

recurrent  iateroBseons,  poste- 
rior, 416 

radial,  412 

tibial,  448 

ulnar,  anterior,  41S 
posterior,  415 
renal,  426,  72G 
sacra  media,  42S 
aacral,  lateral,  436 

middle,  42U 
scapular,  poaterior,  399 
scbtic,  435 
short  ciliary,  390,  624 
sigmoid,  425 
spermatic,  427,  740 
epheno-palatine,  383 
spinal,  auturior,  396 

from  the  intercostal,  418 

in  the  loins,  436 

in  the  neck,  396 

in  the  thorax,  418 

lateral.  39G 

from  tbc  lumbar,  428 

mediao,  397 

?i08terior,  397 
rom  the  vertebral,  396 
splenic,  423.  688 
B te mo-mas  1  Old,  372 
Btylo-maaloid,  377 
Bubclavian,  391 

branches  of,  395 

first  part  of  left,  392 

left,  392 

peculiarilieB  of,  393 

right,  302 

second  portion  of,  392 

surgical  anatomy  of,  393 

third  piirtiiin  of,  393 
sublingual.  373 
submaxillar}'.  375 
Gubmenlnl.  375 
snbacnpular,  405 
sapcrficial  cervical,  398 

circumflex  iliac,  441 

epigastric,  441 

palmar  arch,  414 

perineal.  434 
snperficialis  rolie,  412 
superior  cerebellar,  397 

coronarv,  376 

dental.  3S1 

epigastric,  400 

hemorrhoidal.  425 

intercoEtol,  400,  418 

laryngeal,  373 

mescDterlc,  423 

perforating.  443 

phrenic,  399 

profunda.  4U9 

pudic.  442 

thoracic.  404 

thyroid,  372 

vesical,  432 
snpro-orbitul.  388 

-renal,  42G 


Artery  or  Arteries — 
Bupra^scapnlar,  398 
sural,  445 
tarsal,  449 
tarsea.  449 
temporal,  378 
anterior,  378 
deep,  391 
middle,  378 
posterior.  378 
surgical  anatomy  of,  379 
thoracic,  acromial,  404 
alar,  405 
aorta,  417 
long,  405 
superior.  404 
thyroid,  inferior,  398 
superior,  .^72 
surgical  anatomy  of,  373 
axis,  398 
tibial,  anterior,  44S 
branches  of,  448 
peculiuritiee  of.  447 
surgical  anatomy  of,  447 
posterior,  450 
branches  of,  451 
peculiarities  of.  4S0 
surgical  anatomy  of,  450 
recurrent,  448 
tonsillar,  375 
transverse  of  basilar,  397 

facial,  Sla 
tninsversidis  colli,  398 
tympanic,  from  internal  coro- 
tid.  3f7 
froniin(i:rnalniasiIlary,379 
ulnar,  413 

branches  of,  415 
peculiarities  of,  414 
relations  of,  in  forearm, 
413 
tu  baud.  414 
izi  ivrist.  414 
Burpicai  anatomy  of,  414 
recurrent,  anterior,  415 
piisi  prior,  415 
umbilical  in  fcetus.  699,  701 

hL>w  obliterated,  702 
uterine,  432 
vaginal,  432 

vnsa  abermntia  of  arm.  407 
brevia.  423 
inle.^tini  tenuis,  424 
vertebral,  SOU 
vcsifal.  inferior,  432 
middle,  432 
superior,  432 
Tcstibular,  C42 
Vidian,  3H2 
Arthrodia,  1P5 
Articular  cartilage.  181 

lamella  of  bone.  181 
Articulations,  181 

ai-roraio-i'lavicular,  208 
ankle,  228 
astragttlo-calcaneal,  230 

.scaphoid.  232 
atlo-aioid.  101 
calcaneo-ai^tnigBlaid,  230 
-cuboid,  230 
-scaphoid,  231 


Articnlationa — 
carpal,  217 
carpD-metac&rpal,  218 
classiGcation  of,  IbG 
coccygeal,  205 
coBtOHilavicnIar.  208 
.sternal,  200 
4r»naTerse.  199 
-vertebral,  197 
elbow,  211 
fcmoro-tibial,  223 
of  foot,  229 
hand,  217 
hip.  221 
immovable,  184 
knee,  223 
larynx,  705 
lower  extremity,  221 
metacarpal.  209 
mctacarpo-pbalangeal,  7i 
metatarsal,  233 
nietalarso-pholangeal,  21 
mijcd,  185 
movable.  185 
roovemenLs  of.  187 
oocipito^tloid,  IM 

-asoid,  195 
of  pelvis,  204 

with  Bpine.  203 
phalanges,  234 
pubic,  205 
radio-oarpal,  216 
-ulnar,  inferior.  214 
middle,  214 
superior,  213 
socro-coccygeal,  205 
-iliac,  204 
-sciatic.  204 
-vertebral,  203 
scapulo^lavicnlor,  208 

humeral,  210 
shoulder,  210 
of  spine  with  cranium,  13 
Btemo-claviculur,  207 
of  sternum,  202 
tarsal.  229 

tarso-mota  tarsal,  233 
tempore  max  ilia  17.  195 
tibio-fibalar.  inferior,  227 
middle,  227 
superior,  226 
of  the  trunk,  188 
of  tympanic  bones,  633 
of  upper  extremity,  207 
of  vertebral  column,  IBS 
wriat,  216 
A  ryleno-e  pigl  ottidean  folds. 
Astragalus,  173 
Atlas.  42 

development  of.  49 
At  rah  ilia  ry  capsules.  729 
Auditory    canaL     Set  Ca 
auditory. 
meatus,  exti'mal,  69 
inlemal,  70 
Auricle  of  ear,  628 

cartiiagB  of,  629 
ligaments  of,  629 
structure  of.  629 
of  heart,  691.  69S 
appendix  gf,  692, 69^ 


u^.^-^ 


Auricle  or  aat — 
left.  695 

openiagB  in,  693,  G9G 
right,  692 
Binua  of,  692,  695 
valves  in,  693.  696 
Auricalo-ventricaliir  groove  of 
heart,  691 
oppQiag,  left,  696.  697 
right,  693.  G94 
Axes  of  the  pelvis,  157 
Axilla,  401 

dissection  of,  293 
Axillarj'  space,  401 

surgical  aaatomj  of,  401 
Alia,  43 

development  of,  49 
cerebro-spinul,  495 
Cffiliac.  42  L 
tbyroid.  398 
AxiB-cylinder  of  nerre  tubes, 
496 

BiCK,niUBclea  of.  first  layer,269 
second  lajer.  272 
third  layer,  273 
fonrtli  layer,  276 
ami  layer,  278 
Barthoiine.  duct  of,  655 

gland  of.  747 
Base  of  brain,  517 

of  skull,  external  Burfacc,102 
internal  surface,  100 
Banhin,  valve  of.  671 
Beale'B  researches  on  the  liver, 

6H0 
Bend  of  elbow.  407 
Berzelina'a  analysis  of  bone,  34 
Bicuspid  teeth,  646 
Bili&ry  ducts.    &-e  Dncts,  bili- 
ary. 
Bladder,  729 
arteries  of.  732 
base  of,  7:10 
body  of,  730 
cervix  of,  730 
false  ligaments  of,  731 
female,  relaliona  of,  748 
faudus  of,  7;iO 
interior  of,  731 
ligaments  of.  730 
lymphatics  of,  492,  732 
neck  of,  730 
nerves  of,  732 
shape,  position,  and  relations 

of,  729 
Btmciare  of,  731 
summit  of,  730 
surgical  annlomy  of.  730 
trigonura  vesicee  of.  732 
true  ligaments  of,  730 
nvala  vesicre,  732 
veins  of.  732 
Blood,  circnlatioQ  of,  in  sdnlt, 
691 
in  fcctus,  700 
Body  of  a  tooth,  64S 

of  B  vertebra.  41 
Bone,  affected  with  rickets,  ana- 
lysis of.  34 
uiimil  coDstitaeot  oC  33 


INDEX. 

Bone — 
arteries  of,  37 
apophyses  of,  35 
articular  eminences  of,  35 
caoaliculi  of.  37 
cancellous  tissue  of.  33 
chemical  analysis  of,  33 
compact  tissne  of.  S3 
development  of,  38 
diplo*^  of,  35 

earthy  constituent  of,  33 
eminences    and   depressions 

of,  35 
epiphyses  of.  35 
genera!  properties  of,  33 
growth  of,  40 
Haversian  canals  of,  36 

systems  of,  36 

spaces  of,  37 
inorganic  constituent  of,  33 
lymphatics  of,  38 
marrow  of,  38 
medullary  canal  of,  33 

membrane  of.  38 
microscopic  Btmctnre  of,  36 
nerves  of,  38 
number  of.  40 
organic  coDstitnent  of,  33 
ossification  of,  38 

iotro-cartilaginons,  39 

intra-membranoQS,  39 

period  of,  39 
osaific    centres,  number  of, 
39 

modeofunionof,  39 
periosteum  of,  38  ' 

spongy  tissae  of,  33 
structure  of,  33 

of  the  extremities  of,  35 

of  the  shaft  of,  35 
surfaces  of,  35 
veins  of,  37 
veaaels  of,  37 

ankle,  228 

Dstrngulus,  173 

atlas,  42 

axis,  43 

calcaneum,  170 

carpal,  140 

clavicle,  121 

coccj^x,  54 

cranial,  57 

cuboid,  173 

cnneifonn  of  carpas,  141 

of  tarsus,  li5 
ear.  634 
ethmoid.  77 
facial,  57.  60 
femur,  158 
fibula,  168 
finger.  147 
flat,  34 
foot,  170 
forms  of,  34 
frontal,  63 
hand,  140 
humerus,  129 
hyoid,  111 
ilium,  149 
incus,  631     * 
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Bone — 

inferior  maxillary,  92 

turbinated,  91 
innominate,  149 
irregular,  35 
ischium,  152 
lachrymal,  86 
lesser  lachrymal,  86 
lingual.  Ill 
long,  35 
magnum,  145 
malar.  87 
malleus,  634 
maxillary,  inferior,  92 

superior,  81 
metacarpal,  146 
metatarsal,  177 
mixed,  35 
nasal,  81 
navicular,  of  carpus,  141 

of  tarsus.  175 
occipital.  57 
orbicular,  034 
palate,  88 
parietal,  61 
patella,  164 
pelvic.  15? 
phalanges,  of  foot,  178 

of  hand.  147 
pisiform,  143 
pubic,  153 
radios,  138 
riba,  116 
sacrum,  50 
scaphoid  of  carpoa,  141 

of  tarsus.  175 
scapula,  123 
semilunar,  141 
sesamoid,  179 
short,  35 
sphenoid.  72 
Bpheooidal  spongy,  76 
spongy,  91 
stapes,  634 
sternum.  112 
superior  maxillary.  81 
supernumerary,  80 
Ursal,  170 
temporal,  67 
tibia,  165 
trapezium,  143 
trapezoid,  143 
triijuetral.  80 
tnriDinated.  inferior,  91 

middle,  78 

SQperior.  73 
tympanic,  634 
ulna,  133 
onciform,  145 
ungual,  147 
vertebra  dentata.  43 

promincns,  44 
vertebras,  cervical.  41 

coccygeal,  54 

dorsal,  44 

lumbar,  47 

sacral,  50 
vomer.  92 
Wormian.  80 
Bostock's  analysis  of  a  rickety 

bone,  34 
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Bowman  on  stmcture  of  kidney, 

125 
Brachia  or  optic  lobea,529 
Brnin,  507.   See  also  Cerebmm. 

arachnoid  of,  SOB 

base  or,  517 

dura  mater  of.  507 

interior  of,  519 

lateral  ventricles  of,  622 

lo!)e  of,  anterior,  517 
middle  of,  517 , 
posterior  of,  517 

mcmbrones  of,  507 

pia  maler  of.  509 

Eab division  Into  parLs,  507 

under  surface  of,  517 

apper  surface  of,  517 

weight  of,  507. 
Breasts,  75 S 
Brim  of  pelvis,  155 
Bronchi,  712 

mode  of  snbdiTision  in  lung, 
719 

septnm  of,  712 

StractDre  of,   in   lobnles    of 
long,  719 
Branner'B  glands,  6G9 
Bubonocele,  T65 
Bulb,  artery  of,  434, 7B1 

of  corpaa  caveraosnm,  434, 
738 

of  corpna  apongiosnm,  434, 
738 

olfactory,  535 
Bolbi  vcstibnti,  747 
Bulbona  portion  of  nrethra,  733 
Bnlbs  of  the  fornix,  519 
BursK  mocosa;,  184 
Bursal  synovial  membranes,  184 

CxccK,  670 

Calamus  scriptoriua,  512 
Culcancum.  170 
Caljtea  of  kidney,  726 
Canal  or  Canils — 
acceasory  palatine,  88 
alimentarv,  643 
anterior  dental,  83 
palatine.  85, 102 
for  Arnold's  nerve,  71 
auditory,  631 
cartilaginous    portion    of, 

631 
external,  69,  631 
ioternul,  70,  642 
osseous  portion  of,  631 
carotid,  70 

central  of  modiolas,  639 
for  chorda  tympani,  68,  631 
of  cochlea.  638 
craral,  771 
dental,  anterior,  83 
inferior,  94 
posterior,  82 
ethmoidal,  anterior,  66,  78 

posterior.  66,  78 
femoral,  771 
Haversian,  of  bone,  36 
incisive.  102 
infraorbital,  83 
inguinal,  762 


Canal  or  Canals — 

for  Jacobson's  nerve,  71 
facliynnal,  63,  628 
malar,  86 
nasal.  81 
naso-palatine,  82 
of  Nuck,  745 
palatine,  accessoty,  88 

anterior,  90 

postprior,  88 
of  Petit,  624 
portal,  680 
pterygoid,  75 
ptery  co-palatine,  74 
sacru,  53 
spermatic.  762 
of  spinal  cord,  506 
spiral,  of  cochlea.  639 

of  modiolus,  639 
aemicircular.      See   Semicir- 
cular canals. 
for  tensor  tympani,  634 
vertebral,  57 
Vidian,  75 
of  Wirsung.  683 
Canaliculi  of  bone,  37 

ofej'elids,  628 
Canalis  spiralis  modioli,  640 
Cancellous  tissue  of  bone,  33 
Canthi  ofeyelida,  625 
Capillaries.  360 

dinmeter  of.  360 

form  of,  360 

number  of,  361 

Stractnre  of.  361 
Pulmonary.  720 
Capitula  larmRis,  705 
Capsale,  atrablliary,  728 
of  GlisBon,  678 
of  the  lens,  623 

in  foetus.  623 
of  Malpighian  bodies  of  kid- 
ney. 726 
supra-renal,  727 
Caput  comu  poBterina,  505 

gallinagmis,  733 
Carpus,  140 
articulations  of.  217 
development  of.  148 
Cartilage  or  Cartilages — 
articular.  181.182 
arytenoid.  704 
of  auricle.  629 
of  bronchi,  720 
cells  of.  181 
circomiercntial.  183 
connecting,  183 
costal.  120 
cricoid,  704 
cuneiform,  705 
of  ear,  629 
ensifnrm,  114 
of  epiglottis,  705 
fibre-,  183.     See  Fibro-cnrti- 

lage. 
interartienlar.  183 
intercellular  substance  of,  182 
interosseoDB,  183 
of  larynx.  703 

stmcture  of.  705 
of  the  nose,  613 


Cartilage  or  Cartilagea — 

of  the  pinna.  629 

ot  Santorini.  705 

palpebral,  625 

permanent,  181 

reticular,  182 

semilunar  of  knee.  325 

of  septum  of  nose,  612 

spongy,  182 

stratiform,  183 

structure  of,  181 

tarsal,  625 

temporary,  38, 181 

thyroid,  703 

of  trachea,  712 

ofWrisberg,  70S 

xiphoid.  114 

yellow.  182 
Cartilaginea  DuDorea  of  nnw 

612 
Cartilu^  triticea,  706 
Carancle.  lachrymal.  626 
Caruncnla  lacrymaiis,  626 

mammillaris,  5:^6 
Caruncnlffi  myrtiformes,  747 
Oasserian  ganplion,  546 
Cauda  eqnma,  502.  581 
Cava,  vena.     See  Vena  cava. 
Cavernous  body,  artery  of.i3J 

738 
Cavities  of  reserve  of  the  teetl 

651 
Cavitjr,  cotyloid.  153 

digital  of  fifth  ventricle,  5!! 
of  lateral  ventricle,  523 

glenoid,  127 

of  pelvis,  156 

sigmoid,  135,  139 
of  radine.  139 
of  ulna,  135 
Colls  of  bone,  37 

ethmoidal.  78 

hepatic,  679,  680 

mastoid.  69 
Cement  of  teeth.  649 

formation  of.  651 
Centres  of  ossificatioD,  39 
Centrum  ovale  majns,  521 

minus.  520 
Cerebclli  incisnra  anterior,  51! 

Kosterior.  531 
ellum.  530 

corpus  dentalnm  of,  533 

ganglion  of,  533 

hemispheres  of.  530 

laminsof.  531,  633 

lobes  of,  531 

lobulus  centralis.  530 

median  lobe  of  529 

pedonclea  of.  529,  533,  53t 

structure  of,  533 

under  snrface  of.  531 

upper  surface  of,  530 

valley  of,  531 

ventricle  of.  533 

weight  of.  530 
Cerebro-spinal  axis,  495 

fluid,  501.509 

nerves,  498 
Cerebrum,  515 

base  of,  517 
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Cercbrnm — 

commissareH  of,  628 

coavolutiooa  of,  515 

cortical  subatsoce  of,  615 

Cmra  of.  520 

fibres  of.  529 

fiasnre  of  Sylvins,  618 

longitudiDBt,  517 
general  arraugement  of  its 

parts,  520 
gray  matter  of,  515 
hemispheres  of,  615 
interior  of,  520 
labia  of,  521 
lobes  of.  517 
peduncles  of,  519 
Btrncture  of,  529 
Bulci,  515,  616 

enpcrior  ganglia  of,  623,  527 
nnder  surface  of,  617 
Tipper  surface  of,  515 
Tentricles  of,  522 
CerrLx  coma  posterins,  606 

nteri,  750 
Chambers  of  the  eye,  623 
Clteek,  muscles  of,  248 
Cbceks,  644 

structure  of,  644 
Chemical  analysis  of  bone,  33 
of  cercbro-apinal  ftnid,  509 
of  dentine  or  ivory,  648 
of  enamel,  648 
of  ncrvoos  snbstance,  496 
of  synovia,  184 
of  thy  mas  gland,  723 
of  thyroid  gland,  722 
Chest,  muscles  of  front  of,  294 

muscles  of  side  of,  298 
Chiasma  or  optic  commissure, 

637 
Chorda  tympani,  542,  637 
Chords  tendlues  of  left  ventri- 
c!e,  697 
of  right,  694,  695 
Tocales,  707,  708 
n'illisii,  463 
Choroid  coat  of  eye.  617 
structure  of,  618 
plexus    of  fourth  veatricle, 

of  lateral  rentncle,  523 
of  third  ventricle.  626 
Chyli  reccptaculnm.  481 
Cilia  or  evelasheH,  626 
Circle  of^Villig.  397 
Circulation  of  blood  in  adults, 
35H,  691 
in  foetus,  699-702 
pulmonic,  358 
systemic,  358 
Circnlus  tonsillaris,  557 
Circumduction,  187 
Cistern  of  Pecquet,  6S3 
Clarke,  Lock  hart,  researches  on 

the  spinal  cord,  505,  506 
Clavicle,  121 
articnlations  of,  123 
attachmeots  of  muscles  to, 

123 
developracnt  of,  123 
fracture  of,  320 


Clavicle — 

of  acromial  end  of,  321 
ofBtemaleDdof,  321 
peculiarities  of,  123 
stractore  of,  123 
CUtoria,  747 
frxnam  of,  747 
lymphatics  of,  491 
mnscles  of,  747,  780 
prepuce  of,  747 
structure  of,  747 
Coccys,  54 

articulations  of,  56 
attachment  of  muscles  to,  55 
cornua  of,  55 
development  of,  55 
Cochlea,  639 

aqueduct  of,  70,  640 
arteries  of,  642 
central  aiis  of,  639 
cupola  of,  639 
dcnticalnte  lamma  of,  640 
hamular  process  of,  640 
infundibulum  of,  639 
lamina  spiralis  of,  639 
membranous  zone  of,  639 
modiolus  of,  639 
nerves  of,  642 
osseous  zone  of,  640 
Bcala  tympani  of,  640 

vestibali  of,  640 
Bcalx  of,  640 
spiral  canal  of,  639 
veins  of,  642 
Collateral  circulation  after  liga- 
tion of  brachial,  409 
common  carotid,  371 
femoral,  441 
iliac,  common,  430 
citemal,  437 
internal,  431 
subclavian,  396 
Colles's  fracture,  324 
ColUculus  bulbi  uretbrtB,  737 
Colon,  672 
ascending,  672 
descending,  G72 
sigmoid  flexure  of,  672 
transverse,  672 
Columella  cochlec,  639 
Column,  posterior  vesicular  of 

'     spinal  cord,  505 
ColnmuEe  camcie  of  left  ventri- 
cle, 697 
of  right  ventricle,  696 
papillares,  695,  697 
Columnar  layer  of  retma,  621 
Columns  of  abdominal  ring,  760 
of  medulla  oblongata,  511 
of  rectum,  674 
of  spinal  cord,  504 
of  vagina,  749 
Commissnra  brevis  of  cerebel- 
lum, 531 
simplex  of  cerebellum,  531 
Commissure  of  floccutos,  531 

optic,  519 
Commisanres  of  bralD,  anterior, 
528 
middle,  62B 
posterior,  628 


Commissures  of  brain — 
soft,  528 
of  spinal  cord,  gray,  504 
white,  504 
Compact  tissue  of  bone,  33 
Conarinm.  628 
Concha,  629 

Condyles  of  bones.    Sec  Bones. 
Congenital  fissures  in  cranium, 

80 
Coni  vasculosi,  741 
Conjoined   tendon   of  btemal 
oblique  and  tranSTeraalis, 
284,  761 
Conjunctiva,  626 

palpebral  folds  of,  627 
Conjunctival  epithelium,  616 
C'onus  arteriosus,  694 
CoQvolntionofcorpua  callosnm, 
517 
of  longitudinal  fissure,  517 
sapro-orbitaJ,  517 
Convolutions  of  cerebrum,  cor- 
tical substance  of,  515 
structure  of,  515 
white  matter  of,  515 
Cord,  spermatic.     See   Sperm- 
atic cord, 
spinal.     See  Spinal  Cord. 
Cordiform  tendon.  291 
Cords,  vocal.    See.  Vocal  cords. 
Corinm  of  skin,  603 
Cornea,  616 
arteries  and  nerves  of,  617 
elastic  laminse  of,  616 
proper  snbstance  of,  610 
structure  of,  616 
Cornicula  laryngis.  705 
Comn  Ammoois,  524 
Cornua  of  the  coccys,  65 
of  hyoid  bone,  112 
of  sacrum,  51 
of  thyroid  cartilage,  704 
Corona  gland  Is,  736 
Corpora  albicantia,  519 
Arantii,  695,  697 
cavernosa  clitoridis,  747 
penis,  737 
crura  of,  737 
structure  of,  737 
genicniata,  529 
lutca.    See  Corpus  lutcnm. 
otivaria,  511 
pyramidal  ia,  511 
quadrigeminn.  629 
rest  iforroia,  511 
striata,  523 
veins  of,  463 
Corpus  Arantii,  695,  697 
caUosum,  517.  616,  521 
convolution  of,  517 
genu  of,  621 
peduncles  of,  518,  522 
rostram  of,  521 
veofriclc  of,  621 
cavernosum.      See    Corpora 

cavernosa, 
colliculi  bulbi,  737 
dentatam  of  cerebellum,  633 

of  olivary  body,  513 
fimbrialum,  524,  625,  626 
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Gorpns — 

genie  u  la  tam  extemnm,  529 

iDterDum.  629 
Highmoriannm,  740 
Inteum,  7^4 

Btnictore  of,  TS5 
tahe,  755 
true,  755 
BiJODgiosnm,  737 
arliirica  of,  738 
structnre  of,  738 
See  also  Corpora. 
Corpuscles,  Malpighi&n,  of  kid- 
ney, 726 
of  spleen,  686 
Cortical  substance  of  brain,  495 
of  cerebral  convolntjoos,  515 
of  kidnc}',  725 
of  Bupra-reoal  capsnles,  728 
of  teetb,  649 
Costal  cartikgcs,  120 
Coverings  of  hernia.     See  Her- 
nia. 
of  testis.    See  Testis. 
Cowper'a  glands,  736,  781 
Cranial  bones.  57 
ftrticiilationa  of,  97. 
See  also  liooes,  craniaL 
Cranial  nerves,  535 
classification  of.  53S 
nerves  of  special  sense,  535 
of    common    Bcnsation, 

545 
of  motion,  537 
mLied,  560 
first  pair.  535 
second.  536 
third,  537 
fourth,  538 
fiflh,  .545 
Ei.\lli.  539 
eevenlh.  soft  portion,  537 

hard  portion,  540 
eighth,     glosso  -  pharyngeal, 
555 
spinal  accessory,  560 
vagus,  557 
ninth,  544 
Cranium,  articnlations  of,  79 
development  of  bones  ot  57 
See  also  Skull, 
Crest,  frontal,  65 
of  ilium,  150 
nasal.  61 
occipital,  58 

internal.  60 
of  pubes,  l!>3 
of  tibia,  166 
turbinated,  of  palate,  88 
of  superior  maxillary,  85 
Cricoid  cartilage,  704 
Crista  guUi,  77 
ilii,  IfiO 
pubis,  153 
Crown  of  tooth,  645 
Crura  cerebelli,  533 
cerebri,  619 
of  clitoris,  747 
of  corpora  <|»vemoBB,  737 
of  diaphragm,  290 
of  foroii,  526 


Crural  canal    See  Canal,  cm- 

nd. 
ring.     See  Bing,  cmral. 
CruBta  petrosa  of  teeth,  648 
Crypts  of  LieberkUhn,  669 
Crystalline    lens.       See    Lens, 

crrstalline. 
Cuboid  bone,  173 
Cuneiform  bone  of  foot,  175 
of  hand,  141 

external,  176 

internal.  175 

middle,  176 
Cupola  of  cochlea.  639 
Curling  on  the  development  of 

the  testes,  745 
Curvatnrca  of  tbe  spine.  55 
Cutaneous  nerves.    SBeNerves, 

cutaDcons. 
Cuticle,  604 
Catia  vera,  603 

Daktos,  739 

Decussation    of  optic  nerves, 

537 

of  pyramids,  511 
HeciiluouB  teeth,  645 
Dens  Bapientis,  647 
Dentine.  648 

chemical  composition  of,  648 

formation  of,  650 
Depression  of  bones,  35 

coronoid,  132 

for  Pacchionian  bodies,  62 
Derma  or  true  skin,  603 
Descent  of  testicle.  745 
Development  of  atlas,  49 

Ax'm.  49 

bone,  38 

carpus,  148 

clavicle.  122 

coccj-.t,  54 

cranium,  79 

ethmoid,  78 

femur,  103 

fibula,  170 

foot,  179 

frontal  bone,  66 

hand,  148 

humerus.  132 

hyoid  bone,  112 

inferior  turbinated  bone,  91 

lachrymal  bone,  86 

lower  jaw,  95 

lumbar  vertebra;,  49 

malar  bone,  88 

metftcarnns,  148 

metatarsus,  179 

nasal  bone,  81 

occipital  bone,  61 

09  innominatum,  154 

palate  bone.  90 

parietal  bone,  63 

patella,  164 

permanent  teeth,  651 

phalanges  of  foot,  179 
of  hand,  148 

radius,  140 

ribs,  118 

sacrum.  54 

scapula,  127 


Development — 

seventh  cervical  vertehti,45 

sphenoid,  76 

flteranm.  114 

superior  maiill>ry  bone,  83 

tarsus,  173 

teetli,  649 

temporal  bone,  71 

temporary  teeth,  649 

tibia,  163 

ulna,  138 

vertebne,  48 

Tomcr,  92 

Wormian  bones,  80 
Diameters  of  pelvis,  156 
Diaphragm,  2^9 

aortic  opening  of.  291 

lymphatics  of.  494 

serous  membranes  of,  291 
Diaphysis.  39 
Diarthrosis,  185 

rotatoria  B,  186 
Digestion,  org&nB  of,  643 
Diploe.  35 

veins  of,  461 
Direct   inguinal    hernia.     Sk 

Hernia. 
Discharge  oF  ovum.  754 
Discus  proligerns,  754 
Dissection  of  rooscles,  regions, 
hernia,  &c.     See  Mosdet, 
Regions.  ITemia,  4c 
Doraum  of  penis,  736 

of  scapula,  118 
Duct  or  Ducts- 
aberrant  of  testis,  742 

of  DarthoUne,  655 

biliary,  GKJ 
glands  of,  682 
slnicture  of,  682 

common  choledoch,  CM 

of  Cowper's  glaad,  736 

cystic,  082 
Talve  of,  682 

ejaculalory,  744 

galactopboroup,  756 

hepatic,  6B0,  6^1 

of  kidney.  726 

lactiferous.  756 

oE  liver.  6fJ0 

lymphatic,  right,  484 

nasal,  028 

of  pancreas,  683 

parotid,  6-')4 

seminal.  744 

Steno's.  6.")4 

thoracic,  483 

Whartonian.  C55 
Ductless  glands.     S'/je  01aBd^ 

ductless. 
Ductus  arterioiius.  699,  701 
how  obliterated   in  fcptiB, 
702 

communis  dioloilochus,  6SJ 

poncreaticuB  minor,  684 

Biviniani.  GJ5 

venosHs,  699.  701 
how  obliterated,  702 
Duodenum.  667 

vessels  and  nerves  of.  66B 
Dura  mater  of  brain,  507 
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Dure  mater — 

Brterics  of,  507 
nerves  or,  507 
processes  of,  50S 
Btructnre  of,  607 
veins  of,  507 
of  cord.  50O 

peculiaritiea  of,  601 

Ear,  G28 
Brteries  of.  631,  636,  M3 
aaditor;  caoal,  031 
aaricle  of,  628 
cocblea.  G39 
eitcmat,  628 
heiU  of,  629 
interoal.  637 
labyrinth,  637 

mcnibranoDB,  640 
miilJle,  632 
muscles  of.  241,  630.  636 

of  auricle,  241,  630 

of  tympantim,  636 
ossicula  of,  S34 
pJDQa,  628 

semicircular  canals,  63S 
tympaDum,   632.      See    also 

Testibutu.  G37 
Earthy    coostitncot    of   bone, 

33 
Ecker  on  sapro-renal  capsnics. 

728 
Eighth  pair  of  Dcrves,  556 
Ejacniatory  ducta,  744 

structure  of,  744 
Elbow,  bend  of,  407 

joint.  211 

vessels  and  nerves  of,  212, 
213 
Eminenee  of  aquKiluctDS  Fal- 
lopii,  633 

of  boDi'S.  35 

canine,  ^2 

frontal.  64 

ilio-pectineal,  153 

jugular.  59 

nasal,  67 

parietal,  61 
Eminentia  articnlaris,  C7 

collaterulis.  523,  525 
Enamel  of  teeth,  649 

chemical  composition  of,  649 

formation  of.  651 

membrane,  651 

organ,  651 

roils,  649 
Enarthrosia,  185 
Endocardium,  697 
Endolympb,  642 
Ensiform  appendix,  114 
Epidermis,  604 

development  of,  664 

growth  of,  664 

Btniclure  of.  664 
Epididymis,  739 
Epiglottic  glands,  711 
Epiglottis,  705 

mnsclcs  of,  71Q 
Epiphyses,  35 

separation  of,  40 


Epithelium  of  skin,  tongne,  Ac. 

ixe  Skin,  Tongue,  ±c. 
Erectile  tissue,  stractare  of,  738 
of  penis,  738 
of  vulva,  747 
Eruption  of  the  teeth,  651 
Ethmoid  bone,  77 
articulations  of,  78 
cribriform  plate  of.  77 
development  of,  78 
lateral  masses  of,  78 
perpendicular  plate  of,  77 
OS  planum  of,  78 
unciform  process  of,  78 
Enstachian  tube.  634 

tympanic  orifice  of,  634 
valve,  693 

in  fcetal  heart.  699 
Eye,  614 

appendages  of,  625 
arteries  of,  624,  625 
chambers  of,  $'23 
ciliary  ligament,  620 

muscle,  G2U 

processes,  G18 
humors  of,  622 

aqueons,  622 

crystalliuc  lens,  623 

vitreous,  623 
membrana  pupillnris,  620 
membranes  of,  615 

choroid.  618 

conjunctiva,  626 

cornea,  616 

hyaloid,  623 

iris,  619 

Jacob's.  621 

retina,  620 

sclerotic.  615 
pupil  of.  619 
tunics  of,  615 
uvea  of,  619 
vessels  of  globe  of,  624 
Eyeball,  614 
mnscles  of.  243 
nerves  of,  625 
tunics  of,  615 
veins  of,  625 
Eyebrows,  625 
Ky clashes.  626 
Eyelids.  625 
cartilages  of.  625 
Meibomian  glands  of,  629 
mascles  of.  242.  625 
structure  of.  625 
tarsal  li^ment  of,  626 
Bje-tecth,  646 

FiCE.  arteries  of,  374 

bones  of.  57,  80 

lymphatics  of.  484 

muscles  of,  242 

nerves  of,  542 

veins  of,  458 
Facial  bones,  57,  80 
Falciform  process  of  fascia  lata, 

769 
Fallopian  tubes,  752 

fimbriated  extremity  of,  762 

lymphatics  of,  492 

nerves  of,  795 


Fallopian  tubes — 

slractare  of.  752 
vessels  of,  755 
Fall  cerebelli,  508 

cerebri,  508 
Fangs  of  teeth.  645 
Fascia  or  Fasciie,  235,  236 
anal,  786 
aponcQrotic,  237 
of  arm,  302 
cervical,  deep,  254 

superficial,  253 
costo-coracoid.  2% 
crcmosleric,  740,  762 
cribriform,  768 
deep,  237 
dentala,  525 
dorsal,  of  foot,  350 
of  face,  23S 
flbro-areolar,  237 
of  foot,  349 
of  forearm.  305 
of  hand,  316 
of  head,  238 
iliac.  325 

infuodibuliform.  763 
intcrcolumoar,  283,  760 
intercostal.  288 
intermuscular,  of  arm,  302 

of  foot,  349 

of  thigh.  328 
ischio-reclal.  775,  786 
lata,  328,  768 

falciform  process  of.  769 

iiiac  portion  of,  76t- 

Sinbic  portion  of,  769 
eg,  340 
lumbar,  285 
lumborum.  2P5 
of  mamma.  294 
of  neck.  253 
obturator.  786 
palmar,  316 
pelvic,  785 

obturator  layer.  786 

parietal  layer,  78C 

visceral  lojer.  786 
perineal,  deep,  7>'0 

superficial,  777 
plantar,  349 
propria,  740 
recto- vesical.  786 
spermatic.  760 
superficiol.  237 

of  epicranial  rejnon.  240 

of  inguinal  region,  758 

of  ischio-reclal  region,  775 

perineal,  777 

of  thigh,  327 

of  thoracic  region,  294, 298 

of   upper  extremity,   2114, 
298 
temporal,  250 
of  thigh,  deep.  328 

SupcrScial.  327 
of  thorai,  293.  294 
trans versalis,  763 
Fasciculi  graciles.  511 

teretes.  514,  532 
Fosciculis  nnciformis,  516 
Fauces,  istbmns  of,  653 
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Female  organB  of  generation, 

746 
bnlbi  veatibnli,  747 

coruuculce  rayrtiformeB,  747 

clitoris,  747 

fossa  navicalaris,  747 

frenulum  pudendi,  747 

clanils  of  iSartholine,  747 

by  men,  747 

labia  majorn.  74S 
minora,  747 

njTuphfe,  747 

pr^puttam  clitoridis,  747 

ntet-ns,  750 

vagina.  749 

vestibule,  747 
Femoral  beroia.    See  Hernia, 

femoral. 
Femur,  158 

articulations  of,  163 

attachment  of  muscles  to,  163 

development  of,  163 

fracture  of,  above  condjiee, 
355 
below  trochanters,  355 
of  neck  of,  355 

Btractore  of,  162 
Fenestra  ovalis,  633, 639 

rotDDda.  633.  630 
Perroin,  pyi'amids  of,  726 

tubes  of.  726 
Fibnc  arciformes.  511,  513 
'  trans  versiE,  532 
Fibrin  of  muscle,  235 
Fibro-cartiittge.  183 

acromioclavicular,  209 

ctrcumfcreDliai.  1B3 

connect  log,  183 

ioterarlicular,   183.     See  In- 
tern rticular. 

intercoccTgean,  205 

interosseous,  183 

intervertebral,  189 

of  knee,  225 

of  lower  jaw,  197 

pubic.  2(16 

radio-ulaur,  214 

Bacro-coccygeal,  205 

semilunar.  225 

sterno-eluvicular,  208 

Etratirorm,  183 

.triaogular,  214 
Fibrous  nervous  matter,  495 
Fibula,  168 

articulalinns  of,  170 

attacbmeot    of   muscles   to. 
170 

development  of,  170 

fracture  of.  wilh  dislocation 
of  the  tibia.  357 
Fibrous  rinps  of  heart.  697 
Fifth  pair  of  nerves,  .')45 

ventricle  of  brain,  525 
Fimbrirc  of  Fallopian  lube,  752 
Fissura  palpebrarum,  625 
Fissure,  auricular.  71 

of  cerebellum,  horizontal.  531 

of  cranial  bones,  conKcnital, 
80 

of  ductus  venoana,  677 

for  gall-bladder,  677 


FisBure — 

Glaserian,  68,  632 
of  helix,  629 

of  liver,  677 

longitudinal,    of    cerebmm, 
515,  517 
of  liver,  676 
of  lung,  718 
maxillary,  83 
of  medulla  oblongata,  511 
palpebral,  625 
portal,  677 
posterior  lateral,  503 

median,  503 
ptery  go-maxillary,  106 
Bpheoo^m  axillary,  106 
sphenoidal,  75,  101 
of  spinal  cord,  anterior  late- 
ral, 503 
median,  503 
of  Sjivius.  518 
of  tragus.  629 
transverse,  of  cerebrum,  525 

of  liver.  677 
umbilical,  of  iiver,  677 
for  vena  cava,  677 
Floating  ribs,  116 
Flocculus.  532 

FtetDB,  circulation  in,  699,  700 
Eustachian  valve  in,  693 
foramen  ovale  in.  693 
liver  of,  distribution  of  ils 

vessels,  699 
ovaries  in.  755 

peculiarities  of  vaacnlar  sys- 
tem in.  699 
relics  in  heart  of,  693 
Folds,   aryleno  -  epiglottidean, 
705,  710 
recto-uterine,  750 
recto-vcsieoi,  730 
vesico-utorinc.  750 
Follicle  of  hair.  606 
Follicles,  dental,  650 
gastric.  666 
sebaceous,  607 
Follicnlar  stage  of  development 

oflceth,  650 
Fontanellea,  60.  62,  79 
anterior,  62.  79 
posterior.  00,  62,  79 
Foot,  arteries  of,  448,  452 
bones  of,  170 
development  of.  179 
dorsal  region  of,  muscles  of, 

350 
fascia  of  349 

ligaments  of.  228,  229,  230 
nerves  of  589 
plantar  region  of,mnsclcB  of, 

350 
vessels  of.  448,  452,  473 
veins  of.  473 
Foramen,     .^e  also  Foramina, 
cajcum  of  frontal  bone,  69, 
100 
of  medulla  oblongata,  511 
of  InnfTue,  609 
carotid,  70 
condyloid.  59 
inferior  dental,  98 


Foramen — 

incisive.  102 

infra-orbital,  63 

intervertebral,  57 
jnguiar,  101 

laccnim  anterina,  101 
medium,  101 
posterins,  101 

magnom,  58,  60 

mastoid,  69 

mental.  93 

of  Monro,  523,  526 

obturator,  154 

optic,  73,  lOU 

ovale  of  heart,  699 
of  sphenoid,  74,  101 

palatine,  anterior,  85, 102 
posterior,  88 

parietal,  61 

pterygoid,  75 

pterjgo-palatine,  74 

rotuadum,  74,  101 

Eacro-sciatic,  gTeat,  152,154, 
205 
small.  152.  154.  205 

of  Sommeriog.  621 

Bpheno-palatjjie.  110 

spinosum,  74,  101 

sternal,  114 

BtySo-mastoid,  71 

supra-orbital,  64 

thyroid,  154 

vertebral,  42 

VesaUi.  74.  101 

of  Winslow.  661 
Foramina  of  diaphragm.  291 

external  orbitar,  74 

malar,  87 

olfactory,  77 

sacral,  51 

Thebcsii,  479,  693 
Forearm,  arteries  of,  410 

bones  of,  133 

fascia  of,  305 

lymphatics  of.  488 

muscles  of.  305 

nerves  of.  569 

veins  of,  466 

vessels  of.  410,  466,  488 
Foreskin.  736 
Fornix,  524,  525 

body  of,  526 

bulb  of.  519 

crura  of,  526 
Fossa  of  antihelix,  G29 

canine,  82 

cerebral,  100 

condyloid.  59 

cyst  id  is  felleie,  677 

digastric.  59 

digital.  159 

glenoid,  68 

of  helix.  629 

iliac.  150 

infra-spinonB.  124 

incisive,  82.  92 

innominata.  629 

ischio-rectal,  776 

jugular,  104 

lachrymal,  65 

myrtiform,  83 
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Foastt — 
oavicnlar  of  urethra,  733 

of  vnlva,  747 
occipital,  inferior,  60 
ovahs,  693 

palatine,  anterior,  85,  102 
pitaitar^,  73 
pterygoid  of  aphenoid,  75 

of  lower  jaw,  95 
scaphoid,  75 
scaphoid  ea,  629 
spheno-moxiliary,  106 
of  skull,  anterior,  100 
middle,  100 
posterior,  101 
Bublingnal.  93 
Bnbmaxillarj,  94 
sabscapular,  123 
snpra^apinons,  124 
temporal,  105 
trochanteric,  159 
zygomatic,  106 
FosBie,  cranial,  100 

nasal.    See  Nasal  fosste. 
Fonrchette,  747 
FoQrth  nerve,  538 

ventricle.  532 
Fovea  centralis  retime,  621 
hemiflpherica,  638 
semi-elliptic  a,  6'SS 
Fractnre  of  acromion  process, 
321 
clavicle,  320 

acromial  end  of,  321 
centre  of,  320 
sternal  end  of,  321 
CoU*'a,  323 
coracoid  process,  321 
eoronoid  process  of  nlna.  322 
femur  above  condyles,  355 
below  trochanters,  355 
neck  of,  355 
fibula,  with  dislocation  of  ti- 
bia. 357 
humerus,  321.322 
anatomical  neck,  321 
shaa  of,  322 
surgical  neck,  321 
olecranon  process,  322 
patella,  356 
Poll's,  357 
radios,  323 

lower  end  of,  323 
neck  of.  323 
shaft  of,  323 
and  ulna.  323 
tibia,  shaft  of,  356 
nlna,  323 
shan  of,  323 
Fricna  of  ileo-ciscal  valve,  671 
FneDulum  cerebri,  629 
pudendi,  747 
of  Vienasens's  valve,  529 
Frsnum  clitoridia.  147 
labii  inferioris.  643 

sn  peri  oris.  643 
prteputii,  736 
Frontal  bone,  63 

articulations  of,  66 
attachment  of  mnsclea  to, 
66 


Frontal  bone — 

development  of,  66 
stmcture  of,  €6 
Fundus  of  bladder,  731 

of  ut«rua,  750 
Funiculi  of  nerve,  498 
Fnoicnlus,  498 

Furrow,    anricnlo-ventricQlar, 
691 
interventricular,  691 
Farrowed  band  of  cerebellum, 
631 

0*i.ACTOi*HOBOCB  ducts,  756 
GaU-bladder.  681 

doct  of,  681 

fissnre  for,  677 

stmcture  of.  681 

valve  of,  681 
Ganglia,  497.    See  Ganglion. 

cardiac,  596 

cephalic,  551,  694 

of  fifth  nerve,  551 

Inmbar,  600 

lymphatic.  482 

mesenteric,  599 

renal,  598 

sacral.  600 

semilnnar  of  abdomen,  598 

solar,  598 

of  spinal  nerves,  562 

of  sympathetic  nerve,  692 
branches  from,  592 

thoracic,  597 
Ganglion,  Arnold's.  564,  594 

of  Andersch,  555 

carotid,  595 

Casserian,  546 

cervical,  bferior,  595 
middle,  594 
superior.  594 

ciliary,  551 

on  circomfles  nerve,  569 

diaphragmatic,  .'>98 

on  facial  nerve.  541 

glosso-pharyngeal,  555 

impar,  692. 600 

inferior  cervical.  595 

intercarotid,  595 

on  interosseoDH  nerve,  pos- 
terior, 576 

ingular,  555,  657 

lenticular,  551 

lingual,  594 

Meckel's,  552.  694 

middle  cervical,  595 

ophthalmic,  661,  594 

otic,  554,  594 

petrous.  556 

pharyngeal,  567,  594 

pnenmogastric,  657,  558 

of  portio  dora,  541 

of  Ribes,  592 

of  root  of  vagns,  558 

semilunar  of  flftli  nerve,  546 
of  sympathetic.  598 

spbeno-palatine.  652.  594 

Bubmaiillary,  655,  .594 

superior  cervical,  694 

sopru^renal.  598 

temporal,  594 


Ganglion — 
thyroid,  595 

of  trunk  of  Tagns,  557,  5SS 
of  Wriaberg,  597 
Ganglion  corpascles,  497 
Generative  organs,  female,  747. 

i%e  Female  organs  of  gene- 
ration, 
male,  735.    See  Male  organs. 
Genu  of  corpus  callosum.  621 
Germinal  spot  of  ovutb,  754 

vesicle  of  ovum,  "54 
Gimbemat's  ligament,  281,  7C0, 

770 
Gingtjmna,  186 
Gladiolus,  114 
Gland  or  Glands — 
absorbent,  482 
accessory  of  parotid,  654 
aggregate,  669 
agminate,  669 
arytenoid,  711 
of  Bartholine,  747 
of  biliary  ducts,  681 
Bmnner's,  669,  781 
buccal,  644 
cemminoas,  632 
Uowper'a,  736 
duodenal,  669        «- 
ductless,  684,  721,  722,  727 

spleen,  684 

supra-renal.  727 

thymus,  722 

thyroid,  721 
epiglottic,  711 
gastric,  666 
of  Havers,  184 
kidney,  724 
labial.  643 
lachrymal,  628 
of  larjni.  711 
lingual,  GIO 
of  Litlr*,  733 
liver,  675 
lumbar.  435 
lymphatic.  482 

anterior  tibial,  488 

auricular,  484 

aiUlar?.  487 

bronctual,  494 

buccal,  484 

cervical,  485 

conglobate.  482 

gluteal,  489 

iliac,  490 

ingninal,  488 

intercoBtot,  493 

internal  mammary,  493 

ischiatic,  489 

of  large  intestine,  493 

lumbar,  490 

mediastinal,  493 

mesenteric,  493 

of  neck.  485 

Gcsophaeeal,  494 

occipital.  484 

parotid,  485 

popliteal.  489 

sacral.  490 

of  spleen,  4!l3 

of  Btomoch,  492 
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Oliuid  or  Glaads — 

Bubmaxillar;,  484 

thoracic,  493 

zjgomatic,  484 
ULikTnmary,  j5G 
McibomioD,  626 
molar,  644 

macilaginoas  of  Havera,  184 
odorifera),  736 
lEBopliareal,  658 
of  Paccuioni,  507 
palaline.  652 
paDcreas,  6^3 
parotid.    See  Parotid  gland. 

feptic.  666 
'ejer'8,  670 

phaiyngeal,  65S 

pineal.  528 

pituitary,  519 

prostate.  £lf«ProBtateg]aDd. 

Sttlivary,  6.i3 

aebnceouB,  607 

eolitarj,  6 69,  675 

Babliognal.     See  Sublingual 
gland. 

Bubmaitilkry.    See  Sabmai- 
illarj'  gland. 

Badurifcroas,  607 

BuprorWDal,  727 

sweat,  607 

tbymus,  722 

thyroid.     See  Thyroid  gland. 

of  tongue,  610 

tracheal,  713 

of  Tyson,  736 

uterine,  754 

of  vulva,  747 
Glandiila;  odorifers,  736 

Pacch;oni.  463,  507 

Eolitaria;.  GG9 

Tysonii.  736 
Glans  clitoridis,  747 

penis,  736 
Gliding  movement,  187 
GUsbod'b  capsule,  662,  678 
Globus  major  of   epididymie, 
739 

minor  of  epididymis,  739 
Glottis,  707 

lima  of,  707 
GomphoBia,  185 
Graafian  vesicles.  753,  754 

membraaa  granulosa  of,  754 

ovicapsale  of.  754 

structure  of,  753 
Granules,  seminal,  744 
Gray  matter  of  cerebellum,  533 

of  cerebrum,  495,  515 
chemical  analysis  of,  495 

of  fourth  ventricle,  533 

of  medulla  oblongata,  613 

of  spinal  cord,  505 

of  third  ventricle.  628 
Greater  wings  of  sphenoid,  74 
Groin,  758 

cribriform  fascia  of,  760 

cntaocona  vessels  and  nerves 
of,  758 

region  of,  758 

superficial  fascia  of,  756 

surgical  anatomy  of,  758 


Groove,   anricolo  -  rentricalar, 
691 

bicipital,  129 

cavernous,  73, 100 

dental,  649 

infra-orbital,  83 

lachrymal.  84 

mylo-hyoid,  94 

nasal,  Ul 

occipital,  69 

optic,  73 

Bubclavi^.  113 
Grooves  in  the  radius,  140 

ventricular,  691 
Growth  of  bone,  40 
Gubemaculum  testis,  745 
Gums.  644 
Gyri  operti,  518 
Gyrus  fomicatns,  517,  521 

Hairs,  606 

follicles  of.  606 
Btructure  of.  606 

medulla  of,  606 

root  of,  606 

shaft  of,  606 

sheath  of,  606 
Hum.  region  of  the,  443 
Ham  string    tendons,    snrgical 

anutomy  of,  340 
Hand,  arteries  of,  411,  414 

bones  of,  140 

development  of,  148 

fascia  of,  349 

ligaments  of,  217 

muscles  of,  850 

nerves  of,  from  median,  571, 
573 
from  radial,  575 
from  ulnar,  573,  574 

veins  of,  466 
Hard  palate.  652 
Harmonia,  185 
Havers,  glands  of,  184 
Head,  muscles  of,  240 
veins  of,  4.')8 

of  scapula,  127 

of  ulna,  135 
Heart,  691 

annular  fibres  of  anricles,  698 

arteries  of,  699 

aariclcsof,  691,693 

circular  fibres  of.  698 

component  parts  of,  691 

endocardium.  697 

fibres  of  the  auricles.  698 
of  the  ventricles,  698 

fibrous  rings  of,  697 

foeial  relics  in,  693 

infundibulom  of,  694 

left  auricle,  695 
ventricle,  696. 

looped  fibres  of  auricles,  698 

lymphatics  of,  494,  699 

muscular  structure  of.  698 

nerves  of.  560,  596,  699 

openings  into,  693 

peculiarities  of,  in  ftEtas,699 

position  of.  691 

right  auricle,  692 
ventricle,  694 


Heart- 
septum  ventricntomm,  694 
size  and  weight,  691 
spiral  fibres  of.  698 
structnre  of,  697 
subdivision  into  cavities,  6C1 
valves  of,  693,  694,  695 
veins  of,  699 
vortei  of,  698 
Heiicotrema  of  cochlea,  640 
Helii,  629 
fossa  of,  629 
muHcles  of,  630 
process  of.  629 
Hernia,  congenital,  765 
direct  inguinal.  7G1.  765 
comparative  frequency  of. 

766 
conrse  of,  765 
coverings  of.  765 
diagnosis  of.  766 
incomplete,  766 
femoral,  complete,  773 
cntaneouB     vesBels     anil 

nerves  of,  766 
coverings  of.  773 
descent  of,  773 
dissection  of.  7G6 
incomplete,  773 
seat  or  stricture  in.  774 
snperficial  faEcia  of,  766 
surgical  anatomy  of,  700 
varieties  of,  773 
infantile.  765 
inguinal,  758,  764- 
dissection  of,  758 
external,  764 
internal,  764 
snrgicai  anatomy  ot,  758 
oblique  inguinal.  ,764 
course  of,  764 
coverings  of,  7C4 
scrotal,  765 
HcBselbach's  triangle,  765 
Hey'a  ligament,  769 
Hiatus  Fallopii.  69,  101 
Higbmore,  antrum  of,  83 
Hilton's  muscle,  710 
Uilus  of  kidney,  724 

of  spleen.  684 
Hip  joint,  221 

muscles  of.  334 
Hippocampus  major,  524 

mm  or,  523 
Humerus,  129 
anatomical  neck,  fracture  of, 

320 
articulations  of.  133 
attachment  ofmnsclea  t«,133 
development  of,  132 
head  of.  129 
neck  of.  129 
nutrient  artery  of.  409 
shaft  of.  fracture  of.  322 
surgical  neck,  fractnre  of,  321 
tuberosities  of,  129 
Humors  of  the  eye.  622 
Hyaloid  membrane  of  eye,  623 
Hymen,  747 
Uyoid  bone.  111 
attachment  of  mnscleB  to,ll! 
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Ujoid  bono — 

developmeot  of,  112 

Ileo-C£cal  valve,  673 

-colic  valve,  673 
Henm.  Gb8 
lUum,  149 

BUachmGntormiiBcle3to,155 
Impressio  colica,  C78 

renalis,  678 
Incisor  leetb,  646 
of  lower  jaw,  646 
of  upper  jaw,  646 
locisura  ce  rebel  li,  aDterior,  531 
posterior,  531 
intertrapca,  629 
SaDtorini,  631 
Iqcus,  635 

ligament  of,  636 
Buspcnsorj,  636 
Infaotile  hemia,  765 
laferior  maxillary  bone,  92.  See 
Jaw,  lower, 
meatns  of  nose,  111,  613 
tarbinated  bones,  91 
&rticu!atioD9  of,  91 
development  of,  91 
Jnfandibula  ofkidnej,  726 
Infnndibutum  of  brain,  628 
of  cochlea.  639 
of  etbmoid.  79 
of  heart,  694 
Inlet  of  pelvis,  155 
iDDoninatc  bone,  149 
articulations  of,  ISS 
attachment  of  muscles  to, 

l.'ij 
development  of,  154 
Blrnctarc  of,  154 
Inorganic  constitaent  of  bone, 

33 
loterarticular    &bro-cartilagG, 
183 
of  jaw,  197 
of  knee,  225 
of  pubes,  206 
of  radio-ulnar  joint.  214 
of   sacrO'Coccj'geal  joint, 

205 
of  scapulo-clavicniar  joint, 

209 
of  stemo-«Iavicnlar  joint, 
20tl 
Intercellular  substance  of  car- 
tilage, 182 
Intercolumaar  fibres,  760 
Intercostal  spaces,  116 
Interlobular  biliary  plexns,  680 
Interpeduncular  space  of  brain, 

519 
Interstitial  lamcllic,  36 
Int«rtubular  tissue  of  teeth,  648 
Intervertebral  notches,  41 

substance,  1H9 
Intestine,  large.  670 

cellular  coat  of,  674 
cxcum,  670 
coloQ,  672 
ileo-ca!cal  valve,  671 
mucous  membrane  of,  674 
mnscalar  coat  of,  673 


Intestine — 

rectum,  672 
serous  coat  of,  673 
structure  of,  673 
small,  667 
cellular  coat  of.  668 
divisions  of,  667 
dnodeDOm,  667 
ileum.  668 
jejunum.  668 
glands  of,  669 
mucous  coat  of,  668 
muscular  coat  of.  668 
scroDS  coat  of,  668 
simple  toilicles  of,  669 
structure  of,  668 
submucous  coat  of,  668 
valvnife  conniventes,  668 
vilU  of.  668 
Intra-cartilaginona  ossification, 
39 
-membranons  ossification, 
39 
lntume9ccntiagangliformiB,641 
Involuntary  muscles,  234 
Jris,  619 
arteries  of,  620 
structure  of,  619 
Ischium.  V)2 

atlachmenl  of  muscles  to,  155 
Island  of  lieil,  518 
Isthmus  of  the  fauces,  6.')3 
of  the  thyroid  gland.  721 
Iter  ad  infundibulum,  528 

e  tertio  ad  quartum  ventri- 
culum.  S28 
Ivory  of  tooth,  648 

Jacob's  membrane,  621 
Jacobson's  nerve,  556 

canal  for,  71 
Jaw.  lower,  92 

art  iculnt  tons  of,  97 
attachments  of  masclcs  to, 

97 
changes  produced  by  age 

in,  95 
development  of,  95 
lin;amcnta  of,  195 
oblique  line  of,  92 
rami  of,  94 
symphysis  of.  92 
upper.    iSee  Superior  Maxil- 
lary bone. 
Jejunum.  668 
Joint.    See  Arti eolations. 

KsKKRCNn.  valves  of^  668 
Kidney,  724 

calyces  of.  726 

cortical  snbstance  of,  724 

duels  of,  726 

hilus  of,  724 

infundibula  of,  726 

lymphatics  of,  727 

Malpighion  bodies  of,  726 

mammilliB  of,  725 

medullar?  sabstonce  of,  724 

nerves  of,  727 

papilhc  of,  725 

pelvis  of,  72S 


Kidney — 

pyramids  of  Perrein.  726 
of  Malpighi,  724 

relations  of,  724 

renal  artery,  726 

sinus  of,  726 

tubes  of  Ferrein,  726 

tubnii  urioiret'i,  725 

veins  of,  726 

weight  and  dimensions  of,  724 
Knee-joint,  223 

KUrschner,    on    structure    of 
heart's  valves,  694 

Labia  cerebri,  521 

pudendi  majora,  746 
minora,  747 
lymphatics  of,  468 
Labyrinth,  637 

arteries  of,  642 

fibro-serons  membrane  of,  639 

membranoDS,  640 

nerves  of,  642 

veins  of,  642 
Lachrymal  apparatus,  627 

bones,  86 
articulations  of.  86 
attachment  of  muscles  to, 

86 
development  of,  86 
Lacteals,  493,  669 
LactiferoDB  ducts,  756 
Lacuna  magna,  733 
Lacunae  of  bone,  36 
Lacns  locrymalis,  625,  626 
Lamella,  articular,  181 
of  bone,  36 

circumferential,  36 

horizontal,  of  ethmoid,  77 

inters  lit]  al.  36 

perpendicular,  of  ethmoid,  77 
Lamina  cinerca.  518 

cribrosa  of  sclerotic,  616 

denticulate  of  cochlea,  640 

fnsca  of  sclerotic,  615 

membranacea,  640 

spiralis  of  cochlea,  640 
Lamina:  of  cornea,  elastic,  61G 

of  the  vertebrsj.  41 
Laminated  tubercle  of  cerebel- 
lum, 531 
Laryngia  saccnlas.  712 
Larjngo-trncheotomy,  713,  714 
Larjngotomy,  713,  714 
Larynx,  703 

arteries  of,  711 

cartilages  of,  703 

cavity  of.  707 

glaniU  of.  711 

glottis,  707 

interior  of,  706 

ligaments  of,  705 

lymphatics  of,  711 

mucous  membrane  of,  710 

muscles  of,  708 
actions  of.  708 

nerves  of,  711 

pouch  of,  708 

rima  gloltidis,  707 

veins  of,  711 

ventricle  of,  708 
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Larynx — 

Tocal  cords  of,  falae,  707 

inferior,  708 

Bnperior,  708 

true,  708 
Lateral  gingijmuB,  186 
masaea  of  ethmoid,  78 
Leg,  Brteriea  of,  446 
bonea  of,  163 
fascia  of,  340 

Jeep,  345 
ligameota  of,  226 
Ijmphatica  of.  488 
muaolca  of  front  of,  341 

back  of.  343 
nerves  of,  D88 
veins  of,  473 
Lens.  CTTBtalline,  623 
capBuie  of,  623 
cboDgeB  prodnced  in  bv  age, 

624 
stracture  of,  G24 
sospeDfior;  ligament  of,  624 
Lesser  lachrymal  booe,  86 
LieberkUhn.  crypts  of,  669 
Ligament  or  Ligaments,  strac- 

tare  of,  183 
Bcceaaory.  211 

acromio-claricuior,  soperior, 
208 

inferior,  208 
ftlar  of  knee,  226 
of  ankle,  anterior,  228 

lateral,  228 
annalar  of  ankle,  34S 

anterior,  348 

external,  348 

internal,  348 

of  radios  and  ulna,  213 

of  stapes,  636 

of  wrist,  anterior,  315 
posterior,  315 
anterior  of  knee,  223 
areoate,  291 
aryteno-cpigiottic,  70" 
astragal o-scapb old,  232 
atlo-axoid,  anterior,  191 

posterior,  192 
of  bladder,  false,  731 

true,  730 
broad  of  liver,  676 

of  uteroB,  750 
calcaneo-astragaloid      exter- 
nal. 230 
posterior.  230 
calcaneo-cuboid,  internal,  231 

long,  231 

Bhort.  231 

superior.  231 
calcaneo-scophoid,     inferior, 
231 

superior.  231 
capaukr  of  allo-a.Toid,  193 

of  costo-stcrnal,  200 

of  trico-tbyroid.  206 

of  hip.  221 

of  intercostal,  202 

of  jaw,  197 

of  koce,  224 

of  occipilo-atloid,  194 

of  ribs  with  spine,  198 


Ligament  or  Ligaments — 

of  shoulder,  210 

of  thumb,  218 

of  vertebne,  190 
carpo-metacarpal,  216 
of  carpiu,  217 
central,  of  spinal  cord,  502 
check,  193 
ciliary  of  eye,  620 
common  vertebral,  anterior, 
188 

posterior,  189 
conoid,  209 
coraco-acromial,  210 

-clavicalar,  209 

-humeral,  211 
coracoid,  210 
coronary  of  knee,  226 

of  liver,  676 
costo-ciavicular,  208 

-sternal,  anterior,  200 
posterior,  200 

•transverse,  anterior,  199 
middle,  199 
posterior,  200 

-vertebral,  198 

-xiphoid,  201 
cotyloid,  222 
crico-ar_'-tenoid,  706 

-thyroid,  706 
crucial  of  knee,  224 

external,  224 

intern al,  224 
cruciform,  193 
deltoid,  228 

dorsal,  of  carpo-mctacarpal, 
218 

of  carpus,  217 

of  metacarpus,  219 

of  metatarauB,  233 

tarso-metatarsal,  233 

of  tarsus,  230 
of  elbow,  212 

anterior,  212 

extcm.il  lateral,  212 

internal  lateral,  212 

posterior,  212 
falciform  of  liver,  676 
femoral,  769 
(raatro-phrcnic,  664 
UimberoiU's,  281,  760,770 
glenoid,  211 

elosso-epiglottiilean,  705 
Hej'B  769 
of  hip,  221 

hyo- epiglottic,  705,  706 
iUo-femoral,  222 

-lumbar,  203 
of  incus,  636 

interarticulnr  of  ribs,  198 
interclavicular,  208 
iutereostat.  201 
internal  lateral  of  lower  jaw, 
196 

of  knee,  224 
interoaseous.   calcaneo-astra- 
galoid, 230 

calcaneo-cuboid,    internal, 
231 

carpal.  217 

carpo-metacarpal,  218 


Ligament  or  Ligament*— 

metacarpal,  219 

metatarsal,  233 

radio-ulna  r,  214 

of  ribs,  199 

tarsal,  230 

tarso-meta tarsal,  233 

tibio-fibnlar,  inferior,  227 
inter-spinona,  190 
inter-transverse,  191 
intervertebral,  189 
of  jaw,  lower,  195.196 

lateral,  external,  195 

internal.  196 
of  knee.  223 
of  larynx,  705 

extrinsic,  705 

intrinsic,  705 
lateral  of  ankle,  228 

of  bladder,  730 

of  carpns,  218 

of  elbow,  2L2 

of jaw, 195 

of  knee,  224 

of  liver,  676 

of  tarso-meta  tarsal.  233 
longitudinal  of  liver,  6"S 
lumbo-iliac.  203 

-sacral,  203 
of  malleus,  6S5 
metacarpal,  219 
mctacarpo-pbalangeal,  220 

anterior.  220 

lateral,  220 
metatarsal.  233 
metatarso-phalangeal,  233 
mncoBum.  226 
nucbae,  270 
oblique.  214 
obturator,  207 
occipito-atloid.  anterior,  lU 
lateral,  194 
poalerior,  194 

-ax  Old.  195 
odontoid,  195 
orbicubr,  213 
of  ossicula.  635 
of  ovary,  755 
palmar,  217,  218 
palpebral,  626 
peritoneal,  6G2 
of  patella,  223 
of  pelvis,  204 

of  the  phalanges  of  the  hand 
220 
anterior,  220 
lateral,  220 

of  the  foot.  234 
of  the  pinna,  629 
planUr.  230,  233 

long.  231 
posterior  of  knee.  224 

sternal,  203 
posticum  Winslfwii,  224 
Ponpart's,  291,  760,  769 
pterygo-m axillary.  249 
pnbic,  anterior,  206 

posterior,  206 

superior,  206 
pubo-prostutic.  730,  735 
radio-carpal,  216 
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ligament  or  Ligaments — 
rsdio-ulaar.  anterior,  214 
middle,  214 
posterior,  214 
recto-ulerioe,  750 
rhomboid,  208 
roand,  oriu^,222 
of  liver,  6<6 
of  raditiB  and  nisa,  214 
of  uterus,  ToS 
eacro-coccjgeal,  Biit«rior,205 

posterior,  205 
sacro-iliac,  aDterior,  204 
oblique,  204 

posterior,  204 
sacro^ciatic,  anterior,  great- 
er, 204 

lesser,  204 

posterior,  204 
Bacro-vert«bral,  203 
of  scapula,  210 
of  shoulder,  210 
of  stapes,  636 
stellate,  198 
stemo-clavicalar,      uiteiicr, 
207 

posterior,  208 
of  steraom,  203 
Rtvlo-maxillar;,  196 
BobSaToua,  190 
Bubpubic,  206 
snpra-spinons,  190 
Rospensorj,  of  incns,  636 

of  leos,  624 

of  liver,  676 

of  malleus,  636 

of  mamma.  294 

of  penis,  736 

of  spleeo,  6&4 
sntnrol,  161 
tarsal,  IBO 

of  efelids,  62S 
tarSD-m  eta  tarsal,  233 
teres,  of  hip,  222 
of  thnmb,  220 

thf  ro-ar;tenoid,  mferior,  708 
snperior,  707 

-epiglottic,  705,  706 

-hyoid,  705 
tibio-fibnlar,  227 

-taraal,  228 
transverse  of  atlas,  193 

of  hip,  222 

of  kaee,  225 

of  mctacarpne,  219 

of  scapula,  210 

of  tibio-fibnlar,  227 
trapezoid,  209 
triangular,  infrapabian,  781 

of  urethra,  781 
of  tpnponic  bones,  633 

of  incaa,  636 

of  malleus,  635 

of  stapes,  636 
of  urethra,  7B1 
of  uterus,  750 
ofTertebne,  188 
veeico-uterine,  750 
of  Winslow,  224 
of  wrist.  216 

anterior,  216 
51 


Ligament  or  Ligaments — 
lateral,  external,  216 
internal,  216 

posterior,  216 
ofZinn,  244 
Ligsmenta  alaria,  226 

Bubflava,  190 
Ligamcntum   arcuatum  exter- 
num, 291 
internum,  290 
deoticn latum,  502 
latum  pulmonis,  715 
patellie,  223 
teres  of  hip,  222 
See  also  Ligaments, 
Ligation  of  arteries.    See  Ope- 
ration. 
Limbas  loteus,  620 
Linea  alba,  287 
aapera,  IGO 
ilio-pec  tinea,  153 
quadrat!,  IGO 
Bpiendens,  502 
LincK  semiiunares,  287 
transversa  of  abdomen,  287 
of  fourth  ventricle,  532 
Lingual  bone,  111 
Lingttctta  larainoaa,  529 
Lips,  643 
arteries  of,  375 
structure  of,  643 
Lienor  Cotanni,  640 
Morgagnii,  623 
8carpK,  641 
Ecminis,  744 
Liibotomy,  parts  avoided  in,  7M 
parts  concerned  in,  763 
divided  in,  784 
Liver,  675 
arteries  of,  678 
changes  of  poaitioQ  in,  675 
distribution  of  vessels  to,  in 

ftetus,  701 
ducts  of.  680,  681 
fibrous  coat  of,  679 
fissures  of,  676 
of  ductus  veoosns,  677 
for  gulKbladder.  677 
longitudinal,  677 
portal,  677 
transverse,  677 
umbilical,  677 
for  vena  cava,  677 
hepatic  arterj,  676,  679,  680 
cells,  679,  680 
doct,  679,  681 
veins,  678,  679,  680 
ligaments  of,  675 
broad,  676 
coronary,  676 
falciform,  676 
lateral,  676 
longitudinid,  676 
round,  675, 676 
sua  pens  on-,  676 
lobes  of,  677 
left.  678 
right,  677 

lobuB  caudatas,  678 
quadratuB,  678 
BpigelU,  678 


Liver- 
lobules  of;  679 
Ijmpbatica  of,  492,  678 
nerves  of,  678 
portal  vein,  678,  680 
situati  OD,  size,  and  weight,  675 
structure  of,  678 
Burfaces  and  borders  of,  673 
veins. of,  678 
Lobes  o'f  cerebellum,  531 
digastric,  532 
inferior,  posterior,  332 
pnenmogastric,  532 
Blender,  532 
snbpieduncular,  532 
of  cerebrum,  517.    See  Cere- 
brum, 
of  liver.    See  Liver, 
of  lung.  716 
optic,  529- 
of  prostate,  735 
of  testis,  742 
of  thymus,  722 
of  thyroid,  721 
Lobular  biliary  plexus,  680 
Lobule  pftbe  ear,  629 
Lobules  of  liver,  679 

of  long,  719 
Lobuli  testis,  742 
Lobnlns  centralis  ofcerebcUnm, 

631 
Lobos  candatns,  678 
quadratos,  678 
Spigelii,  678 
Locus  CKmlens,  532 
nigcr,  520 

perforatus  anterior,  519 
posterior.  619 
Lower  eitremity,  arteries  of, 
438 
bones  of,  149 
fascia  of,  324 
ligaments  of,  221 
lymphatics  of,  468 
muscles  of,  324 
nerves  of,  580 
veins  of,  473 
Lower,  taberclo  of,  69  3 
Lumbar  vertebne,  47 
development  of,  49 
Lungs,  717 
air-cells  of,  720 
bronchial  arteries,  720 

veins,  720 
capillaries  of,  720 
in  ftetus,  701 
lobes  and  fissures  of,  718 
lobules  of,  719 
lymphatics  of,  494,  721 
nerves  of,  721 
parenchyma,  of,  719 
pulmonary  arteiy,  720 

veins,  720 
root  of,  718 
stmcturc  of,  719 
eubdivision  of  bronchi  in,  719 
weight,  color,  etc.,  719 
LunultB  of  nails,  605 
Lymphatic  duct,  right,  484 
Lymphatic  glands,  482 
Ulterior  mediastinal,  493 
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1               Lym  p1i.it  k  (rlttnds — 

Lymphs  lirs~~ 

"ilnama, —             ^^^^^^H 

1                     aiirculnr.  ]MHti>ri">r,  4ftl 

beud. 484 

DervBs  of,  'S7             ^^^^1 

^^H              u\ilbn'.  -It^T 

fupoiHoial,  4^4 

nipple,  75*                  ^^^^H 

^^K^          bmcliii>l.  4&T 

heart.  494 

Mruclure  of.  7&6                  ^^| 

^^^           broDfhinl.  491 

iDlercoitul.  4S4 

TOMela  of.  757                    ^^H 

^^m          biicr.si1,  i»i 

inleruaJ  tniunnuiT]-,  4M 

.Mammary  ^bixl.     Su  (ib^^H 

^^H           cCTTiciU.  <l««p.  485 

inteftines.  493 

mammanp.                  ^^U 

^^H              tnpcrHiiul.  4Sit 

liidnetii.  492,  127 

UamtnitU  of  bnut,  i&C        ^H 

^^H            In  IWntofdbnw,  4A$ 

lubiiL.'49l 

of  kidner.  735                    ^H 

^^1            glnt«>iL  489 

luettriiln.  493 

MBnubriiiniof»1emiim,  lis  ^H 

^^B           or  bead,  eogterSoial.  484 

lityK  iuletiUiie.  493 

of  mollma,  H'.iA                     ^H 

^^H           Ubc.  oiicmal,  4QU 

Icjrl  4«ll 

Marruw  of  buac,  38               ^H 

^^H                             490 

liver,  492.  6*8 

Bpiuta.  503                        ^H 

^^^K            in^inat.  Acvp.  469 

lowi-r  extremity,  488,  489 

Ma«toid  cells.  Openings  oC  ^^B 

^^^V               mtpL-rUcial.  4i^ 

deep.  4i49 

iwniaB  of  tonponl  boncCaH 

^^V            InlCKOf-Ul.  493 

unpcrficiiil.  489 

631                                  H 

^^K^           intrmnl  ninminar;,  493 

luilK.  494.  '■•[ 

Matrix  of  nail,  (W5                 ^M 

^^^^^^  uchiatic. 

mvtuagra\.  4S5 

MosiUsry  bune.  tafrrior,  93     ^M 

^^^^^B  oflargu  iaicatinv. 

DifKcuIvrv.  494 

Uperior.  81                    J| 

^^^^^B  of  loirur  exinruiiiy,  *bS 

inoulh.  4HJ 

Meatus  audit  ori  as  cit«Tsas,  M^l 

^^V         liimUr.  i'M 

Bcch.  48i> 

tnU-rans.  70 

^^1             mnmman-.  4113 

nnim.  48.'i 

of  Duite,  infirrtor.  1 1 1,  C12 

^F^            modinitiiial.  po«tcrii>r,  493 

njrmphdf,  491 

niuc4Mu    neinbrsBe   «|^| 

1                  iii<4oDti.Tic.  493 

a'Suphimna.  494 

«t3                            H 

■                    of  littk.  48S 

OTaries,  492 

midilli-,  111,613              ^ 

1                  ftccipitul,  484 

panciVM.  493 

nincona    m<iitbraM    d^H 

^^H            pnrolid,  it*4 

pvlvix,  490,  491 

^M 

^^H            or  nclvi>,  490 
^^H              drop,  490 

penis.  490 

Boperior,  110.  613           ^H 

perioeum.  49(1 

mncoDs    menbraM  l^H 

^^H           popUleal.  deep,  489 
^^H           radifil.  48' 

pliarjn.t,  485 

613                          ^M 

pia  muK-r,  485 

unnarins.  (bnial^,  747          ^H 

^H            tiKial  490 

priMlnle.  493 

mute.  733.  'Si                   ^H 

^^H            of  nnull  inlcttinc,  493 

riuiiul.  487 

Meckel'^  guQ^lion.  MO           ^| 

^^1               OfHpln-u.  433 

rec'titm.  492 

McdiaElinoni),  715,  'IS             ^H 

^^H           of  ji^m^'li.  i'J'i 

Bcroiiim,  490 

anlrrioi,  71$                    ^H 

^^H            eubin;t\illBry.  488 

Rinnll  int^«tiue,  493 

middle,  716                        ■ 

^^H            oflhorniE.  493 

i^plecMi.  493 

pciderior,  715,  TIC          ^H 

^^m           tibial,  ualcrior,  4»» 

■tomuch.  492 

^H 

^^B 

legtitle.  492 

McJnIU  oblofifvta,  AID          I^H 

^^^             of  utijit'r  eitrcmily.  486 

tborni.'k  diii't.  483 

anliTtor  pTramids  ot,  5U,S|^H 

1                     sj'K>''in.'ilic,  484 

thorax,  4m 

bafk  of.  513                       ^H 

■                Lfmpiinlici^,  4(^1 

Ibvmic,  494 

curpunt  pyramidalia  «t  511^^ 

■                     coiiti  il.  481 

lhj-r.nd,  494 

fajieiculi  irtuciU-.H  nt,  ill 

^^_^            uri^iu  iif.  481 

upper  e\1reaiily,4&6 

drfp,  487,  -IW 

BHiirri  !•(.  511                      ^^ 

^^H           pk-\ii»  ur.  181 

STDV  mailer  of,  M3              ^^| 
laleniJ  tract  of.  Al  1              ^^ 

^^H          lubdivLgkiD  of,  4tlL 

impi.Tlii-iftl,4!:f7,  488 

^^1                deep,  4K1 

ulrrai'.  492 

olirary  body.  61 1 

pyramids  oC,  nnierior,  ill   ^ai 

^^H              (aperlicial.  481 

vugiiia.  492 

^^H           Tolm  uf.  4S2 

Lyn  of  toToix,  S2G 

posterior,  61 1                  ^H 

^^H           veM«l«  uud  ucrvcfl  of,  482 

FMliroRn  bodiris  911     ^^^H 

^^^H 

M^rirt-A  criSrow,  036 

tieptam  of.  &13             ^^^^| 

^^H           ftbdomea,  490 

.\riifftiuin  {<!»)  cif  carpuB,  145 

Mrwctnre  of.  513          ^^^^B 

^^M           affc-rcDl.  462 

Muliic  bunrs.  87 

Medulla    spinalis.    503.     a^^ 

^^H           arm.  4it7 

BrlicuIulioUH  at.  8B 

iipinnl  conl. 
Mcdiilliiry  canal  of  bone,  SS   ^h 

^H            likUder,  493 

atlnvbrncDt  of  musclM  to. 

^^^               b0D«. 

8^ 

Int'uibrsiie  i?rbone,  38          ^H 

^^^ft         broad  M^aiii««ts,  J92 

dttvelopmeitt  of,  S8 

■nb>^Ian(.-e  of  brain,  4*5       ^^ 

^^^r          etrdino.  494 

!ifDlk-«1iia.  external,  169 

ofbtdnoy,  7X5 

^^H          Mrebrul.  4M 

iulemiil.  167 

ofsu  prs-roul  rapMtM.  TV 

^^H           ccrftcul.  di-ep.  48G 

M>tlleu9,  635 

tdunt.  puntefior,  of  Gotrtxl- 

^^H                 siiperfidal,  486 

niiapfnuory  llnnracnt  of.  636 

lum,  531                       ^1 

^B 

Malpiiihi,  pyrurtiidn  of,  72A 

M*Jbomian  ulanda.  £3$           ^^^ 

^^H 

Muliiidiiun  builie*  of  kidiwT, 

Mcmbrana  fasca,  619       ^^^H 

^^H            ciuuinm.  deep.  485 

726 

mnulosa,  CSt             ^^^^B 
umtuns.  633              ^^^^| 

^^H            diaphntfful.  494 

corpuecle«  of  spleen.  686 

^^m            vflenpni.  482 

irrlalion  with  art«riM,  666 

uivlilsttt,  627                ^^^^1 

^^1             forr.  484 

vein*.  6kC 

pnpillari*.  630              ^^^^H 

^H                 ilcrp.  485 

MuTnmii,  756 

MK-cifomU,SI5          ^^^H 

^^H               sitpertiuiul.  484 

an'iila  of.  756 

lynpuii.  634                ^^^^fl 

^^^^^   FaIIopUd  lubes.  49'J 

lohiik"  of,  7&6 

Bimetnrc  of,  634  ^^^^B 

^^^^^^glate*l  raf^n. 

■nammiUB  of,  756 

eccttudftiift,  £33,  63^^^^B 

1        U 
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Membrane  of  aqaeonB  chamber, 
G23 

arachaoid,  cerebral,  508 
Bpinol,  50t 

choroid,  618 

coato-coracoid.  296 

crico-thyroid,  706 

feoeat rated,  359 

hjaloid.  623 

hf  o(;loBsa1,  610 

Jacob's  621 

limitiDg,  622 

pituilarj,  613 

punillary,  620 

^chneidcriBii.  613 

thyro-hyoid,  705,  706 

Tilclline,  7S>4 
Membranes  of  spinal  cord,  500 

of  brain.  507 
MembraDOQS  labjnrinth.  640 
strnclnre  of,  641 

portion  of  nrelhra,  733 

Bemicircular  caaals,  641 

zone,  640 
MeoiDgcs,  cerebral,  500 

spina),  507 
Menisci,  183 
Mesealery,  6G2,  663 
Miioriphale,  514 
Ueaocscuni,  663 
Mesocolon,  ascending,  663 

descending.  663 

sigmoid,  663 

transTerae,  663,  672 
Mesorchiam.  745 
Meaorectnm,  663 
Melacarpal  bonea,  146 
Metacarpue,  146 

common  characteni  of,  146 

devplopmeot  of,  148 

peculiar  bonea  of,  146 
Metatarsus,  177 

bonea  of.  177 

development  of,  179 
Middle  ear  or  tympaaam,  632 
Milk  teeth,  645,  647 
Mitral  valve,  697 
Modiolus  of  cochlea,  639 
Molar  teeth,  646 

pec  a  liar,  647 
Mons  Veneris,  746 
Monliculaa  cerebelli,  531 
MorsuB  diaboli,  7.~i2 
Motor  ociili  nerve,  537 
Month.  643 

mncoas  membrane  of,  643 

muscles  of,  248 
Movement   admitted  in  joints, 

187 
MnlticQspidate  teeth,  646 
Mnscles,  General  Anatomy  of, 
235 

of  animal  life.  235 

aponeuroses  of,  237 

arraogcment  of  fibres  of,  236 

bipenoifonn,  236 

bloodvessels  of,  236 

derivation  of  names  of,  236 

fascicnli  of.  235 

fibrils  of.  235 

form  of,  236 


Mnscles — 

fusiform,  236 

insertion  of.  237 

involuntary.  236 

lympbaticB  of.  236 

mode    of    connection,   with 

bone,  Ac,  236 
nomenclature  of.  236 
of  organic  life,  235 
origin  of,  237 
penniform,  237 
primitive  fasciculi  of,  235 

fibrils  of,  235 
radiated,  237 
sarcous  elements  of,  235 
sheatb  of.  236 
size  of,  237 
striped,  235 
structure  of,  236 
tendons  of,  237 
un striped,  235 
voluntttiT'.  235 
Muscle  or  Muacles,  Daeriptive 

Analomff  of.  238 
of  abdomen,  281 
abdnclor  indicis,  319 

minimi  digiti  of  foot,  351 
of  hand.  318 

pollicis  of  foot,  351 
of  hand,  316 
accelernlor  urinie,  778 
Bccessorius  ad  sacro-lamba- 
lem.  276 

orbicularis  oris,  248 

pedis.  276 
of  acromial  region,  299 
adductor  b  rev  is,  333 

longQS,  333 

ma)rnu3,  333 

pollicis  of  band,  318 
of  foot,  353 
anconeus.  312 
anomalus.  246 
antitrogicug,  630 
of  anus,  776 
of  arm,  302 

aryt»no.epiglottidena      infe- 
rior, 7lO 

superior,  710 
aryla^noideuB,  709 
tttollens  aurero,  241 

oculi,  244 
attrahens  aurem.  242 
of  auricular  region,  241 
azygoB  uvale,  265 
ofback.  2C9 
basio-gloBsua,  261 
.biceps  of  arm,  303 

of  leg.  339 
biventer  cervicis,  277 
brachial  region,  anterior,  306 

posterior,  312 
brachialis  anticDS,304 
buccinator,  249 
caninoB,  247 
eerato-glossus,  261 
cervicdlis  aacendens,  276 
of  chest,  294 
chondro.«loaaDs,  261 
ciliary  of  eye,  620 
circumQeins  palati,  265 


Muscle  or  Muscles — 
coccygeus,  782 
cochlearis,  640 
com  plexus,  277 
compressor  naris,  246 
nadum  minor.  246 
sacculi  laryngis,  708,  710 
nrethrte,  7J3 
constrictor  isthmi    faucium, 
265 
pharjngis  inferior,  262 
mediua,  263 
superior,  263 
uretbrffi,  781 
coroco-bracbialis,  303 
corrugator  supercilii,  243 
cremaater,  762 
crico-arytKnoidens  lateralis, 
709 
poslicua,  708 
cnco-thyroid,  708 
era  reus,  331 
deltoid,  299 
depressor  ala  nasi,  246 
an  gull  oria,  248 
epi^lottidis,  710 
labii  inferioris,  248 
diaphragm.  289 
digastric,  2.'i9 
dilator  nans  anterior,  246 

posterior.  246 
dorsum  of  foot,  350 
of  epicranial  region,  239 
erector  clitoridis,  780 
penia,  779 
Bpinie,  276 
of  external  ear,  241 
external  sphincter,  776 
extensor    brevis    digitomm. 
350 
carpi  radialis  brevior,  311 
longior.  310 
nlnaris,  312 
coccygLs,  279 
communis  digitoram,  312 
indicia,  314 
longns  digitornm,  342 
minimi  digit i,  .312 
osaiBmetacarpipoUicis.313 
primi   intern  odii    pollicis, 

313 
propriua  pollicis.  342 
secundi  intemodii  pollicis. 
313 
of  eyelids.  242 
of  face,  240 

femoral  region,  aaterior,  327 
internal,  332 
posterior,  339 
fibular  region,  347 
flexor  access  onus,  352 
brevis  minimi  digiti  of  foot, 
353 
of  hand,  318 
brevis  digitorum,  351 
pollicis  of  foot,  353 

of  hand,  317 
carpi  rodiolts,  306 

ulnaria,  307 
digitoram  profundus,  308 
sublimis,  307 


1 

$«           ^^^^^ 

"          IXDBX. 

^^1 

^M 

'          Sliuch:  M  Mnscles — 

Ma  self  or  MnncU« — 

MomI*  or  Mn«clM —         ^" 

^H 

lan)(ii«  di^lomm,  S48 

iiipt^r<i<'iali»,  610 

quodKccp*   cxtduor  cr«iii. 

^^1 

poUiui*  «r  Toot.  S4G 

of  lli)«.  2 18 

KHI 

^H 

of  bund.  309 

of  bvir.  878 

nutia]  rofrton.  3Lt 

^^1 

'                 ohU    meunnri    poUicis, 

loDgiMimne  dorti.  2>6 

roL-lu*  abdominit,  SdS 

^^1 

:»6 

longiu  colli  267 

capiti*  anticnti  major.  3GC 

^^1 

profiindn*  diftitoram,  308 

of  lowpF  MtrMnity,  324 

minor.  267             ^^ 

^^1 

•abliuM  digitontm,  307 

lumbricalca  of  (bol.  392 

pusiictu  major,  279  ^H 

^^1 

«r  root.  348 

of  liuiid.  31U 

minor.  279            ^H 

^^1 

of  foivarni.  305 

niMsclcr.  349 

fpaoria.  330                 ^H 

^^1 

gai>tr<icDiiaiiu>.  3*3 

of  month,  248 

latcralin.  2«7               ^1 

^^1 

Hvmi'iiuii  inferior,  3S3 

mallifldiu  KptDte,  S7S 

ocnli.  244                     ^M 

^^1 

iiu]H-riur.  3;ii 

inyh>-h,void,  259 

extomuu.  244            ^H 

^^1 

^□iCi'llVIVgluKiUI'.  3G0 

myrUfunniB.  34$ 

inferior,  244              ^M 

^^1 

-hjaill,  2S'J 

DatoJal>i»lu,  24t) 

inlcmai.  244             ^H 

^^1 

|:lntpnii  niniimnf.,  334 

of  npck.  392 

oupciinr.  244             ^H 

^^1 

tofiliii*,  ;t3S 

of  omv.  Itf, 

retralivu  ann-ni.  242       ^H 

^^1 

niimaiuK,  336 

obliijutu^  L-xicmiK  abdotniaU. 

rhoDibouluDs.  346            ^H 

^H 

of  glutetil  regiou.  334,  335. 

2(<1,  760 

major.  273                   ^H 

^^1 

ASG 

inlriiiim,  283.  761 

minor,  373                   ^H 

^^1 

gntciUf.  332 

ucrtidi-ii*.  21^3,  761 

riaoriua  of  r»ntorini.  249 

^^1 

of  baii<),  31^316 

Buris,  631 

rolatorr*  iipinw.  278         i 

^H 

of  b«ad  uud  foi-i-.  '139 

eapitiB  iiifprior.  2&0 

eucroJuaib«lt9. 276         ^M 

^^1 

heUds  Miijiir.  630 

siipenur.  'ibil 

(att(iria«,  329                    ^H 

^^1 

miDor.  630 

Mmcis  infirior,  280 

■cali^oaa  akticnt,  3G8      ^H 

^^1 

UiltonX  710 

irapeiior.  2f* 

mi-iiius,  268                  ^H 

^^1 

of  hip.  331 

d«iicviidi-nit.  2S1.  760 

posticus.  268                ^^ 

^H 

biUDunl  nrgiuu.  uilerior.  30^ 

oeul]  tuferiur.  249 

Biapular  ivglon. anterior, 2M 

^^1 

poHeriur.  31)4 

sujwrior,  245 

po»tartoT,  300 

^^1 

hTl>-^0l<»11)i.  2lil> 

of   hyoid   bone  uid   tarynx, 
256, 258 

obtnmtor  «xlrniui>,  3.18 

iii-nii-iii«mbranotn*.  340 

^^1 

inifmin,  3;i7 

poelkus  titliniar.  374  ^H 
m^ior.  S'3            ^M 

^H 

octijiiiivfroulalia.  239 

^^1 

iliao  tvipun,  329 

oiiiu-birou),  29P 

^^1 

iliaona,  336 

oppoii^ne  miuimi  di^tj,  319 

tnal*fnmiM  ttH,  218 

^^1 

Uio-cof>tiilu,  ita 

pollirii.  316 

donu,  27S 

^^1 

infm-cmul,  3WS 

orbicnlnrin  nrix.  24^ 

mni-tendisoaaa.  339        ^H 

^^1 

iafni-»piiialu>.  300 

pnlpebinnim,  242 

«ol«afruot.a90              ^1 

^^1 

iutorcoHtal,  ■!»» 

of  orbii.  213 

inl  layer,  3S0             ^H 

^^1 

exteninl.  2^ 

oatule.  -Id 

tecond  bT«r.  393        ^H 

^H 

intiMii.'Ll,  2frH 

palato-glosfiifi,  262.  2G5 

third  layer,  343             ^" 

^^1 

of  inUrmiixillnrr  region.  24S 

phnrynjiTni,  2ii.T 
palntuns  brc^»is,  318 

(olcua,  344 

^^1 

inlrniHi'i.  ;(LD,  354 

aphincler  aui.  exlvmal,  "^j^m 

^^1 

dunul.  3l!i 

luueiin.  307 

ini«iT)al.  776            ^H 

^^1 

p^mur,  3'iO 

of  piilpftirftl  re^rion.  342 

TagiiMD.  7kO                 ^H 
vpinalix  oervicia,  271      ^H 

^^1 

ptaotar,  3M 

ppciini"!!*,  33'i 

^^1 

iatorapinulfs,  2~9 

pitrtornli*  major,  294 

dor»i,  277                    ^H 

^^1 

iatvr-tnuit>vDri>alt»,  279 

minor.  209 

tpleuina.  371                  ^H 

^^1 

Ubisl.  348 

of  pi'uiH.  77tl 

eapltik3;4           ^^H 

^^1 

>            oflar^x,  >U9 

of  porinenm,  female,  7Sl 

^^1 

ItitijAiiniiii  domi.  370 

mnlr.  •  lU 

stapniiu*.  &36          4|||^l 

^^1 

laxalor  Irmjinui  iniyuT,  636 

pi-roni-iu  brpri»,  347 

II  teruix  IriikhniaataiJ^S^^ 

^^1 

miiiur.  <>3G 

loujrii".  *17 

Jiyoid.  2:>6 

■thyroid.  2fi7               ^ 

^^1 

of  let'.  340 

tiTtiue.  'M2 

^H 

IcTator  anf^ili  orii,  247 

ofpririf  niniiiin,  240 

stflo-sloaaa*,  261           ^H 

^^1 

Rcopalir,  272 

of  phairnx.  2^ 

■htoid.  259                  ^M 
•poaryitg«iu.  263        ^H 

^^1 

'                 aoi.  7t>l 

of  pinna.  630 

^^1 

cIhiiiIuIh-  tllJTOid^W,  T31 
uibii  infirioni,  24" 

plnntariH.  'il4 

snbuaeoneits.  Soft             ^H 

^^1 

plntT'iiia  niyuidco,  393 

Bubvlavios.  2M               ^| 

^^1 

Buprrioris,  247 

pfi|>lilrin.  34'i 

■ubrron'u*.  331               ^H 

^H 

al»qup  tiuM.  2  4  IS 

p  rn  lint  nr  quad  rat  us,  309 

»ub«capnlariK.  299           ^| 

^^1 

propriiig.  247 

radii  irn-n.  aoti 

NU  ituator  brcvH.  313      ^H 
Uinrns.  310                   ^H 

^^1 

prnpniK  nl«  ntMi  iiDte- 

pHoaa  makiiuH.  326 

^H 

.                            rior.  246 

parvui^.  mC 

«apr*^«puia1e«.  2T9  ^^^^m 

^^1 

^K                  [lusterior.  240 

ptorjgoiii,  flxli-mal.  252 

iopnMpinatnB,  WO^^^H 

^^1 

^H           topDIi.  24T 

inieroal.  2M 

tntiporwi.  2^1          ^^^^H 

^^1 

^H            paInU*.  265 

pyrnniidalJH  abdoininis.  287 

leoaor  polaii.  265    ^^^H 

^^1 

^V           pnlpflirn.'.  243 

UiMi.  246 

Mrsi.  343                    ^U 

^^1 

^™^                 «uporiori».  243.  62.') 

pyrilormis.  3:iG 

lym|Mki.  636               ^^ 

^^1 

pmuUD,  733 

ignadratiis  r^mnrifi.  338 

vBfUM!  fpiBorb,  32f 

^^1 

levstoivii  <-cuiiAruni,  3H9 

1  umbo  rum.  281 

terea  imjor,  301             ^^ 

^M 

LiBpauUs,  261 

menti.  248 

minor,  301                 ^H 

w 

« 

H 

^._ 

,k. 

^^1 

INDEX. 


805 


^luscle  or  UuBclea — 
of  thigh.  3'J7 

of  thoracic  region,  anterior, 
294 
lateral,  298 
of  thorax,  283 
of  thumb,  316 
tbf  ro-arytffinoidena.  709 
-epiglottidens,  710 
-hjoid,  258 
tibiiUiE  anticns,  341 

poBticQB,  346 
tibio-fibular  region,  anterior, 
341 
posterior,  343 
oftoD^e,  260 
trachelo-mastoid,  277 
tragicna,  630 

tr^verBolis  abdominis,  284, 
762 
coUi,  277 
tranavenDB  aaricalK,  630 
pedis,  353 
perinei,  779 
in  female.  780 
trapezius,  269 
triimgtilaris  stemi.  289 
triceps  extensor  cmris,  330 
cubiti,  304 
femoralis.  331 
of  trank,  269 
of  tjmpantim,  636 
of  upper  extremity,  293 

Bnripcal  anatomy  of,  320 
of  areters,  731 
of  nrethra,  776 
Tutaa  ex  tern  as,  330 

in  tern  as,  330 
vertebral  region,  anterior,215 

lateral,  217 
zygomaticus  major,  247 
minor,  247 
UuBculi  papillares  of  left  ven- 
tricle, 697 
of  right  ventricle,  695 
pectinati,  in  left  auricle,  696 
in  right  auricle,  693 
MuBcnlua.    See  Miucle. 

Naflb,  605 
chemiciJ  composition  o^  606 
lonnla  of,  605 
matrix  of,  605 
root  of,  605 
structure  of,  605 
Nares,  anterior,  109 
posterior,  106,  656 
septum  of,  110,612 
Nasal  bones,  81 

articulations  of,  81 
development  of,  81 
fosBEc.  109.  613 
arteries  of,  614 
mucous  membrane  of,  613 
nerves  of,  614 
veins  of,  614 
Nates  of  brain,  ."iSl 
Navicular  bone,  141, 175 
Neck,  muscles  of,  253 
triangle  of,  anterior,  382 
poBterior,  384 


Neck- 
surgical  anatomy  of,  382 
veins  of.  458 
Nerve  or  Nerves,  496 
Oeneral  Anatomy  of — 
afiereut.  500 
centrifugal,  500 
centripetal,  500 
cerebro-spinat,  498 

composition  of,  498 

jnnction  of  fonicuU  of, 
498 

neurilemma  of,  498 

origin  of,  498 

apparent,  499,  500 
real,  500 

plexas  of.  498 

sheath  of,  498 

Htracture  of,  498 

subdivision  of,  497 

termination  of,  498 

vesBcts  of,  496 
cells.  497 

compound.  5it5,  545 
corpnaclcs.  497 
efferent.  500 
excito-motory,  500 
fibres,  496 
mixed,  535 
of  motion,  535 
motor,  500 
reflex,  500 
sensitive,  500 
of  special  sense,  535 
spinal,  roots  of,  560 
sympathetic,  592 
Deecnptive  Anatomy  of— 
abduccns,  539 
occessory  obtnrfttor,  582 

spinal,  560 
acromial,  564 
of  arachnoid.  509 
articular,  of  elbow,  573 

hip,  482,  588 

knee,  582,  584.  590 

shoulder-joint,  568,  569 

wrist,  573 
auditory,  537,  642 
anricular,    of    anricnlaria 
nutans,  564         f^ 

of  au  riculo-temp  oral ,  vM 

posterior,  from  facial, 542 

of  second  cervical,  566 

of  small  occipital,  564 

of  va,gns,  558 
auric  ularis  magnns,  5(4 
axillary,  565 
of  bone,  38 
bnccal,  550 

of  facial,  543 

of  inferior  maxillary,  5.50 
cardiac,  596 
•     inferior,  596 

middle,  596 

posterior,  566 

of  pocnmogostric,  669 

superior,  596 
cardiacoB  magnns,  596 

minor,  596 
carotid,  557 
cavernous,  la^,  G91 


Nerve  or  Nerves — 
cavemons,  small,  601 

of  penis,  601 
cervical,  roots  of.  562 
anterior  branches  of,  563 
posterior  branches  of,  566 
superficial  branches  of,  564 
cervico-facial,  543 
chorda  tympani.  542,  637 
ciliary,  long,  547 

short,  548 
circumfiei,  569 
clavicnlar,  564 
coccygeal,  584 
anterior,  685 
posterior,  585 
cochlear.  642 
commonicans  noiii,  665 

peronei,  589 
of  Cotnnnins,  553 
cranial.     See  Cranial  nerves. 
crural,  580 

anterior,  682 
cutaneous,  of  abdomen,  ante- 
rior, 579 
lateral,  679 
accessory  obturator,  582 
of  arm,  external,  569 
internal,  570 
lesser  internal.  570 
of  buttock  and  thigh,  580 
of  cervical  plexus,  564 
circumfiex.  .')69 
coccygeal,  584 
crural,  anterior,  582 
dorsal  nerves,  676 
dorsalis  pedis,  68G 
hemorrhoidal,  inferior,  686 
ilio-hypogastric,  580 

-inguinal,  580 
of  inguinal  region,  758 
intercostal,  577 
of  ischio-rectal  region,  777 
lateral  of  dorsal,  .')76 
of  intercostal,  577 
lumbar,  578 
median,  571 

musculo- cntoneous,     569, 
591 
-spiral,  575 
obturator,  580 
palmar,  575 
of  patella,  583 
penneal,  586 
peroneal,  590 
plantar,  589 
popliteal,  external,  590 

mtemal.  588 
radial,  575 
sacral.  584 
sciatic,  lesser,  588 

email,  588 
of  thigh,  external,  580 
internal,  583 
middle,  583 
of  thorax,  anterior,  577 

lateral,  577 
tibial,  anterior,  591 

posterior,  589 
ulnar,  573 
cntaneus  patellte,  583 
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549 
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ninlli,  .'144 
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rom  vans,  559         ^H 
radial.  5;» 

^H               oC  hi'nii.  hirl.  590.  699 

obturator.  5S0 

^^H                 bfinorrhuiilal.  iiiferiur,  566 

•ccwiHorv.  5(^2 

^^M                ln^tialic.  6!l»,  d'.ti 

Ol't^i[>itul  of  facial,  543 

rocurrml  buyamBl.  5AS 

^^H               hj^o^trir,  5^0 

([T«i'.  *'li6 

to  tentoruw.  539         ^1 
renal  tphBchnic.  598      ^| 

^^H                 lirpoKloMal,  544 

imnll.  .'jli4 

^^M                 tliuu.  5^ 

of  Ibiri!  ccrviraL  568 

reipiratury.  ejneroal,  566 

^^H               itiv-bjrpogaatrin,  S79 

oocipitiilis  iniijur.  5Gij 

iotenul.  &65 

^^H                -iagutatd,  5e0 

mmor.  5G4 

ancral.  584 

^^M               tndjwr,  5S3 

(Esophntcpjil,  5li0 
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olfoelorj-.  .lie.  eu 

postoriur  branchM  viUlU 
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optic.  C>36 
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^^^^^^k 
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in  orbit.  .%40 
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^^H                or  inU:«lioi;*.  599 

anterior.  553 

rixib.  :>39                       M 
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^^B              of  kiiln«r,  727 

poilvrior.  553 
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«niall.  5.'!  3 

S]>ktu;liiue.  Rtvat,  597    ^J 

^^H               of  Ubvrialli.G43 

palmar  culajicous,  571,  374 

leuvT.  598                   ^H 

^^H                 Inohrjinnl,  546 

d(*.p.5Ta 
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^^M               of  LaocUi,  .'122 

of  mpdian,  571 

smallest.  59B               ^m 

^^^P               iMfv  citviTiiDuii.  col 

inpvrllcial.  573 

splenic.  M9              ^^^H 

^^1               laryngeal,  exltfmul.  5.^9 

uloar,  574 

•lcmBl,5U             ^^^H 
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Nerve  or  Nerres — 

Btylo-byaid  of  facial,  543 
subclavian,  5li8 
Bnboicipital,  562 

poaterior  branch  of,  566 
snoscapular,  n69 
euperficialis  colli,  &64 

cordis.  596 
enprsr^ilavicnlar,  564 
-maxillary  of  facifti,  543 
.orbital,  547 
-ecapular,  568 
-trochlear.  546 
Bjmpathctic.cephalicportioa 
of,  SM 
cervical  portion  of,  594 
craniul  pnrtioa  of,  594 
Inmbar  portion  of,  6(>0 
pelvic  portion  of.  600 
thoracic  portion  of,  599 
tarsal,  59L 

temporal,  of  anricolo-tempo- 
ral.  550 
deep.  549 
of  facial,  543 
of  orbital  nerve,  548 
temporo-facial,  .^43 

•malar  or  orbital,  548 
third  or  motor  oculi,  537 
thoracic,  anterior,  568 
cardiac.  559 
lon§:.  .^68 
posterior,  568 
thyro-hyoid,  545 
tibial,  anterior,  590 

posterior,  ,589 
of  tongue.  611 
tonsillar,  5-"] 7 
tri facial,  545 
trigeminn?.  545 
trochlear,  538 
tjiopanlc  of  facial,  541 
of  glosso-pharyngeal,  556, 
63- 
nlnar.  573 
nterine.  001 
vaginal,  601 
vagus,  557 

branches  of,  558 
ganglion  of  root  of,  557 
of  trunk  of,  557 
vestibiiiur,  642 
Yidian.  .l.iS,  614 
of  Wrisberg,  570 
Ncrvi  nervorum.  499 
Nervous    enhstanco,   chemical 
aniilysis  of,  495 
microscopic   appearance  of, 
4116 
Nervous  Syatem.  General  Ana- 
tomy of.  495 
of  anlTiial  life,  591 
cerebro-spinal  asie,  495 
cortical  substance,  495 
division  of,  495 
fibrous  nervous  matter,  495 
ganglia,  497 
gray  or  cineritious  substance, 

49,) 
nerves,  497 
of  organic  life,  49S 


Nervous  System — 

sympathclic,  499 
composition  of.  499 
gelalinoQs  fibres  of,  499 
Btrocture  of.  499 
tubular  fibres  of,  499 

vesicular  matter,  495 

white  or  medoUary  substance 
of,  495 
Neurilemma.  498 

of  cord,  502 
Nidus  hirnndinis,  531 
Nipple,  756 

Nodule  of  cerebellnm,  531 
Noduli  Aranlii,  695 
Nodulas,  531 
Nose,  611 

arteries  of,  613 

bones  of,  81, 

cartilages  of,  612 
of  septum  of,  612 

fossx  of,  109. 613 

mucous  membrane  of,  613 

muscles  of,  246,  612 

nerves  of,  613 

veins  of,  435,  613 
Notch,  cotyloid,  153 

ethmoidal.  77 

intercondyloid,  162 

nasal,  64 

pterygoid,  75 

sacro-sciatic,  greater,  152 
lesser,  152 

sigmoid,  95 

Bpheno-palatine,  91 

supra-orbital.  64 
-scapular,  126 
Nuck.  canal  of,  745,  755 
N  ummular  lajfcr  of  retina,  621 
NymphiE.  747 

lymphatics  of,  491 

OsLiqtK  inguinal  hcmlo.     See 
Uemiu. 
line  of  the  clavicle,  121 
of  lower  jaw,  93 
of  radius,  139 
Occipital  bone,  57 

articulations  of,  61 
attachment  of  muscles  to, 

61 
crests  of.  58 
development  of,  61 
Btractnre  of,  60 
(Esophagus,  656 
lymphatics  of,  494 
relations  of.  in  neck,  657 

in  thorax,  657 
structure  of,  657 
surgical  anatomy  of,  657 
Oesterlen,  on  supra-renal  cap- 
sules, 728 
Olfactory  bnlb.    See  Balb,  ol- 
factory. 
nerve.    See  Nerve,  olfactory. 
Olivary  bodies  of  medulla  ob- 
longata, 511,612 
Omenta,  662 

Omentum,  gastro-colic,  662 
gaslro-hepatie,  660,  662 
-splenic,  662,  684 


Omentum — 

great,  6G2 
lesser,  660,  662 
sac  of,  661 
Opening,  aortic,  in  diaphragm, 
291 
in  left  ventricle.  697 
caval  in  diaphragm.  291 
of  coronary  sinus.  G93 
of  inferior  cava,  693 
left  auric ulo-ventricular,  696, 

697 
<e8ophageal    in    diaphragm, 

291 
of  pulmonary  artery,  694 

veins,  6B6 
righ  t  au  ric  ulo-ventricnlar,693 
sapbenoas,  769 
of  superior  cava,  693 
Operation  for  club-foot,  348 
of  laryngotomy.  714 
of  laryngo-tracheotomy,  714 
ligation  of  the  anterior  tibial, 
447 
over  instep,  447 
in  lower  Inirdof  lrg.447 
in  upper  part  of  leg,  447 
aiillaiy  artery,  406 
brachial  artery.  408 
common  carotid  arleiT,37I 
above  omo-hyoid.  371 
below  omo-hyoid,  371 
iliac  artery,  429 
dorsalis  pedis  artery,  449 
external  carotid.  372 

iliac  artery,  437 
femoral  artery,  440 
innominate  artfry,  367 
internal  iliac  artery,  43  L 
lingual  artery.  374 
popliteal  artery,  445 
in    lower    part    of    its 

course,  445 
in  opper  part,  445 
postenor  tibial,  450 
at  ankle.  451 
in  lower  third  of  leg,  451 
in  middle  of  leg,  451 
radial  artery,  411 
subclavian  artery.  394 
fluperiortbyroidartei7,373 
ulnar  arterv,  414 
of  lithotomy,  7B3 
of  cesophagotomy,  657 
of  staphylorraphy.  2GS 
for  Btrabismus,  24a 
tracheotomy,  714 
for  wryneck,  256 
Opercula   of  dental    groovw. 

650 
Optic  commissure.    See  Com- 
missure, optic, 
lobes.    See  Lobes,  optic. 
Ora  BCrrata,  620 
Orbicular  bone,  635 
Orbilfl,  108 
arteries  of,  387 
muscles  of.  243 
relation  of  nerves  in,  540 
Organs  of  circulation,  691 
of  deglntition,  656 


,  OrgiiOM — 

ofdiifOflion,  C4!J 

of  Kchirnlion,  fcoMle,  746 
m.ilf.  7M 

of  n'B[ilruliou,  703 

ofei'uw,  '>ii3 

nrinnry,  711 

of  voice,  703 
Ore'Diiic:  vijnuiitueDt  of  bone.  33 
Orilluc.    aiiriciilu  -  veulricular, 

ii-*(i|ilinf(i'iU,  nf  Rlomibch, 

of  prnstaUL-  duiHs.  733 
])vk<ric,  of  mumuli,  GS3 
OfntiTim,  T.'iO 
ofvBitina,  7.17 
&:«  uIbo  OpeiiiniTi.  Apcttotes, 

and  Ostium. 
Oscftlci)!.  170 
hjiiidf*,  111 
iuiiiimiuatum.  HO 
Diuirnuiu  uf  onr|>iis,  14S 
orliioiilurfl,  (ISj 
plnniini.  71* 

^Sff  alto  lionc. 
uttrl.  7iiO 
Om&  Iriiiiii'lra.  hO 
Owiiclw  of  cur.  GZ4 
Owiculii  i>rtympnnniii,  634 

Li^anii-iits  of.  635 
OEtlfluition  iif  \iiiDtr.  3S 
intrHnicmbmnoug,  3'J 
imrntnrlilimiiiniiii,  39 
of  tpinc.  i)iD|:[reM  in,  4<J 
pfriotl  ol.  39 
Otlcu-ilfnim(^.  649 
Otleolotiv.  'i'i 

Ottinm  oIidi^TninalcofF&llopiuD 
tnbf.  7ri2 
uluri  iniiTuum.  750 
uU'rlDum.  7S(I 

otoiiihp.  wa 

Oniifl  ufin-lvi*,  157 
Ov«r)-.  752 

coqiUH  liLlimm  of,  7S4 

Ontoflaii  vnit-lcs  of,  153 

lijtatnviit  of.  7ri5 

IfmiitiaticH  uf,  492 

ncrvM  of.  ifij 

OTiKtcBor.  7.^:l 

nbapc.  poiilioii.  ntiil   Jimeu- 
(iunn  of.  7*>3 

eitualion  i>r.  iii  fiGius,  73^ 

mmiiiii  f.r,  7,'i3 

atnie-lMi-  of.  753 

tuiiicit  alliuL-iuca  of,  753 

Trtsrln  of,  ".'>.! 
Ovic«pmIe  of  (iriuliaa  TMiclo. 

751 
OtHucU.  7SS 
Oviiac<  ofovnrT,  "53 
OvuIiiofNitliolti,  "51 
Ovnm,  734 

iSiiicKnrjEO  of.  754 

didctiK  |>rn!i{[rms,  754 

germinul  spot,  754 
vrtk-lc.  i"54 

Tittliine  minnbraue  of,  754 

yulk  uf,  7;'.4 

eocn  p«lLucii3s,  794 


Fjtcniio;cux  tIfpmAiaiM,  CS 
I'alati-,  C^2 

Broh«s  of,  G53 

innecl««  of,  164 
pillari!  ol^  653 
Run.  G5-i 
bone,  88 
articulations  of.  99 
altachmoDt  of  mMdo*  to, 

SL 
dCT^'lopmoiit  of.  90 
Fnlniartkrcli.  J»ntAn;h,paliiiap. 
l'al|)ebrIt^  ttG 
Pampiniform  plexus  of  vcioit, 

755 
FoncrOB*.  682 
iluct  of.  G83 
elructufe  of.  6M 
vp»K(-tii  an<l  ncrrrn  nf,  Cfti 
I'Dpillu  iai-rriniiti*.  625 
i'upilla.-.  rcujuutUvut,  627 
of  kiduov,  Tii 
ofxkiD.  ilOX 
oflonRnr.  109 

cireninvaMnta',  609 
couicw.  UJ9 
fllifurmos.  f.113 
fnngirorinri.  609 
maxima:,  GO 9 
nii!cliic,  609 
mini  mat,  609 
slmctiinr  of,  filO 
of  tnrilli.  IV4<) 
I'anillufT  jtiippof  ikrelopmeill 

oftcflli.  049 
Pur  vatiim.  558 
Pari^tiil  lioni-t'.  Gl 

articnlnlii^iiL*  nf,  63 
altarhm(--iit  of  mu««Ii.i>  (o, 

63 
ilovelopment  of,  63 
Pftroliii  i-lnnil.  6,".3 

iicc<~»i>rv  portion  of,  654 
duct  of.  till 
nervtM  of.  C.'j5 
vessels  of,  65 A 
Ptttrlin,  1114 

nrticulntioa*  of.  164 
iiltiicliiijciituriiiiincles  to,  IG4 
devdiiitmcDt  of,  164 
fraptnrp  of,  3.W 
jilruolure  of,  164 
I'et-qut't.  ciHtcrn  of.  4S3 

resTvi.Jr  of.  4h3 
ppctiniform  iicpi.nm.  737 
Ppcwrnl  rt-jfioti,  diBieclion  of, 

•293 
Pedicles  ofa  wrlctini,  41 
Pcdnneles  of  ocrclwllum,  533 
of  rerfbrum,  519 
of  corpus  ciill<'8uin,  532 
of  jiiiiciil  jrlHnd.  532 
Peine  fiiBcia.  .S-*  Pnsi-iB.  pelvic 

b(>nc«.  isn.     ."ki*  IVlvi*. 
Pi-lvi«.  l-'iS,  728 
Brtvriea  of.  429 
nrlk-nlntiuD  of.  204 

wilh  npine,  203 
axes  of,  1.S7 
bouuitoriM  ot,  725 


i 

i 


I 


Poiris— 

brim  of,  115 
caritT  of.  156.  ttt 
diameters  of,  15) 
bUe,  155 
inlet  of.  155 
lijniinenls  of.  20 
l}-ropbauea  of.  49 
maw  and    fpinalc.  diSn- 

cne««  of,  158 
nnllct  of,  157 
poollloaof,  157 

ofTiKenBtonilelatSl 
tntf,  156 
of  liidnry,  738 
I'eaii.  736 
arteri»  of,  738 
bod;  of;  736 
corpora  eaTrntMia,  737 
corpuf  rpoa|;iovitm,  737 
doraul  arterT  of.  434      J 
neire  of.  Wfl  ^ 

Ciimnitv  of,  736 
Elniu^73ili 

ijmpliatlcs  of.  4M.  738 
miMclnof,  i<9 
ncrrog  of,  591 .  738 
pTvpnce  of.  73fi 
root  of.  736 
(QK]ieD>oiy  liffmnml  < 
Penmform  niusi-lea.  236 ' 
Perforaas  Ca»»crii  iw-n*,  SB- 
Perfonilcd  «pncc,  aoLor 

poitiMior,  519 
PerrontiufT  arlerio*.  413] 
from  unmiuary  urtcrViJ 
from  plan  I  a  r.  4.VJ 
from  profunda,  443 
inrerior,  443 
middle.  443 
superior.  443 
PoricBrdiiim,  6^=9 
relation*  of.  Gft<> 
ilruclun!  of.  690 
Gbrons  tajer  of,  69C 
Evron*  kTcr  of,  £Hj 
TTJsdii  of,  fiyi 
Prrilvmpb.  CIO 
Perineum.  777 
alDormsl  contse  of  i 

in.  7t'5 
dpep  boundnrieir  of, ' 
foHciu.  deep.  7H) 
mperficial.  7  •  i 
);mplwtiei  nf,  4'Nt 
mnscloa  of.  778 
Dur^cal  aiMtioiny  ot. 
Perineal  RpfiC«,  77T 
PeriflitrtiB,  38 
I'critoncuD.  660 
folds  oC  663 
Icwcr  cniity  of.  661 
lipmeuti  of,  G£2 
nc*cniprt««  of,  6Ct 
omenta  of.  662 
niSeclieos  of.  660 
Pe»  fl(-re'*nriii*.  525.J 

hippocnmpi.  5?.'i 
Petit,  uumI  of.  624 
Peiroas  jiortion   of 
boM,  6!) 
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Feyer'a  g-IaDds,  670 
PhalanBcs  of  foot,  178 
ftrticulutions  of,  234 
development  of,  179 
of  baod,  147 
articulatioDS  of,  220 
.        dcvelopmcQt  of,  148 
PharjBi,  656 

apooenrosis  of,  656 
arteries  of,  378 
ma  cons  membrane  ot,  656 
maacles  of,  262 
openings  into,  636 
Btructnre  of,  656 
Phlebolites,  4TS 
Fia  raat«r  of  brain,  509 

veBSels  and  nerveg  of,  609 
of  cord,  502 

strnctnre  ot  502 
testis,  741 
Pigment  cells  of  iris,  620 
Pigmentary  lajer  of  choroid, 

CIS 
Pillan  of  external  abdominal 
ring,  760 
of  diaphraf^m,  561 
of  fauces,  653 
offomii,  526 
Pineal  gland.  528 

pcdaDcles  of,  528 
Pinna  of  ear,  628 
cartilage  of,  629 
ligaments  of.  G29 
muscles  of,  630 
nerves  of,  G.ll 
Btmclure  of,  629 
TCBsels  of,  631 
Pisiform  bone,  143 
Pilnitarj;  body.  519 
Plate,  cribrifonn  of  ethmoid,  77 
extcrnul  pterygoid,  75 
pcr|)cndiciilar,  of  ethmoid, 
77 
Pleura.  715 

cavity  of.  715 
parietal  layer  of,  715 
reflections  of,  715 
vessels  and  nerves  of,  716 
visceral  layer  of,  715 
costalis,  715 
pnlraonalis,  715 
PlenrE, 715 
Plexus  of  Nerves,  49a 
aortic.  539 
brachial,  566 

branches  above  clavi- 
cle, 507 
below  clavicle,  568 
cardiac,  anterior,  597 
deep.  3'JG 
great.  596 
superficial,  597 
carotid.  595 

external,  594 
cave  moos.  595 
cerebral.  595 
cervical,  563 
deep  branches  of,  665 

poBtericir,  566 
superficial     branckca 
of,  564 


Flezns  of  Nerves- 

coeliac,  599 
colic,  left,  599 

middle,  5<J9 

right,  599 
coronary,  anterior,  597 

posterior,  597 
cystic,  599 
diaphragmatic,  598 
epigastnc,  698 
facial,  594 
gastric,  599 
gastro-duodenal,  599 

epiploic,  599 

left,  599 
great  cardiac,  696 
hemorrhoidal      inferior, 
601 

superior,  599 
hepatic,  601 
hypogostric,  GOO 

inferior,  600 
ileo-colic,  599 
infra-orbital,  5,^0 
lumbar.  578 

braoches  of,  679 
magnuB  profundus,  696 
meningeal,  595 
mesenteric,  inferior,  699 

superior,  599 
(Bsophogcal,  560 
ophthalmic,  595 
ovarian.  599 
pancreatic,  599 
pancreatic  o-duodenal, 

599 
patellar.  584 
pelvic,  600 
pharyngeal,  561,  695 
phrenic,  598 
prostatic,  601 
pnlmonary,  anterior,  560 

[loslerior,  560 
oric,  599 
renal.  598 
sacral,  585 
sigmoid,  599 
solar,  538 
apcrmatic,  599 
splenic.  599 

superficial  cardiac.  597 
supra-renal,  .598 
tonsillar,  557 
tympanic,  561,  637 
vaginal,  601 
verlebral,  596 
vesical,  601 
of  Veins,  455 
choroid.    See  Choroid, 
hemorrhoidal,  475 
ovarian.  476 
pampiniform,  476,  755 
prostatic,  475 
pterygoid,  459 
spermatic.  476 
thyroid,  658 
uterine,  475 
vaginal,  475 

of  portal  vein,  679 
vesico-prostatic,  476 
Plica  aemilonaris,  627 


Points  of  ossification,  38 
Pomum  Ad  ami.  703 
Pons  hepatis,  677 
Tarini,  519 
Varolii,  614 

longitndinal  fibres  of,  611 
septum  of,  515 
structure  of,  514 
transverse  fibres  of,  514 
Popliteal   space.      See   Space, 

popliteal. 
Pores  of  the  skin,  607 
Portio  dura  of  seventh  nerve, 
540 
inter  duram  et  moUem,  540 
mollis,  577 
Poms  opticus  of  sclerotic,  616 
Pott's  fracture,  357 
Pouches.  Ijiryngeal,  708 
Ponpart's  ligament,  281,  760| 

769 
Pnepotium  clitoridia,  747 
Prepace,  7J6 

Process    or    Processes,    acro- 
mion, 126 
fracture  of,  321 
alveolar,  85 
anpilar,  external,  64 

mtemal.  65 
anditory,  69 
basilar,  59 
ciliary,  618 

Btmctnre  of,  619 
clinoid,  anterior,  75 
middle,  73 
posterior,  73 
cocblcariform,  634 
condyloid  oflower  jaw,  95 
coracoid,  127 

fracture  of,  321 
coroooid,  of  lower  jaw,  94 
of  ulna,  135 
fracture  of.  322 
ethmoidal,  of  inferior  turbi- 
nated, 91 
folcirorm,  TG9 
frontal,  of  malar.  87 
hamular,  of  cochlea,  640 
of  lachrymal,  86 
of  sphenoid,  75 
of  belli,  629 
of  Ingrassias,  75 

i'ugular,  59 
achrymsl,  of  inferior  turbi- 
nated bone,  91 
malar  of  superior  maxillair. 

84 
mastoid,  69 

maiillary,  of  inferior  tuM- 
nated,  91 
of  malar  bone,  88 
mental.  92 
nasal,  84 

odontoid,  of  axis,  44 
olecranon,  135 
fracture  of,  322 
olivarv,  73 
orbital,  of  frontal,  65 
of  malar,  87 
of  palate,  ^3 
of  superior  maxillary,  82 


1 

f       81«                             ^B 

W         INDEX. 

^^H 

^M 

Pidccis  or  Pri>eeMe»— 

Fynmiils.  uittTior — 

Bopiwi—                   ^^P 

^^M 

jialntt'.  m 

dcctnuntion  of.  All 

iBicnnaxillarr,    ■B«d^    tf 

^^H 

palitliiK^,  of  Rnprnnr  DuxQ- 

of  Fpirehi.  'SG 

tt» 

^^1 

IniJ.  *« 

of  Malj-i^bi,  T2S 

bchio-rcclal.  imrsical  uitiu- 

^^1 

jtlcrvKotil.  or  |>ak>te  bonr,  89 

poslcrior^  fill 

wy  of.  773 

^^1 

of  »pll->t)Oill,  'i 

of  the  «i)iou,  &5 

Uryngo-trachfal,       nupol 

^^H 

SpbpDoi<lii1.  at  pnlnte.  90 

BUstomv  of.  713                • 

^^1 

■jiiiiiiuii,  nf  ilium.  1^0 

QCAi>sianrixiL  bodicii,  !t29 

ktcni.  of  akuIL  iK 

^^1 

of  HpliMoi)].  74 

lingvKl,  lauBclM  of.  200 

^^H 

of  liUik  Ifift 

Radiatixo  fibrni  otivllD&.  622 

Inmbsr.  639 

^^H 

of  vcrlrbnc.  41 

Hadias,  13» 

1aft.&.^9 

^^H 

sivloid,  of  rodias.  139 

artii.'ulationsof.  IJO 

fiRbt,  659 

^^1 

'of  t«m|ior4l.71 

dcvplopmpnl  of,  HO 

mn;[illiiry.   Inferior.  nuMin 

^^H 

ofnln.i.  lati 

ftoolurc  of.  323 

of.  247 

^^1 

tnmsTfrii-'.  uf  rertebrK.*! 

uf  lowiT  t-u(l  uf,  324 

tniierior.  moBKlrt  ct,  211 
oaml,  miiDcii-x  of.  244 

^^H 

uuvifom,  M.j 

of  ui'rk  of.  :k;3 

^^1 

of  eihiiiuiil.  "H 

(if  tbaft  of  a-iS 

orbital,  muHcle*  ot  243 

^^H 

Ta)>iB.il  (if  Kpiiftioid,  74 

tniiscics  attuphpd  to,  140 

publal.  muscles  of,  2C4 

^^1 

l>f  tr(ll|ior.J.  71 

mmcturp  of,  140 

iialmnr,  middk',  muxcki  nC 

^^H 

Tenuifurm  i^fctivbiilluta.lafc* 

and  qIuu.  frsctuN  of,  323 

319 

^^1 

rior,  Ml 

Ramiia  of  i^ohiiiin,  133 

palpcbrdd.  muaclea  of.  341 

^^1 

*u  peri  or,  r>3n 

of  lower  jaw,  94 

pectoral,  imiiwlfs  uf.  293 

^^H 

cjrgoinuiii^.  '>7 

ofpnbes.  1.13 

of  perinenm,  777            ^^m 

^^H 

Procc-MUA  hO  mi'ilulluiii,  '>34 

Hapliu  uf  corpus  cullomm,  322 
of  paJn1t>,  6^2 

puryitgval,  ■nni'elM  oC  1^^| 

^^1 

nd  pnntrm,  'i^ 

plantar,  iniwclcs  of.  S&O  ^^^ 

^^1 

nd  Imli'i.  J29 

of  pcrioJ'iiiii,  777 

poplilMl  443                          ] 

^^H 

breviH.  of  uullciu.  635 

ofioopiic,  609 

<?,  S&l 

^^H 

UadMUft,  1)'.'^ 

RL-c!i:ptucututu  flhyli,  431 

^^H 

clnrnins.  M2 

Itcclum,  612 

pubic  659 

^^1 

eochlrariformit.  Tl,  fiSt 

coIomnH  of.  673 

nidiai  tnoKcloti  of.  31D.  31G 

^^H 

«  orrvboUu   nd   tntL-K,   539, 

foldi  of,  r.74 

acapuloT.    auleriur.   mutclH 

^^1 

&33 

lyinplialici  of.  492 

of.  299                              1 
p0«1rnor.  3W 
Scarpa's  triui^<!.  438 

^^1 

gncillR,  ofni&lkus.  635 

relutloDH  uf.  in  female.  T49 

^^H 

Promontory  ciftncrnin,  50 

male.  672 

^^1 

of  tympimmii.na,'! 

Rurgical  analomr  of,  TB3 

of  skuU.  aatettor.  10< 

^^H 

Proetote  aliuid.  735,  til 
lobes  or  T3S 

Hcgioo  of  abdonipn.  2*1.  658 

■upm-hjoid.  niQsc!<^  of.  3S9 

^^1 

arromial.  muiclci  of,  299 

tcmporu-ioaxlllary,  miucirt 

^^H 

levator  mnficle  of.  T3S,  762 

uorioutur,  luuaclt^c  of.  211 

of.  2*9 

^^1 

ptwiiinn  of.  73A,  'H2 

c>f  buck.  nintiulo«  of.  269 

tlior«<^k.miuc)ciioC2SS.Z>L 

^HP 

secretion  rrnm.  7^$ 

hnn'hial,  nntvrior.muiKlcsof, 

29ti 

size  and  ibatw  nf,  735 

aof.,  ans 

■Bterior,  ZM 

etmclurc  of,  73J 

posli-rior.  312,  313 

lalerul.  296 

xurfcical  nonloBiy  of.  T^'3 

cervical,  oupcrficial,  niuclcB 

tOilo-flliuUr.  SBtrrlor,  341 

TCiucii  nnd  iiorT»  of,  73G 

of.  2.'^ 

po*i<  riof,  343,  34i 

Pn»Ulic  fluid.  736 

dinphrntrmatic.  399 

ul&ar,  roaBctM  of,  318 

flccretliiii.  736 

dorsal,   of  font,  mandcdi   of. 

nmbiliviil,  669 

Protubomnec.  occipital.  cxMr- 

35(1 

rertebraL  anivrior,  miimIcs 

nnl.  ifi 

opicranlal.  musdca  of,  239 

of.  3G« 

btcTOHl.  60 

opijpiitric,  6. '■9 

lateral,  268 

PubeB,  133 

fumoml,  nntcrior,  mtudcs  of. 

RcM-rroir  of  Pecqaol.  4S3 

■riiciilnHonsof.  205 

327 

of  IbyKua.  732 

nttnrtimcnt  of  muncW  to,  15.'i 

iDloraal.  332 

Itcs[Mralion,  oreaat  at,  717 

dtrvi-'loptwrlll  of.  154 

poHinrior,  339 

RMtiform  bodicj  of    mnisUt 

slructurr  of.  15 1 

fibular.  247 

obloDipila.  Sll.  5)3 

Kymphyw  of.  1 53 

fool.  ilor*um  of,  3S0 

Bete  macokom  of  ekiit,  C04 

Puili-tidiiin.  i-lG 

sole  of.  350 

testis.  743 

Puui-lu  lurrymnlin,  G25 

glntral.  lymphatics  of,  435 
mnfcli:*  ol;  334 

ItelicTilar  cariiUgc,  183 

yiLiciik'Stt.  5'JO 

itciina,  620 

I'olp  caTJtj-  of  looth,  048 

groin.  738 

aiteiin  eentralis  ftf.  390,  (33 

<]i?v-i-1c<i>iueDt  oC  648 

ofliand,  moades  of.  31$ 

citeriul  layer  of,  £31 

ilrntal,  5^1) 

ham^ral,  anterior,  303 

fovea  cent  roll*  of,  G2I 

Pnjiil  of  fjc,  619 
(liblor  muHcli!  of,  C?0 

portrrior,  304 

srannlar  luvL-r  of.  621 
internal  laji^r  of  C21 

hvpocliundriM,  GS9 
kfl.  G39 

menilinini}  of.  6'JO 

Jacob's  nembnnr  of,  GS^^J 

aphiiii'iiT  mnscle  uf,  620 

right.  659 

limbna  luteii*  of.  622     ^^^t 

Pylorui.  6f.5 

IiTpopistric.  6.'>9 
iliac  musclci  of.  322 

nembrana  limitaiu^  of.  ^^^H 

Pyminld  i>f  cvrrbdlnm,  1131 

middle  layer  of.  C2I         ^^M 

of  thyroid  },'li>A<)-  '21 

iufrahyoid.  muEii^Ics  of,  2S6 

Dcrtoni  layer  uf.  C3I       ^^U 
nummalarluyrr  of  C^l    ^^M 

•9       of  t,Tinpaiiani,  6^ 
•          ia  vveiibuic  uf  cur.  638 

iu^niinul.  639,  758 

kft.  (i.^a 

ndiattnff  fibres  of,  CZ3    ^^U 

Pyt«mid«,«ul«rior.  511 

right,  6&9 

•trueluie  of,  GIL             ^^M 

A 
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Betlna — 

yellow  spot  of,  621 
Ketinacula  of  ileo-cKcal  Yslre, 

671 
Bbomboid  impreBaion,  122 
Ribs,  IIG 

attachmcDt   of   muactes   to, 
U8 

common  characters  of,  117 

developmeDt  of,  118 

false,  116 

floatiog,  116 

UgBIOCDtB  of.  198 

pecnliar,  118 
stractnre  of,  118 
true.  116 
TCrtebral,  116 
vertebro-costal,  116 
-atemn],  116 
Rickets,  84 

Ridge,  internal  occipital,  GO 
nvlo-bjoideaD,  93 
pterygoid,  74 
anperciliarj,  64 
temporal.  64 
Kima  gloitidis,  707 
Biug,  abdominal,  external,  262, 
760 
internal.  763 
crural.  771 
femoral,  771 
positioa  of  partB  aroand, 
771 
fibroDB,  of  heart,  697 
Root  of  long.  719 
of  Bpioal  nerves,  561. 
of  teeth.  645 
of  zygomatic  process,  67 
Rostmm   of  corpus  catlosum, 
521 
of  sphenoid  bone,  74 
Rotation,  187 
Ru^  of  stomach,  666 

oT  vagina,  749 
Ruptnrc    of    urethra,     conrse 
taken  b;  nrine  in,  778 

Sac.  dental,  6.i0 
lachrymal,  628 

structure  of,  650 
of  omentum.  622 
Sncculns  laryngis,  707,  708 

of  veiitibnle,  641 
Sacrum,  50 

articulations  of,  S4 
attachment  of   masclea   to, 

54 
comna  of,  51 
development  of  54 
peculiarities  of,  5S 
in  female,  53 
in  male,  S3 
structure  of,  53 
Salivary  glands,  653 

struclnre  of,  655 
Santo rini.  cartilages  of,  705 
Sarcolcmma.  235 
Sarcous  elements  of  muscle, 

235 
Bcala  tvmpani  of  cochlea.  640 
vestibah  of  liO^leo,  640 


Scale  of  cochlea.  640 
Scaphoid  bone  of  foot,  175 

of  band,  141 
Scapula,  123 

articnlations  of,  128 

attachment  ofmuscles  to,  128 

dcvciopmeot  of,  137 

dorsum  of,  124 

glenoid  cavity  of,  127 

ligaments  of,  210 

muscles  of,  299 

spine  of,  126 

structure  of.  127 

renter  of,  123 
Scarfskin,  604 
Scarpa's  triangle,  438 
Schiodylcsis,  185 
Schneiderian  membrane,  613 
Schreger's  analysis  of  bone,  34 
Schwann,  white   substance  of, 

496 
Sclerotic,  615 

structure  of,  616 

vessels  and  nerves  of,  616 
Scrotal   hernia.      See   Hernia, 

scrotal. 
Scrotum,  739 

dartoa  of,  739 

lymphatics  of.  490 

nerves  of,  739 

septum  of.  739 

structnre  of,  739 

vessels  of,  739 
Sella  turcica,  73, 100 
Semen,  744 

liquor  seminis  of.  744 

seminal  granules  of,  744 

spermatozoa  of,  744 
Semicircular  canals,  638 
external,  638 
horizontal,  638 
membranous.  641 
posterior.  638 
superior,  638 
Semilunar  bone,  141 

valves.     See  Valves,  Semi- 
lunar. 
Seminal  vesicles.      See   Vesi' 

culx  seminales. 
Seminiferous  tubes,  742 
Senac,  on  structare  of  heart's 

valves.  694 
Senses,  organs  of  the,  602 
Septum  auricularum,  691,  595 

between  bronchi,  712 

era  rale,  772 

lucidnro,  525 

of  medulla  oblongata,  513 

of  nose.  liO 

cartilage  of,  612 

pectiniionne,  737 

of  pons  Varolii,  515 

scroti.  739 

subarachnoid.  501 

of  tongue.  610 

ventriciilomm,  694 
Sesamoid  bones,  179 
Shaft  of  a  bone,  stmctnre  of,  35 
Sheath  of  arteries,  360 

cmral,  770 

femoral,  770 


Sheath— 

ofmuscles,  236 

of  nerves,  498 
Shoulder,  121 
Shoulder-joint,  210 

muscles  of,  299 

vessels  and  nerves  of,  211 
Sigmoid  flexure.     See  Colon. 
Simon,  on  supra-renal  capsoleB, 

728 
Sinus,  cavernous,  465 

circular,  465 

circularis  iridis,  620 

coronary,  479,  693 
openbg  of,  in  heart,  693 

of  dura  mater,  463 

of  jugular  vein,  461 

of  kidney,  724 

lateral.  464 

longitudinal,  inferior,  464 
superior.  463 

maxillary,  84 

occipital,  464 

petrosal,  inferior,  466 
superior,  466 

pocularia,  733 

prostatic,  733 

of  right  ^Luricle,  631, 
ofleft.  695      ■ 

straight,  464 

transverse.  46B 
Sinuses,  455,  463 

of  the  aorta,  362,  695,  697 

confluence  of  the,  464 

ethmoidal,  78 

frontal.  66 

tnaxillary,  84 

pulmonary,  695 

sphenoidal.  73 

of  Valsalva,  aortic,  362,  697 
pulmonary,  695 
Skeleton,  33 

number  of  pieces  in.  40 
Skin,  anatomy  of,  602 

appendages  of,  605 

areolte  of.  603 

arteries  of.  605 

color  of,  605 

corium  of,  603 

cuticle  of,  604 

derma  of,  602 

epidermis  of.  604 

furrows  of,  604 

hairs,  606 

lymphatics  of,  605 

mnscular  fibres  of,  603 

nails,  605 

nerves  of,  605 

papillary  layer  of.  603 

rcte  mucosnm  of,  604 

sebaceous  glands  of,  607 

sndoriferons  or  sweat  glands 
607 

trae,  602  ^  . 

vessels  of.  605  '" 

Skull,  .57,  98 

anterior  region  of,  IDS 

base  of,  99  "^v 

bones  of.  57  - 

cerebral  surface  of.  100 

external  sar&we,  102 
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fiknll— 
foaaa  of.  aotciior,  100 
midUle,  100 

pOBterior,  101 
Bpheno-m  axillary,  106 
temporal,  105 
zygomatic,  106 
inlernal  surface  of,  100 
lateral  region  of,  105 
tables  of,  35 
Terlex  of,  98 
Titreoua  table  of,  35 
Bocia  parotidis.  G54 
Soft  palate,  652 
Bponenrosis  of,  653 
archet  of,  C52 
mascles  of,  653 
pillara  of,  652 
stmctnrc  of,  652 
Sole  of  foot,  muscles  of,  first 
layer,  350 
eecond  layer,  352 
third  layer,  353 
Space,  anterior  perforated,  519 
Bsiltary.     See  Axilla. 
Haversian,  38 
intercoata!.  116 
popliteal,  443 

boandarieB  of.  444 
contenta  of.  444 
position  of  contained  parts 
in,  444 
posterior  perforatod,  519 
SpenantJc  cord,  740 
arteries  of,  740 
course  of,  '40 
Ijtaphatics  of,  140 
nerves  of,  740 
relation  of  to  fetnorol  ring, 

771 
rclatioDB  of,  in  ingtimal  cb- 

nal,  742,  762 
veins  of,  740 
Spermatozoa,  744 
Sphenoid  bone,  72 
articulations  of,  76 
attachment  of  muscles  to,  76 
dcvelopmt'nt  of,  76 

f;realer  winga  of.  74 
Baser  winps  of,  75 
processes  of  Ingrassias  of,  75 
pterygoid  processes  of,  75 
spiiioua  process  of,  74 
vaginal  processes  of.  74 
Splipnoiijal  spongy  bones,  76 
Sphincter  ant,  776 
Of  bladder,  731 
of  rectum,  external,  776 

internal.  776 

of  vagina,  780 

Spinal  column.  40.  .55 

Sjiinal  cord.  500.  502 

arachnoid  of,  501 

arrangenicnt    of    gray    and 

while  matter  in,  .504 
central  cnniil  of,  506 

ligament  of,  502 
columns  of,  503 
dura  mater  of.  500 
Slum  terminale  of,  503 
fissure  of,  503 


Spinal  cord — 
fecial  peculiarity  of,  506 
gray  commissure  of,  504 

matter  of,  504,  505 
ligamentum  denticnlatum  of, 

502 
membranes  of.  500 
neurilemma  of.  502 
pia  matcT  of,  502 
sectiona  of,  504 
structure  of,  504 
substantia  cincrea  gclatisosa, 

503 
white  commissure  of,  503 
matter  of,  504 
Spinal  non"es,  561 

arrangement  into  groaps, 

561 
branches  of,  anterior,  562 

posterior.  5C2 
ganglia  of,  5I>2 
roots  of,  anterior,  561 
posterior,  561 
Spine,  40 
■See  alao  Process,  spinous. 
of  bone,  35 
ethmoidal.  72 
of  ilium.  150 
of  ischium,  l.>2 
nasul.  05 
anterior.  85 
posterior,  P8 
pharyngeal.  59 
of  pubes,  153 
of  scapula,  126 
Spleen,  684 
artei?  of.  6B8 
capillaries  of.  688 
fibrous  elastic  coat  of,  685 
fissure  of.  G84 
hilns  of,  684 
lymphatics  of,  403.  688 
Slulpigliinn  corpuscles  of, 686 
nerves'of,  688 
proper  sulistimce  of,  685 
relations  of.  6h4 
serous  coat  of,  68.') 
size  and  weight  of,  684 
structure  of.  685 
suspensory  ligament  of,  684 
trabecula:  of,  GHa 
veins  of,  688 
Spongy  bones,  91 
cartikgc,  182 
portion  of  urethra,  733 
tissue  of  bone,  34 
Squamous  portion  of  temporal 

bone,  67 
Stapes,  6:!:i 

aunuliir  ligament  of,  636 
Stcno's  duct,  654 
Sternum,  112 
arliculutioDs  of,  116 
altaeliment  of  muscles  to,  116 
development  of,  114 
ligaments  of,  202 
structure  of,  114 
Stomach,  663 

alteration  in  position  of,  664 
alveoli  of,  666 
cardiac  orifice  of,  663 


Stomocli — 
cellular  coat  of,  666 
cnrratnrea  of.  663 
fbndns  of,  663 
gastric  follicles  of,  666 
ligaments  of,  664 
lymphatics  of.  498,  666 
mncous  glands  of,  6GG 
macoBfl  membrane  of.  666 
muscular  coat  of,  665 
oesophageal  orifice  of,  663 
peptic  glands  of,  GG6 
pyloric  end  of.  663 

orifice  of,  663 
pylorus,  665 
serous  coat  of,  665 
simple  folliclea  of.  667 
splenic  end  of.  663 
structure  of,  6G5 
BubmucoQS  coat  of,  666 
surfaces  of,  C64 
vascular  coat  of,  666 
vessels  and  nerves  ot^  666 
Stris  lateralea,  522 

Ion  gitu  din  ales,  522 
Stricture,  scat  of,  in  direct 
guinal  hernia,  7G3 
in  femoral  hernia,  774 
in  oblique  beraia.  764 
Stroma  of  ovarr,  753 
Subarachnoid  doid,  509 
septum,  501 
space  of  brain.  509 
of  cord.  501 
Sublingual  gland.  655 
duet  of,  G55 
vessels    and    nerves 
655 
Submaxillary  gland,  653 
duct  of.  6.'i5 
nerves  of.  G,i5 
vessels  of.  G55 
Subpedunculiir  lobe  of  ceieli 

lum.  532 
Sub-peritoneal    areolar   tis.°i 

6fi0 
Substantia  cinerea   gelatine 

505 
Sulci  of  cerebrum.  516 
Suj)ereilia,  625 
Superior  maxillary  bone,  PI 
articulations  of.  86 
attachment  of  mnsclea 

86 
development  of.  85 
Supra-renal  capsules,  727 
cortical  substance  of,  75 
medallary  !:u balance  of,  i 
nerves  of,  728 
relations  of,  728 
Btrocturc  of.  728 
vessels  of.  728 
Surgical  anatomy.  33 
of  abdominal  aorta.  420 
anterior  tihial.  447. 
arch  of  aorta,  364 
axilla.  401 
axillary  artery,  404 
base  of  bladder.  783 
bend  of  elbow,  407 
brachial  artery,  408 
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Sarsical  anatomj — 

of   commoQ   carotid   artery, 
370 
iliac  artery,  429 
dorsalis  pedis,  449 
eateroal  carotid,  372 

iliac,  437 
facial  artcTj,  376 
femoral  artery,  440 

hernia,  766 
hamatrinff  tendons,  340 
iDnominate  arterj,  367 
ingniDal  hernia,  i5B 
interna!  carotid,  366 

iliac.  431 
ischio-rectal  region,  775 
UrfDi^o '  tracheal    region, 

713 
lingual  artery,  374 
muscles  of  eye,  242 
lower  extremity,  354 
Boft  palate,  266 
apper  eitremity,  320 
cesopliagiis.  657 
perineum,  775 
popliteal  artery,  445 
poaterior  tibial,  4fi0 
prostate  gland.  782 
radial  artery.  411 
Scarpa's  triangle,  438 
Bterno-mastoid  muscle,  256 
snbelaTian  artery,  401 
Bsperior  thyroid,  373 
taUpes.  34U 
temporal  artery.  379 
thoracic  aorta,  417 
triangles  of  neck,  382 
ulnar  artery,  414 
SnstentacDlum  tali,  172 
Sutura,  184 

deotHta.  185 

hannonia.  185 

limbosa.  185 

notha,  165 

serrata,  185 

squamosa,  185 

Tera,  184 
Suture,  basilar,  9T 

coronal,  97 

cranial,  97 

ethmo-sphpnoidnl,  100 

ethmoido-frontal,  100 

frontal,  66.  97 

fronto- malar,  107 
-parietal,  97 
-Bpheuoidal,  100 

intermaxillary,  85 

iateraaaal,  107 

interparietal,  97 

lambdoid,  97 

malo-m  axillary,  108 

masto-occipital,  98 
-parietal  97 

naao-m  axillary.  105 

occipito-parielal,  97 

pctro-occipital,  97 
-epbenoidal,  93 

sagiltal,  97 

spheoo-parielal.  97 

Bquamo-parietal,  9M^ 
-epbenoidal,  DB 


Suture — 
temporal,  69 
transverse,  93 
Swallow's  nest  of  cerebellam, 

531 
Sweat-glands,  607 
Symphysis  of  jaw,  92 

pubis,  153 
Synarthrosis.  1B4 
Synckondroais,  sacro-iliac,  204 
Synovia,  184 
Synovial  membrane,  183 
ankle,  229 
articular,  183 
astragal  o-scapboid,  232 
atlo-axoid,  193 
bursal,  J 34 
calcHDeo-astragaloid,  230 

cuboid,  231 
carpal,  217,  218 
carpo-metacarpal,  218 
of  cartilage  or  ribs  with  each 

other,  203 
choudro-st«roal.  200 
coato-traQsverse,  199 

-vertebral,  193 
elbow,  212 
hip,  222 
inlercoatal,  200 
interpubic,  206 
knee.  226 

metacarpal,  218,219 
occi  pi  to-all  old,  193 
phalanges,  220 
radio-nlnar,  inferior,  215 

superior,  213 
sacro-coccygeal,  205 

■iliac,  204 
Bcapulo- clavicular,  210 
shoulder.  211 
Bteruo-cUvicnIar,  208 
tarsal,  232 

tarBO-metatan<al.  233 
temporo-maxillary,  197 
thumb,  197 
tibio-Sbular.  inferior,  227 

gaperior,  227 
vaginal,  184 
wnst,  216 
System,  Haversian,  37 
portal,  477 

Tables  of  the  skull.  35 
T^nia  hippocampi,  52i,  535 
scmicircularis,  523 
violacea,  532 
Tarsus,  170 

development  of,  178 
Teeth,  645 

bicuspid,  645,  646 
body  of,  645 
canine,  645,  646 
of  lower  jaw,  93 
of  npper  jaw,  62 
cement  of,  649 
chemical  composition  of,  648, 

649 
cortical  substance  of,  649 
crown  of,  645 
cmsta  petrosa  of,  648 
cuspidate,  646 


Teeth- 
deciduous.  645 

deuUl  tubnii  of,  648 

dentine  of.  648 

development  of,  649, 650, 651 

enamel  of,  649 

eruption  of,  651 

eye,  646 

false  molars,  646 

fang  of,  645 

general  characters  of,  645 

powth  of,  651 

incisors,  646 

intertubular  tissue  of,  648 

ivory  of,  648 

large  molars,  646 

milk,  645,  647 

molar.  645. 646 

multi  cuspidate.  646 

pennaoent,  645.  646 

pulp  cavity  of,  648        .  ^ 

roots  of.  645  '  %«.. 

small  molars,  646  ^^ 

structure  of,  648 

temporary,  645.  647 

true  molars,  646 

wisdom,  647 
Temporal  bone.  67       .   /*»    • 
articulatioiatf,  73 
attachment  of  muadw  to, 

72 
development  of,  71 
mastoid  porlloB  of,  69 
petrous  portion  of,  69 
squamous  portion  of;  67 
structure  of,  71 
Tendo  Achillis,  341 

oculi,  242 

palpebrarum,  242 
Tendon,  central,  of  diaphragitf 
291 

conjoined,  of  iotemal  ooliquc 
and  trans versalis,  284, 
761 

cordiform,  of  diapbragtn,  291 

structure  of,  237 
Tentorium  cerebeiti,  508 
Testicle.    See  Testis. 
Testis,  738 

aberrant  duct  of,  741 

coni  vasculMi  of,  741 

coverings  of,  739,  740  , 
tnn.ca  albuginea,  749 
vagina! is,  740 
vasculosa.  740 

pubernacalum  testis,  74> 

investments  of,  740 

lobules  of,  741 

lymphatics  of,  492 

mode  of  descent  of,  744 

pia  mater  of,  741 

rete  of,  741 

size  and  weight  of,  739 

structure  of.  741 

tubttli  semiuiferi  of.  141 

vas  deferens  of,  742    ■ 

vasa  eOerentia  of,  741  ■ 
recta,  7*1 

vasculum  aberrans  of,  741 

vessels  and  nerves  of^  7A3 
Theca  vertebralis,  GOO 
f 
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Tbalsmi  optiti.  526 
Thigh,  bone  of,  158 
fascia  of.  3'i7 
deep.  3-28 
kta.  328 
muscles  of  back  of,  288 
of  front  of,  276 
Thorax,  e^-O 
base  of,  W9 
bonca  uf,  112 
bounduricB  of.  689 
culanwous  nerves  of,  577 
fasciiE  of,  2'J4,  2U8 
muscles  of.  21)4 
openings  of.  G89 
parta  passing  through  npper 

openings  of.  Gh9 
viscera  contained  in.  689 
Thumb.  musctcB  of,  316 
Thymus  gland,  722 
chemical  c(im|)ositioD  of,  723 
lobes  of,  ',T1 
lymphatics  of,  494,  723 
reservoir  of,  722 
atrncture  of,  722 
vessels  and  nerves  of,  723 
Thyro-hyoiJ  membrane,  705 
Thyroid  axis.  398 
cartilage,  703 
gland,  721 
chemicnl  composition,  722 
isthmna  of,  721 
lympbaticB  of,  494,  722 
situation  of,  721 
Btrnctnre  of,  721 
ressela  and  nerves  of,  721 
Tibi&,  165 

articulations  of,  168 
attaclimcnt  of  muscles  to,  1C8 
development  of.  168 
frai'ture  otfihafl  of,  356 
Btrnclure  of,  168 
Tongrue,  6(18 
arteries  of,  Gil 
cutis  of,  6tl9 
dorsum,  609 
epithelium  of,  GIO 
fibrous  svptum  of,  610 
follicles  of.  610 
mucous  g:lauds  of.  610 

membrane  of,  609 
muscular  fibres  of,  610 
muscles  of,  260 
nerves  of,  611 

papilla;  of,  609.   See  FapiUffi. 
tip  of,  609 
Tonsils.  G53 

nerves  of,  653 
vefaela  of,  653 
of  the  cerebellum,  531,  532 
Tooth.    Sc-c  Teeth. 
Torcnlar  Herojihili.  60,  464 
Trabecutie  of  corpus   cavemo- 
sum,  7.17 
of  gploen,  685 
of  testis.  741 
Trachea,  711 
cartilogea  of,  712 
glands  of,  713 
relations  of.  712 
Btnictaro  of,  713 


Trachea — 

surgical  anatomy  of,  713 
vessels  and  nerves  of,  713 
Tracheotomy,  713,  714 
Tract,  opiic,  536 
Tractus   iutermedio    lateralis, 
505 
opticus,  536 
TrjKus,  629 
Tropezium  bone,  143 
Trapezoid  bone.  143 
Triangle  of  Ilesselbach,  765 
inferior  carotid,  383 
of  ueck,  anterior.  382 
posterior,  3H4 
snrgical  anatomy  of,  382 
occipital,  384 
Scarpa's,  433 
subclavian.  384 
submaxillary,  3R3 
Euperior  carotid.  383 
Tricuspid  valves,  694 
Trigeminus  nerve,  045 
Trigone  visicak,  733 
Trigonnm  veaiea",  732 
Tri(|uetral  bones.  BO 
Trocbant  ers,  greater  and  lesser, 

l.VJ 
Trochlea  of  humerus,  131 
Tnmk,  ninsclea  of.  209 
Tulie,  aiidilory.  631 
Eustai'hiou,  634 
rallupian.  7'i2 
Tuber  cinereum,  519 

i^chii.  1.V.I 
Tubercle  of  bone,  35 
oflhecl.ivicle,  121 
of  Ibe  femur,  160 
genial.  93 
lachrymal,  43.  G25 
laniinaled,  of  cerebellum,  531 
of  l.iiwcr.  6;i3 
for  (idi)n1{iid  ligaments,  59 
uf  rilis,  1 17 
of  Si'ajdmiil,  141 
of  the  tibia.  166 
nfulna,  135 
of  7,_vg(iiim.  68 
Tubercula  qnadrigemina,  529 
TuIhtciiIu  cinereo.  514 
Tiibereidum  Luweri.  093 
Tuberosities  of  hiinii'ros.greater 
and  letser,  129 
of  tibia.  1115 
Tuberosity  of  bone,  35 
ofii-chium,  l.i2 
maxillary.  82 
of  palate'  bone.  89 
of  radius.  I'M 
Tubes,  brooihial,  712 

structure  of.  in  lang.  719 
Tubnii.  dental,  648 
of  l-'errein,  726 
galaclophori,  756 
laeliferi,  756 
recti.  741 
scminiferi,  741 
urinileri,  725 
Tnbnlus  centralis  modioli,  639 
Tuft,  vascular,  in  Malpighian 
bodies  of  kidney,  726 


Tnnica  albuginea,  740 
of  ovary.  753 

Rusebiana.  618 

vaginalis.  740 
propria,  740 
reflexa,  740 

vase  ul  OS  a  test  is,  740 
Turliinated  bone,  inferior, ! 

middle,  78 

superior,  78 
Tiitamina  ociili.  62.") 
Tj'mpanic  bone.  71,  G35 
Tympanum,  632 

arteries  of.  636 

cavity  of,  C32 

membrane  of,  634 

mucous  membrane  of,  fit 

miisclea  of,  G3ti 

nerves  of,  637 

oe^iculaof.  634.  SetOid 

veins  of,  637 

Ulna,  133 
articulations pf,  \"f' 
development  of.  1;  •* 
fracture  of  coromiid  pr 
of,  322 
of  olecranon  process, 
of  shaft,  323 
muscles  attached  to,  13 
Umbilicus,  2f*7 
Unciform  bime,  145 
1,'ngual  phalanges.  147 
Upper  extremitv,   arteiii 
391 
articulaiinns  of,  20" 
bonea  of,  121 
tafci-A  of.  2it3 
ligaments  of.  207 
hm|ihalii's  of.  4?6 
liiiiscles  of.  293 
nerves  of.  566 
surgical  anatomy  of.  32 
veins  of,  466 
t'racbus.  "30 
Ureters.  726,  727 
musules  of.  731 
nerves  of,  727 
relations  of.  727 
Ktructare  of.  727 
vessels  of.  727 
Urethra,  female,  relation!' 
piructuro  of,  71S 
male.  732 

balhoiis  portion  of  ' 
caput  gallinnginl.i  nf. 
extem.ll  ,t|HTluri'  of, 
mrinbniDous     portii> 

7;« 

prnslatic  portion  of. 

^inn^*  of.  7;i3 
rupture  of.  ct>nrse  tal 

urine  in,  7T.'' 
sinus  poeulari.*  nf.  7' 
spongy  portion  of.  73 
structure  of.  733 
vera  monlanum  of.  7 
vesieula  prnsiatiea  of. 
Urinary  organs,  724 
Uterus,  Till 
appendages  of,  752 


INDEX. 


SlS 


XI  terns — 

srbor  viltB  of,  751 

body  of,  750 

cavity  of,  750 

cervix  of.  7aQ 

in  feetus,  "5'J 

fandna  of,  750 

ligameDts  of.  750,  ?5i 

IvmphUilicH  of.  492.  751 

daring'  meant  ruatioQ,  752 

in  old  ape,  1!>2 

orifices  of,  750 

kftcr  parturition,  752 

dartDg-  pregQuDcy,  752 

%t  puberty.  752 

sh^e,  position,  dimensioDS, 
ic.  ot  086 

Btmrture  of,  751 

TesselB  and  nerves  of,  751 
Ut«niB  muBculbns,  733 
Utricle  of  vestibule,  641 
Utriculus,  6U 
Uvea,  6i9 
Uvula,  6.'i2.  656 

of  ciTebrilmn,  531 

Tegicae,  732 

VioisA,  749 

columns  of.  749 
direcliuD  uf.  749 
dimcnaion.-i  of,  749 
lymphiilicri  of.  492 
orifice  of.  747 
relatious  of.  749 
shape  of.  749 
Bit  nation  of.  749 
stractore  of,  749 
Tttlve  or  Valves — 
of  Bauhin.  671 
of  cystic  duct.  6?2 
of  Eal!-bladdcr.  682 
of  heart.  69:1. 697 

coronnrv,  693 

Eustachian,  693 

mitral.  697 

of  right  anricle.  69,1 

ecmiiunar.  norlic,  697 
pulmonic.  695 

tricuspid.  694 
Qeo-ctecul.  671 
of  Kerkrini:;,  66B 
of  veius,  457 
of  VieuKRcns.  529 
Talvula  Bauhini.  671 
Valvulx  couDivcntes,  668 
Vas  aberrant.  742 
deferens.  742 

Btruclnre  of.  742 
Tua  abcrruiilia  of  brachial  ar- 
tery. 407 
a&ereritia     of    lymphatjc 

glunds.  4B2 
brevia  urtcriee,  422 

veins,  477 
eSereniia  of  testiB,  741 

of  lymphatic  glands,  482 
infervniiu,  482 
intestini  tenuis,  424 
recta,  741 
vaeorum  of  arteriio^^BAL 

of  veins,  457 


Yaacnlar  syslein,  changes  in, 

at  birth,  702 
pecnliarities  of,  in  f<xtas,  699 
Vasculum  abermoa,  741 
Vein  or  Veins — 

Oeneral  Anatomy  of,  455 
anaatomoscs  ofl  455 
arrangement  into  groups, 

457 
coats  of,  4.56 
muscular  tisane  of,  457 
plexus  of,  455.   See  Flexns 

of  veins, 
sinuses  of,  455 
size.  form,  etc.,  of,  455 
structure  of.  457 
valves  of,  457 
vessels  and  nerves  of,  457 
Vein  or  Veins — 
Descriplii-e  Anatomy  o/,451 
ofals  nasi.  458 
angular,  458 
articular,  of  knee,  474 

of  jaw,  458 
aaricular,  anterior,  458 

posterior,  459  , 
axiUury.  468 
azvgos.  470 

left  lower.  470 
upper.  471 

right,  470 
bnsilic.  467 
basi-verlpbral,  472 
of  bone.  37 
brachial.  468 
brachio-cephalic.  468 
bronchial.  471,  720 
buccal,  458 
cardiac,  479 

anterior.  479 

great,  479 

posterior.  479 
cava,  inferior.  475,  693 

superior.  470,  693 
cephalic.  467 
cerebellar,  463 
cerebral,  462 

deep,  463 

inferior  anterior,  463 
lateral,  463 
median.  463 

Buperliciai.  462 

superior,  462 
cervical,  ascending,  461 

deep,  461 
choroid  of  brain,  463 
circumflex  iliac.  474 

superficial,  473 
comites,  455 

of  brachial,  468 

interosseous,  467 

radial.  467 

nlnar.  467 
condyloid,  posterior,  461 
coronary,  479 

of    corpora    cavernosa, 
738 

of   corpna  spongiosum, 
738 

striatnm.  463,  523 
cutaneous,  455 


Vein  or  Veina — 

cystic,  478 
deep,  455 

dental,  inferior,  459 
diaphragmatic,  47S 
digital  of  hand,  467 
of  diploe,  461 
dorsal,  ofpenia.  475 
dorsal  is  nasi.  458 

pedis.  474 
dorsi- spinal.  471 
epigastric.  474 

superficial,  473 
of  eyeball,  625 
facial,  4.'>9 
femoral,  474 

relation  of  to  fonoral  arte- 
iT,  440 
to  lemorol  ring,  771 
frontal,  458 
of  Galen.  463,  623,  526 
gastric,  477 

gaatro-epiploic,  left,  477 
gluteal.  474 
hemorrhoidal,  inferior,  475 

middle,  475 

superior,  475 
of  head,  457 
hepatic,  477, 878 
iliac,  cofflmon,  475 

SBcatUritioi  ot  47S 
Smal,  474 

internal,  474 
ilio-Inmbar,  473 
innominate,  468 

left,  468 

peculiaritiei  at,  4W 

right,  46B  ■      .     . 

intercostal,  superior.  470     ^ 

left.  470  *^ 

right,  470 
interlobular,  679 
interosseous,  of  forearm,  467 
iniralobular,  679 
jugular,  anterior,  460 

external,  460 
posterior.  460 

internal,  460 
sinus  of.  461 
of  kidney,  726 
labial,  inferior,  459 

superior.  459 
laryngeal,  461 
lateral  sacral,  475 
lingual,  461 
of  liver,  678 
longitudinal,  inferior,  46i 

superior,  463 
oflowerextremi^,47S  ' 
lumbar,  476 

ascending,  476 
mammary,  internal,  4M 
massetenc,  458 
mastoid,  460 
maxillary,  interna^  4U 
median,  467 

basilic,  467 

cephalic,  467 

cutaneous,  467 
medulli-apinal,  471,473 
meningeal,  459 
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Vrin  or  Vein* — 
mi'uiny^i-rtif 'liiUan.  4"1 
mMcnli-rir.  iofiTior,  41 1 

mipcrior.  ill 
uuaul.  iJb 

of  nwib.  4(!0 

obiunilvr.  41-1 
oci'ipiiul.  4^# 

(iphilinlmio,  463 
(iv.inun.  4'li 
[MiUlini-.  infciinr,  4SS 
pnlmur.  iJftp.  168 
pnlgietiral,  iiirvrior,  4^9 

giaprrior,  4''9 
pancti»U«.  477 
paccrTgLlko-duodonal,  ill 
parollJ.  -IT J 
jKTon'iil.  4.'i9 
plinrrngciiI.4Cl 
I-hrt'iiic,  476 
pUuIiir.  eilprniil,  474 

fulerrinl,  -471 
poplitcnl,  174 
porfnl,  677.  «;(».  679 

Srufuudu  fpuiuriB.  474 

podic,  vxtcmal,  473 

internal,  474 
jMtUnoiian-.  4iJ,4"tf.  696, 720 

«lJl:.l.  467 

riiuinp,  4S9 
rrtiui.  471!,  "26 
tttu-ral.  latomL  475 

miMu,  475 
SbIvuKJU,  467 

Snpfcrnfiin,  external  or  ihorl, 
4T.1 

tntiTtinl  i>r  louj,  475 
nciiiiic,  •174 
B^irruiutic.  476.  676 
« ]i  !i  pfi  v.- p;i  Inline,  461 
npiniil.  .171.  472 

oniyfiiir  louRitadinBl.  471 

poBliTior  luu^'iludiuiij,  171 
Bpii'iiif.  477 
gtfln-iniiclold.  459 
vulii'tnvinn.  AfS 
■ubloljulnr.  679 
euVimuxiIliiry.  'U>9 
Bultni^'Dl.il.  i'>'J 
sapcilicial,  iK 
Mpm^rtiilnl.  4,'i8 
miprn-fciiJil.  476,  723 
BU]m-ii('tipuIur,  460 
Bural,  174 
^f  l«inic.  4.'ir. 
iwnpnral.  4.">3 

iiiuiJk.  4.'i9 
Ulai»iro-mu»iUwy,  459 
TWIiesii,  4711 
of  thotu\,  466 
Uijtoiii,  iiifrnnr,  409 

miilJl,',  i'.l 

snpcnur,  I'A 


Vein  or  Vein^- 
Ilbial,  »Dl<irior,  474 

pctttcrior,  474 
truiiironH)  cerricwL  460 

riidal,  4^9 
ulnar,  itDlprioT,  466 
docp,  466 
piMtcrior.  467 
umbilk-ul,  699,  701.  702 
hovr  ul)111e  raited.  102 
of  upper  exireiDily  tuiil  tho- 

mx.  46<! 
vnpniil,  of  livcT,  690 
vosa  tirei'iiL.  177 
roniri<:ulur,  4<)3 
of  voMclinr,  461 

nfboiJicaof,  472 
Viaiau.  161 
S r  ul^u  Veno  Hnd  Vcmc 
Ycliim  inTiirpueitiim.  533. 5:26 
nrlcrric^t  and  vcinH  or,  526 
pi-ndaluni  pulnti.  663 
Veua  cuva.  iuferior.  475 
pci'iiliiiniii-sot  476 
(Uprrinr,  470 
cnrptirU  itriati,  463 
lull  out  iuatu.  46S 
porl;o.  477.  677,  678 
MlF»iellft,  467 
Srr  bUo  Vein. 
Ven«  bttiin  vtrtcbrarnm,  4T1 
coinitVH,  4S5,  474 
Oaleni.    See  Veins  of  Guten. 
minitnio  conlis.  479 
Thcbcuii,  479 
Torlicoji.T;.  618 
See  alio  Vi'in. 
Venter  of  itiuui.  ISO 

of  fcnpnla.  ll'3 
Vent  ricfc  of  brain,  third,  627 
Rrny  matter  of,  HI 
fourih.  5,13 

Itnini,'  tuemUrane  of,  532 
fifth,  f.^* 
ktcr.1,  522 
of  corpus  culloMim,  521 
oflieurt,  lert,69S 

right,  esu 

of  Urj-oi.  707,  708 
Vcttebm  di-nlala,  43 

promiutrnn,  44 
Vertobrw.  40 

ftttnohmetit  of  mnaclcB  to,  49 

ccrncol.  41 

cocfVKful.  50 

derciopincul  ot  4A 

dorsal,  44 

fnlso,  f.O 

([■■ncrni  cbHrnctcn>  ot,  40 
Ipimimts  of.  IttS 
iumbnr,  47 
ossification  of,  49 
pi-cnlinr,  42.  4.1,  47 
pcdicks  of,  41 
BHcml.  50 
atnictnro  of,  47 


ion  on 

tlMof 


Tertebral  column.  40, 5S 

owiScnlioii  of,  49 
Vertex  of  ikuil,  98 
Vera  moiitaiiHB,  732 
Votldw,  (iranOtiu.    Set' 

flaji  vetiicks. 
Vcdicnb  pro«isik-a,  733 
Vcnculie  ^cniiuka,  loi 
*it«  of,  743 
nerres  of,  744 
K]Mtii>D»  of.  744 
ftructun?  of  744 
T«»mIn  of.  744 
Tcdieulur  nurTotH  malter,  495, 

4:>e 
Vutibute  of  f«r.  637 
MiDciluct  at.  70,  63A 
of  vulva.  747 
Vlbfi*M)afiiaM>,Ctl 
TieuuMiB,  ralvo  of,  529 
Villi,  669 

ViiccrB.  abdonina].  pocltion 
In  reirioiiii,  CS» 
pdric.  pMilidD  of  at  outlet  of' 

pelvis,  763 
thnrKic,  6S9 
Vitelline  mcmbntnc,  754 
Vitn'ouD  budv.  623 
liuuior  of  llii.<  ^'C.  CIS 
tftliloofihoBkua  35 
Vocal  cords,  faJwi,  "0? 
iufrrior.  7M 
(Bjwrior,  707 
lru«.  708 
Voice,  orgnxiR  of.  tOt 
Volnotary  muclc*.  S3ft 
Vomer,  92 
oIk  of,  93 
ftrtioujatioiu  ot  92 
developnont  of.  92 
Vorici  ofhcart,  696 
Vulvn,  747 

WBADtos'n  duet,  655 
Whiip  iiiibstasc«  of  bRdii,f 
micol  Mulynii  of,  495  [ 
ofSrbwann,  496 
WUliF.  circle  of.  397 
Winxlow.  for«mini  of.  661 
U'irinujr,  canal  of.  61*9 
Wisdom  tootb.  fr41 
tVomb.    .Stc  Utcni*. 
Wunnlan  boBci&,  60 
Wri«lier^.  mrUlagM  q(  ' 

aftre  of.  570 
Wriiit-jOiinl,  21S 

XipaoiD  ■pp«Bdix,  114 

Y-«bi^ed   rentro  of 

liuu.  155 
Yelk  ofuvum.  754 
Yellow  spot  of  Ktiitt,  I 

ZoKA  pvliucida,  1&4 
Z7K0inu.«i 
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